MICROCHIP

MEC1322

Keyboard and Embedded Controller for Notebook PC

Product Features

- ARM® Cortex®-M4 Processor Core
- 32-Bit ARM v7-M Instruction Set Architecture
- Hardware Floating Point Unit (FPU)
- Single 4GByte Addressing Space (Von Neu-
mann Model)
- Little-Endian Byte Ordering
- Bit-Banding Feature Included
- NVIC Nested Vectored Interrupt Controller
- Up to 240 Individually-Vectored Interrupt Sources
Supported
- 8 Levels of Priority, Individually Assignable By Vector
- Chip-Level Interrupt Aggregator supported, to
expand number of interrupt sources or reduce
number of vectors
- System Tick Timer
- Complete ARM-Standard Debug Support
- JTAG-Based DAP Port, Comprised of SWJ-DP and
AHB-AP Debugger Access Functions
- Full DWT Hardware Functionality: 4 Data
Watchpoints and Execution Monitoring
- Full FPB Hardware Breakpoint Functionality: 6
Execution Breakpoints and 2 Literal (Data)
Breakpoints
- Comprehensive ARM-Standard Trace Sup-
port
- Full DWT Hardware Trace Functionality for
Watchpoint and Performance Monitoring
- Full ITM Hardware Trace Functionality for
Instrumented Firmware Support and Profiling
- Full ETM Hardware Trace Functionality for
Instruction Trace
- Full TPIU Functionality for Trace Output
Communication
+ 128K SRAM (Code or Data)
- 96K Optimized for Code
- 32K Optimized for Data
* LPC Interface
- Supports LPC Bus frequencies of 19MHz to
33MHz
- LPC I/O Cycles Decoded
- LPC Memory Cycles Decoded
- Clock Run Support
- Serial IRQ
- ACPI SCl interface
- SMi# output
* Two SPI Memory Interfaces
- 3-pin Full Duplex serial communication interface
- Two Private and Two Shared Chip Selects
- DMA Support

8042 Style Host Interface

- Mailbox Registers Interface
- Forty-three 8-Bit scratch registers
- Two Register Mailbox Command Interface
- Two Register SMI Source Interface

Two ACPI Embedded Controller Interface

- 1 or 4 Byte Data transfer capable

ACPI Power Management Interface

- SCI Event-Generating Functions

Embedded Memory Interface

- Host Serial IRQ Source

- Provides Two Windows to On-Chip SRAM for
Host Access

Two Register Mailbox Command Interface

Battery Backed (VCCO/VBAT) Resources

- Power Fail Register

- Power-Fail Status Register

- Battery backed 64 byte memory

Real Time Clock (RTC)

- VCCO (VBAT) Powered

- 32KHz Crystal Oscillator

- 32KHz Clock output available under VCC1
power

- Time-of-Day and Calendar Registers

- Programmable Alarms

- Supports Leap Year and Daylight Savings
Time

Hibernation Timers

General Purpose Analog to Digital Converter

- 10-bit conversion precision

- 10-bit conversion per channel is completed in
less than 12us

- 5 ADC channels
- 10-bit Conversion with 2.9mV resolution
- 0 to 3.3 VDC Conversion Range

- Optional continuous sampling at a programmable
rate

- Internal Analog Voltage Reference (3.0V +/-
1%)

Watch Dog Timer

Four Programmable 16-bit and Two 32-bit Timers

- Wake-capable Auto-reloading Timers

Four Independent Hardware Driven PS/2 Ports

- Fully functional on Main and/or Suspend
Power

- PS/2 Edge Wake Capable

Four Programmable Pulse-Width Modulator Out-

puts

- Independent Clock Rates

- 16-Bit Duty Cycle Granularity

- Operational in both Full on and Standby modes
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* Four EC-based SMBus 2.0 Host Controllers
- Allows Master or Dual Slave Operation
- Controllers are Fully Operational on Standby
Power
- DMA-driven I°C Network Layer Hardware
- I2C Datalink Compatibility Mode
- Multi-Master Capable
- Supports Clock Stretching
- Programmable Bus Speeds
- 400 KHz Fast-mode Capable
- 1 Mbps Fast-mode Plus Capable
- Hardware Bus Access "Fairness" Interface
- SMBus Time-outs Interface
- 5 Ports
- 2 Port Flexible Multiplexing
» PECI 3.0 Interface
» Keyboard Matrix Scan Interface
- 18 x 8 Interrupt/Wake Capable Multiplexed
Keyboard Scan Matrix
- Row Predrive Option
» Four Breathing/Blinking LED Interfaces
- Programmable Blink Rates
- Piecewise Linear Breathing LED Output Con-
troller
- Operational in EC Sleep States
¢ Dual Fan Tachometer Inputs
* RPM-Based Fan Speed Control Algorithm
- Utilizes one TACH input and one PWM output
- 3% accurate from 500 RPM to 16k RPM
- Automatic Tachometer feedback
- Aging Fan or Invalid Drive Detection
- Spin Up Routine
- Ramp Rate Control
RPM-based Fan Speed Control Algorithm
. Fast GATEA20 & Fast CPU_RESET
* RSMRST# Functionality Supporting System Deep
Sleep
- Compatible with south bridge SUS-
CLK/RSMRST# gating rules
- Replacement 32K distribution available when
RSMRST# is asserted
* Integrated Power-on Reset Generator
- VCC1_RST# open drain output
- Accepts External driven Reset
+ Anti-Glitch Protection on Power-on
» All Blocks Support Low Power Sleep Modes
» General Purpose Input/Output Pins
- Low Power
- High Configurability
» Two pin Debug Port with standard 16 C550A regis-
ter interface
- Accessible from both Host and EC
« BC-Link Interconnection Bus
- One High Speed Bus Master Controller
» Package Options
- 128-pin VTQFP
- 132-pin DQFN
- 144-pin WFBGA

Description

The MEC1322 incorporates a high-performance 32-bit
ARM® Cortex®-M4 embedded microcontroller with 128
Kilobytes of SRAM and 32 Kilobytes of Boot ROM. It
communicates with the system host using the Intel®
Low Pin Count (LPC) bus.

The MEC1322 has two SPI memory interfaces that
allow the EC to read its code from external SPI flash
memory: private SPI and/or shared SPI. The Shared
SPI interface allows for EC code to be stored in a
shared SPI chip along with the system BIOS. The pri-
vate SPI memory interface provides for a dedicated
SPI flash that is only accessible by the EC.

The MEC1322 provides support for loading EC code
from the private or shared SPI flash device on a VCC1
power-on. Before executing the EC code loaded from a
SPI Flash Device, the MEC1322 validates the EC code
using a digital signature encoded according to PKCS
#1. The signature uses RSA-2048 encryption and
SHA-256 hashing. This provides automated detection
of invalid EC code that may be a result of malicious or
accidental corruption. It occurs before each boot of the
host processor, thereby ensuring a HW based root of
trust not easily thwarted via physical replacement
attack.

The MEC1322 is directly powered by two separate sus-
pend supply planes (VBAT and VCC1) and senses the
runtime power plane (VCC) to provide “Instant On” and
system power management functions. It also contains
an integrated VCC1 Reset Interface and a system
Power Management Interface that supports low-power
states and can drive state changes as a result of hard-
ware wake events.
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TO OUR VALUED CUSTOMERS

It is our intention to provide our valued customers with the best documentation possible to ensure successful use of your Microchip
products. To this end, we will continue to improve our publications to better suit your needs. Our publications will be refined and
enhanced as new volumes and updates are introduced.

If you have any questions or comments regarding this publication, please contact the Marketing Communications Department via
E-mail at docerrors@microchip.com. We welcome your feedback.

Most Current Data Sheet
To obtain the most up-to-date version of this data sheet, please register at our Worldwide Web site at:
http://www.microchip.com

You can determine the version of a data sheet by examining its literature number found on the bottom outside corner of any page.
The last character of the literature number is the version number, (e.g., DS30000000A is version A of document DS30000000).

Errata

An errata sheet, describing minor operational differences from the data sheet and recommended workarounds, may exist for cur-
rent devices. As device/documentation issues become known to us, we will publish an errata sheet. The errata will specify the
revision of silicon and revision of document to which it applies.

To determine if an errata sheet exists for a particular device, please check with one of the following:
* Microchip’s Worldwide Web site; http://www.microchip.com
* Your local Microchip sales office (see last page)

When contacting a sales office, please specify which device, revision of silicon and data sheet (include -literature number) you are
using.

Customer Notification System
Register on our web site at www.microchip.com to receive the most current information on all of our products.
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1.0 PIN CONFIGURATION

11 Description

The Pin Configuration chapter includes a Pin List, Pin Description, Pin Multiplexing and Package Outline.

1.2 Terminology and Symbols for Pins/Buffers

Term Definition
Pin Ref. Number | There is a unique reference number for each pin name.
# The ‘# sign at the end of a signal name indicates an active-low signal
n The lowercase ‘n’ preceding a signal name indicates an active-low signal
PWR Power
| Digital Input
IS Input with Schmitt Trigger
I_AN Analog Input
(0] Push-Pull Output
oD Open Drain Output
10 Bi-directional pin
10D Bi-directional pin with Open Drain Output
PIO Programmable as Input, Output, Open Drain Output, Bi-directional or Bi-directional with Open
Drain Output.
PCI_I Input. These pins meet the PCI 3.3V AC and DC Characteristics. (Note 1-1)
PCI_O Output. These pins meet the PCI 3.3V AC and DC Characteristics. (Note 1-1)
PCI_OD Open Drain Output. These pins meet the PCI 3.3V AC and DC Characteristics. (Note 1-1)
PCI_IO Input/Output These pins meet the PCI 3.3V AC and DC Characteristics. (Note 1-1)
PCI_ICLK Clock Input. These pins meet the PCI 3.3V AC and DC Characteristics and timing. (Note 1-2)
PCI_PIO Programmable as Input, Output, Open Drain Output, Bi-directional or Bi-directional with Open
Drain Output. These pins meet the PCI 3.3V AC and DC Characteristics. (Note 1-1).
I0_PECI PECI Input/Output. These pins are at the PECI Vrgp level. See Chapter 37.0, "Electrical Spec-
ifications".
Note 1-1 See the “PCI Local Bus Specification,” Revision 2.1, Section 4.2.2.
Note 1-2 See the “PCI Local Bus Specification,” Revision 2.1, Section 4.2.2 and 4.2.3.
1.3 Pin List

The Pin List for the three package options is shown in Table 1-1, Table 1-2 and Table 1-3.

Note:

The Pin Ref. Numbers are the same as the pin numbers in the “128 VTQFP Number” column in Table 1-1,
"MEC1322 128 VTQFP Pin Configuration".
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TABLE 1-1: MEC1322 128 VTQFP PIN CONFIGURATION

128 Pin Ref. 128 128
VTQFP |Pin Name Number VTQFP |Pin Name VTQFP |Pin Name
Number Number Number

1 GPI0036 44 44 ADCO/GPIO056 87 GPIO165/TXD/'SHD_CS1#
2 GPIO153/PVT_SCLK 45 45 AVSS 88 GPI0023/12C1_DATO
3 GPI0122/SHD_SCLK 46 46 LADO/GPIO112 89 GPI0022/12C1_CLKO
4 GPI0011/KSO16 47 47 VSS 90 GPI0021/2C2_DATO
5 KSO13/GPO006 48 48 LAD1/GPIO114 9N GPI0020/12C2_CLKO
6 KSO12/GPO005 49 49 JTAG RST# 92 GPIO105/TACH1
7 KSO11/GPO107 50 50 LAD2/GPIO113 93 GPO145
8 KSO10/GPO004 51 51 LADB/GPIO111 9% GPO164/PVT_MSO
9 KSO09/GPO106 52 52 LFRAME#/GPIO120 95 GPO124/SHD_MSO
10 KSO08/GPIO003 53 53 LRESET#/GPIO116 9% GPIO146/PVT_CSO#
11 VSS 54 54 PCl CLKIGPO117 97 GPIO150/SHD_CSO#
12 KSO07/GPO002 55 55 CLKRUN#/GPO014 98 GPO157/BC_CLK
13 KSO06/GPIO001 56 56 VSS 9 GPIO160/BC_DAT
14 VCC1 57 57 SER IRQ/GPO115 100 |GPIO161/BC_INT#
15 CAP 58 58 VCC1 101 |GPO140/TACH2/TACH2PAMM IN
16 KSO05/GPIO104/TFDP_CLK 59 59 GPI0041 102  |GPIO045/A20MPVT_CS1#
17 KS004/GPIO103/TFDP_DATA/XNOR 60 60 nRESET_OUT/GPIO121 103  |GPIO053/PS2_CLK3
18 KSO03/GPO102/JTAG_TDO 61 61 PS2_CLK1/GPI0050 104 |VSS

19 KSO02/GPO101/JTAG_TDI 62 62 PS2_DAT1/GPIO065 105 |GPO152/PS2_DAT3
20 KSO01/GPO100/JTAG_TMS 63 63 GPI0035 106 |VCC1

21 KSO00/GPIO000/JTAG_TCK 64 64 GRIo027 107  |GPIO030

22 KSI7/GPI0043 65 65 GPIO033 108 |GPIO012/KSO17

23 KSI6/GPI0042 66 66 PS2_CLKO/GPI0046 109 |I2C0_DAT1/GRIO017
24 KSI5/GPI0040 67 67 PS2_DATO/GPIO047 110  |Il2C0_CLK1/GPO134
25 KSK/GPIO142/TRACECLK 68 68 VBAT 111 [200_DATO/GPI0016
26 KSI3/GPI0032/TRACEDATAO 69 69 XTAL2 112 |I2C0_CLKO/GPI0015
27 KSI2/GPIO144/TRACEDATA1 70 70 VSS_VBAT 113 |LEDO/GPIO154

28 KSI1/GPIO126/TRACEDATA2 71 71 XTAL1 114  |LED1/GPO155

29 KSIO/GPIO125/TRACEDATA3 72 72 VCC_PWRGD/GPIO063 115 |LED2/GPIO156

30 GPI0031 73 73 GRO110 116 |GPO163

3 GPIO127/PEC_RDY 74 74 GPRO130 117 |VSS

32 PS2_DAT2/GPI0052 75 75 32KHZ_OUT/GPI0013 118  |GPRO136/PWMI

33 GPIO147 76 76 nEC_SCI/GPI0026 119 |vCct

34 GPIO151 Y4 7 VCC1_RST#/GPO131 120 |GRO133/PWMO

35 PS2_CLK2/GPI0051 78 78 GPIO141/PWMB/LED3 121 |GPIO034/PAWNVR/TACH2PAVM OUT
36 VSS 79 79 VREF_PECI 122 |GPIO135/KBRST

37 VCCt 80 80 GPIO132/PEC_DAT 123  |GPIO044/nSM

38 ADCA/GPI0062 81 81 GPI0007/KSO14 124 |GPIO066

39 ADC3/GPI0061 82 82 VSS 125 |GPI0O025/12C3_DATO
40 AVCC 83 83 GPIO010/KSO15 126 |GPI0024/12C3_CLKO
41 GPI0206 84 84 VCC1 127  |GPIO054/PVT_MOSI
42 ADC2/GPI0060 85 85 GPIO143/RSMRST# 128 |GPIO064/SHD_MOSI
43 ADC1/GPI0057 86 86 GPIO162/RXD

Note 1: The XTALZ2 pin can be used as a single ended clock input. See Note 9 in Section 1.6, "Notes for Tables in
this Chapter," on page 39.

See Note 10 in Section 1.6, "Notes for Tables in this Chapter," on page 39 for information about the SPI pins.

The VCC1_RST#/GPIO131 pin cannot be used as a GPIO pin. The input path to the VCC1_RST# logic is
always active and will cause a reset if this pin is set low in GPIO mode.

4: The GPIO041 pin defaults to output low. This pin must be reprogrammed to the GPIO function upon power-
up.
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Note:  Table 1-2,"MEC1322 132 DQFN Pin Configuration" shows the mapping between Pin Ref. Number and 132 I
DQFN Number for the 132 DQFN package.
TABLE 1-2: MEC1322 132 DQFN PIN CONFIGURATION
Pin Ref. | 132 DQFN Pin Ref. | 132 DQFN
Number | Number |Pin Name Number | Number |Pin Name
2 B1 GPIO153/PVT_SCLK 32 B18 PS2_DAT2/GPIO052
3 A1 GPI0122/SHD_SCLK 33 A17 GPIO147
4 B2 GPIO011/KSO16 34 B19 GPIO151
5 A2 KSO13/GPI0006 132 A18 GPIO211
6 B3 KSO12/GPIO005 35 B20 PS2_CLK2/GPIO051
7 A3 KSO11/GPI0107 37 A19 VCC1
8 B4 KSO10/GPIO004 38 B21 ADC4/GPIO062
10 A4 KSO08/GPI0003 39 A20 ADC3/GPI0061
9 B5 KSO09/GPI0106 40 B22 AVCC
11 A5 VSS 41 A21 GPIO206
12 B6 KSO07/GPI0002 42 B23 ADC2/GPIO060
13 A6 KS006/GPIO001 43 A22 ADC1/GPIO057
14 B7 VCC1 44 B24 ADCO/GPIO056
15 A7 CAP 45 A23 AVSS
129 B8 GPIO067 46 B25 LADO/GPIO112
130 A8 GPIO055 133 A24 GPI0200
131 B9 GPI0210 48 B26 LAD1/GPIO114
16 A9 KSO005/GPIO104/TFDP_CLK 49 A25 JTAG_RST#
17 B10 KSO04/GPI0103/TFDP_DATA/XNOR 50 B27 LAD2/GPIO113
18 A10 KSO03/GPIO102/JTAG_TDO 51 A26 LAD3/GPIO111
19 B11 KSO02/GPIO101/JTAG_TDI 52 B28 LFRAME#/GPIO120
20 A1 KS001/GPIO100/JTAG_TMS 53 A27 LRESET#/GPIO116
21 B12 KSO00/GPIO000/JTAG_TCK 54 B29 PCI_CLK/GPIO117
22 A12 KSI7/GPI0O043 55 A28 CLKRUN#/GPIO014
24 B13 KSI5/GPI0040 134 B30 GPIO123
23 A13 KSI6/GPI0042 57 A29 SER_IRQ/GPIO115
25 B14 KSK/GPIO142/TRACECLK 58 B31 VCC1
26 A14 KSI3/GPIO032/TRACEDATAO 59 A30 GPIO041
27 B15 KSI2/GPI0144/TRACEDATA1 60 B32 nRESET_OUT/GPIO121
28 A15 KSI/GPIO126/TRACEDATA2 61 A31 PS2_CLK1/GPI0050
29 B16 KSI0/GPIO125/TRACEDATA3 62 B33 PS2_DAT1/GPIO065
30 A16 GPIO031 63 A32 GPIO035
31 B17 GPIO127/PECI_RDY 64 B34 GPI0027
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Pin Ref. | 132 DQFN Pin Ref. 132 DQFN

Number Number |Pin Name Number Number [Pin Name
65 B35 GPIO033 97 B52 GPIO150/SHD_CSO0#
66 A33 PS2_CLKO0/GPIO046 98 A49 GPI0157/BC_CLK
67 B36 PS2_DATO/GPIO047 99 B53 GPIO160/BC_DAT
68 A34 VBAT 100 A50 GPIO161/BC_INT#
69 B37 XTAL2 101 B54 GPIO140/TACH2/TACH2PWM_IN
70 A35 VSS_VBAT 102 A51 GPIO045/A20M/PVT_CS1#
71 B38 XTALA 103 B55 GPIO053/PS2_CLK3
72 A36 VCC_PWRGD/GPIO063 139 A52 GPI0203
73 B39 GPIO110 105 B56 GPIO152/PS2_DAT3
74 A37 GPIO130 106 A53 VCC1
75 B40 32KHZ_OUT/GPIO013 107 B57 GPIO030
76 A38 nEC_SCIGPIO026 108 A54 GPIO012/KSO17
77 B41 VCC1_RST#/GPIO131 109 B58 [2C0_DAT1/GPIO017
78 A39 GPIO141/PWM3/LED3 110 A55 [2C0_CLK1/GPIO134
79 B42 VREF_PECI 111 B59 [2C0_DATO/GPIO016
80 A40 GPIO132/PECI_DAT 112 A56 [2C0_CLKO/GPIO015
81 B43 GPIO007/KSO14 113 B60 LEDO/GPIO154
136 A41 GPI0202 114 A57 LED1/GPIO155
83 B44 GPIO010/KSO15 115 B61 LED2/GPIO156
84 A42 Ve 116 A58 GPIO163
85 B45 GPIO143/RSMRST# 141 B62 GPI0204
86 A43 GPIO162/RXD 118 A59 GPI0O136/PWM1
87 B46 GPIO165/TXD/SHD_CS1# 119 B63 VCCi1
88 A44 GPIO023/12C1_DATO 120 A60 GPIO133/PWMO
89 B47 GPI0022/12C1_CLKO 121 B64 GPIO034/PWM2/TACH2PWM_OUT
90 A45 GPIO021/12C2_DATO 122 A61 GPIO135/KBRST
91 B48 GPIO020/12C2_CLKO 123 B65 GPIO044/nSMI
92 A46 GPIO105/TACH1 124 A62 GPIO066
93 B49 GPIO145 125 B66 GPIO025/12C3_DATO
94 A47 GPIO164/PVT_MISO 126 A63 GPI0024/12C3_CLKO
95 B50 GPIO124/SHD_MISO 127 B67 GPIO054/PVT_MOSI
96 A48 GPIO146/PVT_CS0# 128 A64 GPIO064/SHD_MOSI
137 B51 GPIO201 1 B68 GPIO036

Note: Table 1-3, "MEC1322 144 WFBGA Pin Configuration" shows the mapping between Pin Ref. Number and
144 WFBGA ball number.
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TABLE 1-3: MEC1322 144 WFBGA PIN CONFIGURATION
144 144
Pin Ref. WFBGA Pin Ref. WFBGA
Number Number |Pin Name Number Number |Pin Name

1 C3 GPI0036 37 H5 VCC1

2 F5 GPIO153/PVT_SCLK 38 N5 ADC4/GPIO062

3 F6 GPIO122/SHD_SCLK 39 M5 ADC3/GPIO061

4 A2 GPIO011/KSO16 40 L5 AVCC

5 A1 KSO13/GPIO006 41 N6 GPI0206

6 B1 KSO12/GPIO005 42 M6 ADC2/GPIO060

7 B2 KSO11/GPIO107 43 L6 ADC1/GPIO057

8 Cc2 KSO10/GPIO004 44 N7 ADCO0/GPIO056

9 C1 KSO09/GPIO106 45 M7 AVSS

10 D2 KSO08/GPIO003 46 N8 LADO/GPIO112

11 D1 VSS 47 A5 VSS

12 E2 KSO07/GPIO002 48 M8 LAD1/GPIO114

13 E1 KSO06/GPIO001 49 J3 JTAG_RST#

14 G5 VCC1 50 L8 LAD2/GPIO113

15 F1 CAP 51 L9 LAD3/GPIO111

16 G2 KSO05/GPIO104/TFDP_CLK 52 N9 LFRAME#/GPIO120
17 H3 KS0O04/GPIO103/TFDP_DATA/XNOR 53 N10 LRESET#/GPIO116
18 H1 KSO03/GPI0102/JTAG_TDO 54 M9 PCI_CLK/GPIO117
19 J1 KS002/GPIO101/JTAG_TDI 55 M10 CLKRUN#/GPIO014
20 H2 KSO01/GPIO100/JTAG_TMS 56 F3 VSS
21 J2 KSO00/GPIO000/JTAG_TCK 57 L10 SER_IRQ/GPIO115
22 K1 KSI7/GPIO043 58 J5 VCC1
23 K3 KSI6/GPIO042 59 N11 GPI0041
24 K2 KSI5/GPIO040 60 N12 nRESET_OUT/GPIO121
25 L1 KSK4/GPIO142/TRACECLK 61 N13 PS2_CLK1/GPIO050
26 L2 KSI3/GPIO032/TRACEDATAO 62 L11 PS2_DAT1/GPIO065
27 L3 KSI2/GPIO144/TRACEDATA1 63 M12 GPI0035
28 M2 KSI1/GPIO126/TRACEDATA2 64 M13 GPIO027
29 M1 KSI0/GPIO125/TRACEDATA3 65 L12 GPI0033
30 N2 GPIO031 66 K11 PS2_CLKO0/GPIO046
31 N1 GPIO127/PECI_RDY 67 J12 PS2_DATO0/GPIO047
32 M3 PS2_DAT2/GPIO052 68 K12 VBAT
33 N3 GPIO147 69 L13 XTAL2
34 M4 GPIO151 70 K13 VSS_VBAT
35 L4 PS2_CLK2/GPIO051 71 J13 XTAL1
36 E3 VSS 72 J11 VCC_PWRGD/GPIO063
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144 144
Pin Ref. WFBGA Pin Ref. WFBGA
Number Number ([Pin Name Number Number |Pin Name
73 H13 GPIO110 109 B9 [2C0_DAT1/GPIO017
74 H11 GPIO130 110 A9 [2C0_CLK1/GPIO134
75 H12 32KHZ_OUT/GPIO013 111 A8 [2C0_DATO/GPIO016
76 G13 nEC_SCIGPIO026 112 c8 [2C0_CLKO/GPIO015
77 H8 VCC1_RST#/GPIO131 113 A7 LEDO/GPIO154
78 G8 GPIO141/PWM3/LED3 114 B8 LED1/GPIO155
79 G12 VREF_PECI 115 c7 LED2/GPIO156
80 G9 GPIO132/PECI_DAT 116 B7 GPIO163
81 G11 GPIO007/KSO14 117 c10 VSS
82 Jo VSS 118 A6 GPIO136/PWM1
83 F13 GPIO010/KSO15 119 G6 VCC1
84 J6 VCC1 120 B6 GPIO133/PWMO
85 F11 GPIO143/RSMRST# 121 C5 GPIO034/PWM2/TACH2PWM_OUT
86 D13 GPIO162/RXD 122 A4 GPIO135/KBRST
87 F7 GPIO165/TXD/SHD_CS1# 123 B4 GPIO044/nSMI
88 E13 GPIO023/12C1_DATO 124 C4 GPIO066
89 E12 GPI0022/12C1_CLKO 125 B3 GPIO025/12C3_DATO
90 E11 GPI0021/12C2_DATO 126 A3 GPIO024/12C3_CLKO
91 D11 GPI0020/12C2_CLKO 127 E6 GPIO054/PVT_MOSI
92 D12 GPIO105/TACH1 128 E5 GPIO064/SHD_MOSI
93 C13 GPIO145 129 G3 GPIO067
94 F9 GPIO164/PVT_MISO 130 F2 GPIO055
95 E9 GPIO124/SHD_MISO 131 G1 GPIO210
96 F8 GPIO146/PVT_CS0# 132 N4 GPIO211
97 E8 GPIO150/SHD_CSO0# 133 L7 GPIO200
98 B12 GPIO157/BC_CLK 134 J7 GPIO123
99 B13 GPIO160/BC_DAT 135 H7 VCC1
100 A12 GPIO161/BC_INT# 136 F12 GPIO202
101 A13 GPIO140/TACH2/TACH2PWM_IN 137 C12 GPIO201
102 E7 GPIO045/A20M/PVT_CS1# 138 H9 VSS
103 C11 GPIO053/PS2_CLK3 139 B11 GPIO203
104 J8 VSS 140 co VSS
105 A11 GPIO152/PS2_DAT3 141 C6 GPIO204
106 H6 VCC1 142 M11 NC
107 A10 GPIO030 143 D3 VSS
108 B10 GPIO012/KSO17 144 B5 VSS
Note: The NC pin in the 144 WFBGA package should be left unconnected on the board.
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The pin name to package ball mapping of the 144 pin WFBGA package is shown in FIGURE 1-1:

FIGURE 1-1:

MEC1322 PIN NAME TO 144-PIN WFBGA BALL MAPPING (TOP)

KSO13/6GPIOOO GPIOO1;/KSO1 GPIOOf:/(;ZC3_C GPIO135/KBRST VSS GPIO136/PWM1 | LEDO/GPIO154
KSO12/5GPIOOO KSO11/7GPIO10 GPIOOi?.’SZCB_D GP10044/nSMI VSS GPIO133/PWMO GPIO163
KSOOQ%GP 1010 KSO1 0/4GP 1000 GPI0036 GPI0066 ?:é?i%?rxl\\:lv_’gzd GP10204 LED2/GPIO156
vss Ksooa/seplooo vss B B B e
KSO06/GPIO00 | KSO07/GPIO00 Vss o Ba GP10064/SHD_M | GPIO054/PVT_M |GPI0045/A20M/P
1 2 OSlI OSlI VT_CS1#
CAP GPIO055 vss e GP|O1(5;E/KPVT_S GPIO1§2L/KSHD_S GPIOD1_605/ST1XI#D/SH
GP10210 Kf,%ggf_‘gago GPI0067 o Ba VCC1 VCC1 o Ba
PR IO L] 1o veer veet veot
Ki%g_i/gf.:_g: 0 K§/(3$AO/(§5_E’F|((:)I20 JTAG_RST# o Ba VCC1 VCC1 GPI0123
KSI7/GPIO043 | KSI5/GPIO040 | KSI6/GP10042 o Ba o Ba o Ba o Ba
“CRAGECLK || RAGEDATAD | ACEDATAI | o8t |  AVCC | ADCUGRIOOST | GRiOZ00
KSRf/gEPngrile KSRI,:\/C(;I‘\EPEI&'},ZSZIT PSZ—D&TZZ /GPIO GPI0151 ADC3/GPIO061 | ADC2/GPIO060 AVSS
GPIO1R2|;/YPECI_ GPI0O031 GP10147 GPI10211 ADC4/GPI0062 GPI10206 ADCO0/GPIO056

© 2014 - 2015 Microchip Technology Inc.
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1.3.1

8 9 10 1 12 13
12C0_DATO/GPIO | I2C0_CLK1/GPIO GPI0030 GPI0152/PS2_D | GPIO161/BC_INT|GPIO140/TACH2/
016 134 AT3 # TACH2PWM_IN
LED1/GPIO155 IZCO—D(';-I:/GPIO GPIO012/KSO17 GP10203 GPIO15;/BC—CL GPIO16(¥BC—DA
12C0_CLKO0/GPIO vss VSS GPIO053/PS2_CL,| GPI0201 GPIO145
015 K3
o Ba o Ba o Ba GPI0020/12C2_C GPIO105/TACH1 | GPIO162/RXD

GPIO150/SHD_C

GPI10124/SHD_MI

LKO

GP10021/12C2_D

GP10022/12C1_C

GP10023/12C1_D

So# SO ATO LKO ATO
GPIO1;?)/:VT_C GPIO16$4(/)PVT_MI e GPIO14%/#RSMRS GPI0202 GPIO010/KSO15
GPI10141/PWM3/|GPIO132/PECI_D S Ba GPI0007/KSO14| VREF PECI nEC_SCI/GPIO02

LED3 AT 6
VCC16|§§;I'#/GPI vss e GPIO130 32KHZO_OO1L;T/GPI GPIO110

VSS VSS o Ba VCCl_:ITg\(I)lg;BD/G PSZ_D(/)\‘;I';)/GPIO XTALA

o Ba o Ba o Ba PS2_CLKOIGPIO VBAT VSS_VBAT

046
LAD2/GPIO113 | LAD3/GPIO111 SER—IR1Q5/GPIO1 PSZ_DQJ;/GPIO GPI10033 XTAL2
LAD1/GPIO114 PCI—CLK;GMOﬂ CLKRUT:/GPIOO NC GPIO035 GP10027
LADO/GPIO112 LFRAMI;g/GPIm LRESET#;/GPIO1 GPI0041 nREiIIE(;_;UT/G PSZ_CI(;5KO1/GPIO

NON 5 VOLT TOLERANT PINS
There are no 5 Volt tolerant pins in the MEC1322.
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1.3.2 POR GLITCH PROTECTED PINS

All pins in the MEC1322 have POR output glitch protection. POR output glitch protection ensures that pins will have a
steady-state output during VCC1 POR.

In addition, signals in Table 1-4 have additional drive low POR circuitry. Signals in Table 1-4 refer to Pin Reference Num-
bers as defined in Table 1-1.

These pins are anti-glitch, driven low on VCC1 POR.

TABLE 1-4: GLITCH PROTECTED POR DRIVE LOW PINS

Pin Reference
Number Pin Name
60 nRESET_OUT/GPIO121
77 VCC1_RST#GPIO131
85 GPIO143/RSMRST#
125 GPIO025/12C3_DATO

Note: The GPIO025/12C3_DATO pin is driven low, glitch free, while VCC1 is coming up. However, after VCC1 is
up and stable, the pin becomes an input (i.e., tri-stated Open Drain type), as shown in Table 1-37, “Multi-
plexing Table (16 of 18),” on page 36.

The following signals require a pull-down on the board:

* nRESET_OUT/GPIO121
* GPIO143/RSMRST#

Note:  These glitch protected pins have no backdrive protection. See Section 1.3.3, "Non Backdrive ProtectedI
Pins".

1.3.3 NON BACKDRIVE PROTECTED PINS
Table 1-5 lists pins which do not have backdrive protection. Signals in Table 1-5 refer to Pin Reference Numbers as
defined in Table 1-1.

These pins have no backdrive protection. If VCC1 is off must insure that none of these pins is above 0V to prevent back-
drive onto the VCC1 supply.

© 2014 - 2015 Microchip Technology Inc. DS00001719D-page 13
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TABLE 1-5: NON BACKDRIVE PROTECTED PINS

Pin Reference
Number Pin Name

38 ADC4/GP10062
39 ADC3/GPI10061
42 ADC2/GPI0060
43 ADC1/GPIO057
44 ADCO0/GPIO056
46 LADO/GPIO112
48 LAD1/GPIO114
50 LAD2/GPIO113
51 LAD3/GPIO111
52 LFRAME#/GPIO120
53 LRESET#/GPIO116
54 PCI_CLK/GPIO117
55 CLKRUN#/GPI0014
57 SER_IRQ/GPIO115
60 NnRESET_OUT/GPIO121
69 XTAL2
71 XTAL1
77 VCC1_RST#/GPIO131
79 VREF_PECI
80 GPIO132/PECI_DAT
85 GPIO143/RSMRST#
125 GPI0025/12C3_DATO0

1.4 Pin Description

1.4.1 OVERVIEW

The following tables describe the signal functions in the MEC1322 pin configuration. See Section 1.6, "Notes for Tables
in this Chapter," on page 39 for notes that are referenced in the Pin Description tables.

1.4.2 HOST INTERFACE

TABLE 1-6: HOST INTERFACE

HOST INTERFACE (11 Pins)
Pin Ref. Number |[Signal Name Description Notes

57 SER_IRQ Serial IRQ Note 1

LPC Reset. LRESET# is the same as the
LRESET;

53 SET# system PCl reset, PCIRST#

54 PCI_CLK PCI Clock

50 LFRAME# Frame sllgnal. Indicates start of new cycle and
termination of broken cycle

46 LADO LPC Multlplexed command, address and data Note 1
bus Bit 0.

48 LAD1 LPC Multlplexed command, address and data Note 1
bus Bit 1.

50 LAD2 LPC Multlplexed command, address and data Note 1
bus Bit 2.

51 LAD3 LPC Multlplexed command, address and data Note 1
bus Bit 3.

55 CLKRUN# PCI Clock Control

76 nEC_SCI Power Management Event

123 nSMi SMI Output

DS00001719D-page 14 © 2014 - 2015 Microchip Technology Inc.
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1.4.3 BC-LINK INTERFACE

TABLE 1-7: BC-LINK INTERFACE

BC-Link Interface (3 Pins)
Pin Ref. Number [Signal Name Description Notes
98 BC CLK BC-Link Master clock
99 BC_DAT BC-Link Master data I/O Note 7
100 BC_INT# BC-Link Master interrupt

1.4.4 JTAG INTERFACE

TABLE 1-8: JTAG INTERFACE

JTAG Interface (5 Pins)
Pin Ref. Number |[Signal Name Description Notes
21 JTAG_TCK JTAG Test Clock
19 JTAG_TDI JTAG Test Data In
18 JTAG_TDO JTAG Test Data Out
20 JTAG_TMS JTAG Test Mode Select
49 JTAG_RST# JTAG Test Reset (active low) Note 2

Register; however the drive strength is configured through the associated GPIO Pin Control Register 2.

Note: JTAG_TDO is a push-pull output. This function is not configured through the associated GPIO Pin Control I

1.4.5 MASTER CLOCK INTERFACE

TABLE 1-9: MASTER CLOCK INTERFACE

Master Clock Interface (3 Pins)
Pin Ref. Number |Signal Name Description Notes
71 XTAL1 32.768 KHz Crystal Output Note 9

32.768 KHz Crystal Input (single-ended 32.768

69 XTAL2 KHz clock input) Note 9
75 32KHZ_OUT 32.768 KHz Digital Output
1.4.6 ANALOG DATA ACQUISITION INTERFACE
TABLE 1-10: ANALOG DATA ACQUISITION
Analog Data Acquisition Interface (5 Pins)
Pin Ref. Number [Signal Name Description Notes
44 ADCO ADC channel 0 Note 8
43 ADCA1 ADC channel 1 Note 8
42 ADC2 ADC channel 2 Note 8
39 ADC3 ADC channel 3 Note 8
38 ADC4 ADC channel 4 Note 8
© 2014 - 2015 Microchip Technology Inc. DS00001719D-page 15
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1.4.7 FAN TACHOMETER AND PWM INTERFACE

TABLE 1-11: FAN TACHOMETER AND PWM INTERFACE

PWM & TACHOMETER (6 Pins)
Pin Ref. Number |Signal Name Description Notes
92 TACH1 Fan Tachometer Input 2
101 TACH2PWM IN Tach.lnput to RPM-Based Fan Speed Control
- Algorithm
120 PWMO Pulse Width Modulator Output 0
118 PWM1 Pulse Width Modulator Output 1
78 PWM3 Pulse Width Modulator Output 3
Pulse Width Modulator Output from RPM
121 TACH2PWM_OUT Based Fan Speed Control Algorithm

1.4.8 GENERAL PURPOSE I/O INTERFACE

TABLE 1-12: GPIO INTERFACE

GPIO Interface

Pin Ref. Number |[Signal Name Description Notes
See Pin Confi ti

e |nTac;r|1egura on GPIO General Purpose Input Output Pins Note 12

Note:  No GPIO pin should be left floating in a system. If a GPIO pin is not in use, it should be either tied high, tied
low, or pulled to either power or ground through a resistor.

1.4.9 MISCELLANEOUS FUNCTIONS

TABLE 1-13: MISCELLANEOUS FUNCTIONS

MISC Functions (13 Pins)
Pin Ref. Number |Signal Name Description Notes
102 A20M KBD GATEA20 Output
122 KBRST CPU_RESET
113 LEDO LED (Bllinking/Breathing PWM) Output 0
114 LED1 LED (Bllinking/Breathing PWM) Output 1
115 LED2 LED (Bllinking/Breathing PWM) Output 2
78 LED3 LED (Bllinking/Breathing PWM) Output 3
16 TFDP_CLK Trace FIFO debug port - clock
17 TFDP_DATA Trace FIFO debug port - data
60 nRESET_OUT EC-driven External System Reset Note 6
72 VCC_PWRGD System Main Power Indication
77 VCC1_RST# Reset Generator Output
85 RSMRST# Resume Reset Output Note 6
17 XNOR Test Output

Note 1: The KBRST pin function is the output of CPU_RESET described in Section 11.11.2, "CPU_RESET Hard-
ware Speed-Up," on page 151.

2: The nRESET_OUT pin function is an external output signal version of the internal signal nSIO_RESET. See
the IRESET_OUT bit in the Power Reset Control (PWR_RST_CTRL) Register on page 71 and nSIO_RE-
SET in Table 3-7, “Definition of Reset Signals,” on page 52.

3: XNOR is a push-pull output. This function is not configured through the associated GPIO Pin Control Reg-
ister; however the drive strength is configured through the associated GPIO Pin Control Register 2.
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1.4.10 PS/2 INTERFACE
TABLE 1-14: PS/2 INTERFACE
PS/2 Interface (8 Pins)
Pin Ref. Number |Signal Name Description Notes
35 PS2_CLK2 PS/2 clock 2
32 PS2_DAT2 PS/2 data 2
61 PS2_CLK1 PS/2 clock 1
62 PS2_DAT1 PS/2 data 1
66 PS2_CLKO PS/2 clock 0
67 PS2_DATO PS/2 data 0
103 PS2_CLK3 PS/2 clock 3
105 PS2_DAT3 PS/2 data 3
1.4.11 POWER INTERFACE
TABLE 1-15: POWER INTERFACE
Power Interface (18 Pins)
Pin Ref. Number ([Signal Name Description Notes
70 VSS_VBAT VBAT associated ground
68 VBAT VBAT supply
15 CAP Internal Voltage Regulator Capacitor Note 3
11, 36, 47, 56, 82, .
104, 117 VSS VCC1 associated ground
14,31, i81‘984‘ 106, VCC1 VCC1 supply
45 AVSS Analog ADC supply associated ground
40 AVCC Analog ADC VCC1 associated Supply
APPLICATION NOTE: See FIGURE 3-1: Recommended Battery Circuit on page 49.
1.4.12 SMBUS INTERFACE
TABLE 1-16: SMBUS INTERFACE
SMBus Interface (10 Pins)
Pin Ref. Number |Signal Name Description Notes
112 12C0_CLKO SMBus Controller 0 Port 0 Clock
111 12C0_DATO SMBus Controller 0 Port 0 Data
110 12C0_CLK1 SMBus Controller 0 Port 1 Clock
109 12C0_DAT1 SMBus Controller 0 Port 1 Data
89 12C1_CLKO SMBus Controller 1 Clock
88 12C1_DATO SMBus Controller 1 Data
91 12C2_CLKO SMBus Controller 2 Clock
90 12C2_DATO SMBus Controller 2 Data
126 12C3_CLKO SMBus Controller 3 Clock
125 12C3_DATO SMBus Controller 3 Data

© 2014 - 2015 Microchip Technology Inc.

Downloaded from: http://www.datasheetcataloa.com/

DS00001719D-page 17


http://www.datasheetcatalog.com/

MEC1322

1.4.13 PECI INTERFACE
TABLE 1-17: PECI INTERFACE
PECI Interface (3 Pins)
Pin Ref. Number |Signal Name Description Notes
80 PECI_DAT PECI Bus
31 PECI_RDY PECI Ready
79 VREF_PECI PECI Voltage Reference
1.4.14  KEYBOARD SCAN INTERFACE
TABLE 1-18: KEYBOARD SCAN INTERFACE
Keyboard Scan Interface (26 Pins)
Pin Ref. Number |Signal Name Description Notes
29 KSI0 Keyboard Scan Matrix Input O Note 11
28 KSI Keyboard Scan Matrix Input 1 Note 11
27 KSI2 Keyboard Scan Matrix Input 2 Note 11
26 KSI3 Keyboard Scan Matrix Input 3 Note 11
25 KSl4 Keyboard Scan Matrix Input 4 Note 11
24 KSI5 Keyboard Scan Matrix Input 5 Note 11
23 KSI6 Keyboard Scan Matrix Input 6 Note 11
22 KSI7 Keyboard Scan Matrix Input 7 Note 11
21 KSO00 Keyboard Scan Matrix Output 0
20 KSO01 Keyboard Scan Matrix Output 1
19 KS002 Keyboard Scan Matrix Output 2
18 KSO03 Keyboard Scan Matrix Output 3
17 KSO04 Keyboard Scan Matrix Output 4
16 KSO05 Keyboard Scan Matrix Output 5
13 KSO06 Keyboard Scan Matrix Output 6
12 KSO07 Keyboard Scan Matrix Output 7
10 KSO08 Keyboard Scan Matrix Output 8
9 KSO09 Keyboard Scan Matrix Output 9
8 KSO10 Keyboard Scan Matrix Output 10
7 KSO11 Keyboard Scan Matrix Output 11
6 KSO12 Keyboard Scan Matrix Output 12
5 KSO13 Keyboard Scan Matrix Output 13
81 KSO14 Keyboard Scan Matrix Output 14
83 KSO15 Keyboard Scan Matrix Output 15
4 KSO16 Keyboard Scan Matrix Output 16
108 KSO17 Keyboard Scan Matrix Output 17
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1.4.15 SPI CONTROLLER INTERFACE

TABLE 1-19: SPI CONTROLLER INTERFACE

SPI Controllers Interface (10 Pins)
Pin Ref. Number |Signal Name Description Notes
3 SHD_SCLK Shared SPI Clock Note 10
128 SHD_MOSI Shared SPI Output Note 10
95 SHD_MISO Shared SPI Input Note 10
97 SHD_CSO0# Shared SPI Chip Select 0 Note 10
87 SHD_CS1# Shared SPI Chip Select 1
2 PVT_SCLK Private SPI Clock Note 10
127 PVT_MOSI Private SPI Output Note 10
94 PVT_MISO Private SPI Input Note 10
96 PVT_CSO0# Private SPI Chip Select 0 Note 10
102 PVT_CS1# Private SPI Chip Select 1
1.4.16 TRACE DEBUG INTERFACE
TABLE 1-20: TRACE DEBUG INTERFACE
Trace Debug Interface (5 Pins)
Pin Ref. Number [Signal Name Description Notes
25 TRACECLK Trace Clock
26 TRACEDATAO Trace Data 0
27 TRACEDATA1 Trace Data 1
28 TRACEDATA2 Trace Data 2
29 TRACEDATA3 Trace Data 3

The Trace Debug Interface is enabled using the TRACE_EN bit in the ETM TRACE Enable register defined in Chapter
35.0, "EC Subsystem Registers".

Note:  These pins are push-pull outputs when enabled as the Trace Debug Interface pin functions. This function-
ality is not configured through the associated GPIO Pin Control Register; however the drive strength of
these pins is configured through the associated GPIO Pin Control Register 2.

1.4.17 UART PORT

TABLE 1-21: UART PORT

UART Port (2 Pins)
Pin Ref. Number [Signal Name Description Notes
86 RXD UART Receive Data
87 ™D UART Transmit Data

1.5 Pin Multiplexing

Multifunction Pin Multiplexing in the MEC1322 is controlled by the GPIO Interface and illustrated in the Multiplexing
Tables that follow. See Section 1.6, "Notes for Tables in this Chapter," on page 39 for notes that are referenced in the
Pin Multiplexing tables. See Section 20.8.1, "Pin Control Register," on page 250 for Pin Multiplexing programming
details. See also Section 20.7, "Pin Multiplexing Control," on page 248.

Pin signal functions that exhibit power domain emulation (see Multiplexing Tables below) have a different power supply
designation in the “Emulated Power Well” column and “Signal Power Well* columns of the Multiplexing Tables in
Section 1.5.2.
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1.5.1 VCC2 POWER DOMAIN EMULATION

The System Runtime Supply power VCC2 is not connected to the MEC1322. The VCC_PWRGD signal is used to indi-
cate when power is applied to the System Runtime Supply.

Pin signal functions with VCC2 power domain emulation are documented in the Multiplexing Tables as “Signal Power
Well*= VCC1 and “Emulated Power Well” = VCC2. These pins are powered by VCC1 and controlled by the VCC_P-
WRGD signal input. Outputs on VCC2 power domain emulation pin signal functions are tri-stated when VCC_PWRGD
is not asserted and are functional when VCC_PWRGD is active. Inputs on VCC2 power domain emulation pin signal
functions are gated according as defined by the Gated State column in the following tables.

Power well emulation for GPIOs and for signals that are multiplexed with GPIO signals is controlled by the Power Gating
Signals field in the GPIO Pin Control Register.

152 MULTIPLEXING TABLES
In the following tables, the columns have the following meanings:
MUX

If the pin has an associated GPIO, then the MUX column refers to the Mux Control field in the GPIO Pin Control Register.
Setting the Mux Control field to value listed in the row will configure the pin for the signal listed in the Signal column on
the same row. The row marked “Default” is the setting that is assigned on system reset.

If there is no GPIO associated with a pin, then the pin has a single function.

Signal

This column lists the signals that can appear on each pin, as configured by the MUX control.
Buffer Type

Pin buffer types are defined in Table 37-4, “DC Electrical Characteristics,” on page 391.

Note that all GPIO pins are of buffer type P1O, which may be configured as input/output, push-pull/OD etc. via the GPIO
Pin Control Register and Pin Control Register 2. There are some pins where the buffer type is configured by the alternate
function selection, in which case that buffer type is shown in this column.

Default Operation

This column gives the pin behavior following the power-up of VCC1. All GPIO pins are programmable after this event.
This default pin behavior corresponds to the row marked “Default” in the MUX column.

Note:  Aninternal pull-up resistor is indicated by (PU) and and internal pull-down is indicated by (PD). These are
configured via the GPIO Pin Control Register.

Signal Power Well
This column defines the power well that powers the pin.
Emulated Power Well

Power well emulation for GPIOs and for signals that are multiplexed with GPIO signals is controlled by the Power Gating
Signals field in the GPIO Pin Control Register.

Power well emulation for signals that are not multiplexed with GPIO signals is defined by the entries in this column.

See Section 1.5.1, "VCC2 Power Domain Emulation”.

Note:  The Glitch Protected POR Drive Low Pins are configured as “always on”, as indicated by “ON” in this coI-I
umn.

Gated State

This column defines the internal value of an input signal when either its emulated power well is inactive or it is not
selected by the GPIO alternate function MUX. A value of “No Gate” means that the internal signal always follows the
pin even when the emulated power well is inactive.

Note:  Gated state is only meaningful to the operation of input signals. A gated state on an output pin defines the
internal behavior of the GPIO MUX and does not imply pin behavior.
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TABLE 1-22: MULTIPLEXING TABLE (1 OF 18)

Pin Ref. . Buffer Default Signal Emulated
Number MUX Signal Type Operation |Power Well|Power Well Gated State| Notes

1 ! Default: 0! GPI0036 ! PIO ! I(pU) 1 vceCHt I vee ' NoGate !
R il Reserved  TReserved I~~~ "1 Reserved | Resened I T 7
T T 5 “Resérved _ T Reserved 1~ ~ 7T I“Resérved | Reserved 1 T
I 3 Reserved | Resered | | Reserved | Reserved | |

2 | Default: 0l GPIO153 | PIO | | VCCA1 | VCC1 | NoGate | Note 10
T2 T T T 1 TPVISCLK 7 PO T T T T Vet T veer T T T | Note 10|
2 2]  Reserved | Reserved | 1 Reserved | Reserved | T
2 3] Reserved | Resered | | Reserved | Resered | I

3 |Default: 0| GPI10122 | PO | I(PD) | VCC1 | VCC1 | NoGate |Note10
I T O S SO A5 ;S OSN3 )
[ 3T T30 TResenved T Reseried |77 T T J_Resened 7" Resened |~ T i

3 i 3 Reserved | Resered | Reserved ;| Reserved i
| 4 __jDefault: 0y _ GPIOOT1 _ ; PO ; 10D(PD)_; VveCi ; VeC1 | NoGate | |
I R 1, _Resered  JResered | . j_Resered | Resened | . .
I 2, _Resered | Resened ; j_Resered | Resened | . F—

4 ! 3 KSO16 ! PIO ; '+ \VCC1 +\VCC1 ! !

5 0 GPIO006 . PIO © VCC1 .+ VCC1 : NoGate
Ty T 1 “Reserved T Reserned | T T T 1 "Resered | TResered 1 e
R 2,  Reserved | Reserved | 1" Reserved T Reserved 1~ T T T
TTT5 Defauit 37 T KSOf3 TR0 1T To4mA VT wcer T Tveer T VT T

6 ! 0! GPIO005 ' PIO ! ' VCCA1 ' VCC1 " NoGate !
e I 1" "Reserved T Reserved 1~~~ T Reserved” T Reserved 1~~~ 7 T
T T o7 " Reserved ~ TReserved T 7 77T 1" Reserved T Reserved 1777 777~ T 7T
|6 IDefaut:3[  ksoi2 T pP0 To4mA®PD)! wvcct T vect 1 T

7] 0! GPI0107 I PO | Iwvect I vect | NoGate !
IR il Reserved  TReserved I "1 Reserved | Resened | 1T
A 2l Resered | Reserved | 1 Reserved | Reserved I~ I
|7 IDefault: 3]  KSO11 | PO | O4mA | vcc1 | veer | |

8 | 0] GPIO004 | PIO | | VCCA1 | VCC1 | NoGate |
B 11 Reserved | Resered | 1 Reserved | Reserved | T
- o7 TReserved T Resened | T T T Reserved | Reserved T T T
| 8 |Default:3]  KSO10 | PIO | O4mA | VvcC1 | veelr | I
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TABLE 1-23: MULTIPLEXING TABLE (2 OF 18)
Pin Ref . Buffer Default Signal Emulated
Number MUX Signal Type Operation PowSr Well |Power Well Gated State| Notes

9 . ol GPI0106 PIO Ivcct I vect T NoGate |
R 1 'l_'_'R€s'e_n}e_d'_'T'R_e's€ri/&j'_l'_'_'_'_]_'REsIe_n}eE'I'ﬁés_e'r%a_]_'_‘_'_'j '''''
_'_é_'_! '''''' 2 L'_REs'e_n}e_d'_' | Reserved |~~~ J_REéia_rJeE'_i'ﬁés_e'rv_ea_J ________ 1
T 9 " IDefauit: 31 |~ KSO09 | PIO | O4mA | vcci 1 veetr T T ]

10 | 0l GPI0003 I PIO | I VCC1 | VCC1 | NoGate |
B 1~ Reserved | Reserved | 1 Reserved | Reserved | T
0 T 2]  Reserved | Reserved | 1 Reserved | Reserved | T
10 |Default: 3y KSO08 | PIO | O4mA | vcct | veer | T

" | VSS | PWR | | PWR |  PWR |
IR S - — [ — TR § S | R I TR
L Lo Lo do o Ao I 1. ]

M i i i i i i i
[ 2 o _ePloooz Pl j__VeCT § _VeCT i WNoGale | ]

12 ! 1! Reserved ' Reserved ! ' Reserved ' Reserved ! !
L e (TR i RPN i S - =0T A thA e - R
___1_2___i ______ 2 i____RSS_‘irYe_d___ j Reserved |, i__F{Esze_”{eE__i_B?s_eff?_j ________ R

12 ' Default: 3: KS007 ! PIO t O-4mA VCC1 ! VCC1 ! !

13 0 GPI0001 . PIO i VMCC1 1+ VCC1 . NoGate
R i "Reserved T Reserved TTT T T 1" Reserved T Reserved 17T T
B 3 TReserved  TReserved T T T 1" Reserved T Reserved 17T T B
T3 TDefauit 37 T ksooe T T PRIOT T ToamA T 1T Vet 1T vect T 1T T T T

14 | ! VCC1 T PWR ] I PWR 1 PWR !
2 T T T T T 00 T
R r— T T T T I T
14 r o r [ I - I

15 1 ! CAP I PWR I o PWR T PWR I Note 3
CTis T 5 O B [ A N
I S S S N S NS
s T r T T T T T T T

16 | ol GPIO104 | PIO | | VCC1 | VCC1 | NoGate |
B i TP CLK™ ] PO 7 T T T 1T~ veei T veer T T T T T
R 2] Reserved | Reserved | 1 Reserved | Reserved | R
16 |Default: 3f KSO05 | PIO | O4mA | vcc1 | veer | R
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TABLE 1-24: MULTIPLEXING TABLE (3 OF 18)

Pin Ref. . Buffer Default Signal Emulated
Number MUX Signal Type Operation [Power Well|Power Well Gated State| Notes
17 ! 0! GPIO103 ! PIO ! ! VCCA1 I VvCe1 " NoGate !
A 1" "TFDP DATA T~ PIO” T~~~ 7 ]_'_\/E:_cﬁ_'j'_'\/EE:T'_] ________ I '''''
T T T T 21 " Reserved | Reserved | | Reserved | Reserved | I
17 | Default: 31 KSO04 | PIO | O-4mA | VCCA1 | vCC1 | |
18 | 0l GPIO102 | PIO | I VCCH1 | VCC1 | NoGate |
18 | 11 Reserved | Reserved | | Reserved | Reserved | |
R 2]  Reserved | Reserved | |1 Reserved | Reserved | N
18 |Default: 3j |~ KSO03 | PIO. | O4mA | vcC1 | VcC1 | H
19 | 0]  GPIO101 | PO | | VcC1 | VCC1 | NoGate |
(T8 T T T Reserwed ] Resened |7 T 7| Resened | Resened | __ | _ ]
L N 2| _Resered | Reserved ; j_Resered | Reserved ; 1]
19  Default: 3, KS002 | PIO i O4mA ; VCC1 | \Vccet A A
20 | 0; GPIO100 ! PIO ! ] VCCA1 1 VCC1 ] No Gate 1
0 1, _Resered | Reserved | j_Resered | Resened | H—
20 I Zi— Reserved ' Reserved _|_ -I Reserved 4 Reserved -I _|_
20 ' Default: 3: KSO001 ! PIO ¢ O4mA VCC1 ! VCCA1 ' '
21 I O;_ GPIO000 : PIO + -I VCCA1 _+ VCC1 -I No Gate +
21 . 1 Reserved  Reserved . + Reserved : Reserved . :
21 ! 2!_ Reserved T Reserved -!- 1 Reserved _.r Reserved -! T
31 Defauit: 37 T Kks000 T T PO T To4mA 1T veciT T vect ! T
22 | 0 GPIO043 ' PIO | ' VcC1 | vcC1 | NoGate |
T T 17 " Reserved T TReserved |~~~ T Reserved | Reserved |~~~ T
7 2 " Reserved T Reserved I T Reserved T Reserved I~~~ T
22 IDefauit: 3 KSI7 T P01 [ T77vec1 T veet 17 low  TNote 11
23 1 of Gpioo42 T PO | I vect T vect T NoGate |
B il Resered TResered | | Reserved | Resered | T 1
23 | 21 Reserved | Reserved | | Reserved | Reserved | |
23 | Default: 31 KSI6 | PIO | | | VCCA1 | VCCA1 | Low | Note 11
24 | 0l GPIO040 [ PIO I I VCCA1 | VCC1 | NoGate |
24 | 1] Reserved | Reserved | | Reserved | Reserved | |
24 7 2]  Reserved | Reserved | 1 Reserved | Reserved | N
24 |Default: 3] KSI5 P | 17 wec1t | vcc1 | Low | Note 11
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TABLE 1-25: MULTIPLEXING TABLE (4 OF 18)
Pin Ref. . Buffer Default Signal Emulated
Number MUX Signal Type Operation |Power Well|Power Well Gated State| Notes

25 | ol GPIO142 PIO 1 IRV eTeY veCct T NoGate |
25 T 1'['_hEs'En}e_d'_'T'R_e's€r§/&fI '''''''' ]"F{Es'e‘r&eﬁ"l'ﬁ'e?e’r?ea_] ________ I '''''
25 1T T 21 " Reserved | Reserved | | Reserved | Reserved | I

25 | Default: 31 KSI4 | PIO | | | VCC1 | VCC1 | Low | Note 11

26 | 0l GPIO032 | PIO | | VCC1 | VCC1 | NoGate |
26 T T 11~ Reserved | Reserved | 1 Reserved | Reserved | T

26 | 2i_ Reserved | Reserved | -i Reserved T Reserved ] T
726 |Default: 3]  KSI3 | PIO | 1 ] wec1 | vcC1 | Low | Note11]

27 0 GPIO144 | PO | | VMCC1 | VCC1 | NoGate
A R 1] _Resened | Resened | _ _._ j_Resened | Resered j _ _ _. I
A 2) _Resered | Resened j = j_Resered | Resened | 1.

27 Default: 3; KSI2 , PO [ } wvcC1 |} VeC1 ;  Low  |Note11
___i_:___! ______ ? !___S_F’!@?%___+_R__Pl‘?_d_+ ________ _!__R_\/P_C?_d_JI__R_V_Cpl_d__!__N_O_(ia_te__Jl_ ______
| _“° [ |___neserved  Resened | _ __ j_nesened | nResened | 4 |

28 iDefauIt 2i— KSI1 + PIO _|_ | -I VCC1 _|_ VCC1 -I Low + Note 11

28 ! 3; Reserved ' Reserved ! : Reserved : Reserved @ !

29 ' 0 GPIO125 ' PIO ' ' VCC1 ' VCC1 + NoGate
B i "Reserved ~ TReserved 7T T 1" Reserved T Reserved 17T T .
29 \Default: 2. KSIO~ PO N . vcc1 T veer . Low INote11]

29 IDefauit 20 KSio PIO s R R A L
m 5q -—=-—"—3 i T +-——— 1= —- i air=Slitan i————t-—-—"

29 h 3 Reserved . Reserved . . Reserved . Reserved . h

30 !Default: O GPIO031 ' PIO ! I(PU) | wvcCct ! vcC1 | NoGate |
I i " "Reserved T Reserved 1~ T Reserved | Reserved |~~~ 7 ° T

30 | 2'_ Reserved T Reserved T -| Reserved —r Reserved 1 T

30 ! 3!_ Reserved T Reserved T -! Reserved —.r Reserved -! T

31 IDefaut: 0  GPIO127 T PIO I [ mwvcct T wvect T NoGate |
R 1 "PECIRDY T PO T~~~ 77 ]_'_\/E:Ei_'j'_'v?;iﬁ'_]_'_H'igh'_'j '''''
B 21 " Reserved | Reserved | | Reserved | Reserved | ]

31 | 3l Reserved | Reserved | | Reserved | Reserved | |

32 | 0l GPIO052 | PIO | | VCC1 | VCC1 | NoGate |
B 11 "~ Reserved | Reserved | 1 Reserved | Reserved | T
| 732 T |Default: 2] PS2_ DAT2 |  PIO | I0OD-i2mA | wvCcCi | veC1 | Low | ]

32 | 3i_ Reserved T Reserved T -i Reserved _|r Reserved ] T
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TABLE 1-26: MULTIPLEXING TABLE (5 OF 18)
Pin Ref. . Buffer Default Signal Emulated
Number MUX Signal Type Operation [Power Well|Power Well Gated State| Notes

33 IDefault: 0! GPIO147 PO [ 1(PU) T vcet vect | NoGate !
B 1'|_'_'F<Es'€n}e_d'_'I'F<_e§Er§/&fI'_'_'_'_]_'REs'e_n}eTj'j'ﬁéEe'rVea_]_'_'_'_'I '''''
B 21 Reserved | Resened | | Reserved | Reserved | [
B 3 Resered | Resered | 1 Reserved | Reserved | 7T

34 | Default: Ol GPIO151 I PO | I(PU) | VMCC1 | VCC1 | NoGate |
7 1]~ Reserved | Resered | 1 Reserved | Resered | T
B 2| Resered | Resered | | Resered | Resered | T
I 3]  Reserved | Resened | | Resered | Resened | 1

3B 0 GPIOO5T | PO | VCC1 | VCC1 | NoGate |
IR 1_._Resened | Resened | __ _ _ j_Resered | Resened ; T
| 35 _Default:2) PS2CLK2 | PIO_ ;) 1OD-12mA ; ~MVCC1_ | VCC1 _j  tow | _ |

35 A 3i Reserved | Reserved | Reserved | Resened A
I L SS__ [ PR PR PR T
e b Fomomems ommimem fmommem dmmemem jmomme memes
i — - e —- S S N N PR S SRR 4o

36 : : : : : : :

37 : VCCH1 i PWR ¢+ PWR + PWR . |
Ty T e P Fo—r A== B A= L
72N e T T A= Frmm = T
AR P R T T H R N

38 | 0! GPIO062 =T wcc1 ' VecC1 | NoGate |
T 738 T IDefauit: 17T ADCa T TTTI AN TTTTTAN T TAVCCT_ADCTAVCCT ADC1T TLow T 'Note 8 |
B 2l " Resered ~ TResened I~~~ 1 Reserved T Reserved |~~~ T
B 3 Reserved | Resered I 1 Reserved | Resered | T

39 | ol GPIO061 PO | Iwvect I wvect T NoGate |
_'_3'9_'_!'D_e?a_ul't:_f['_'7\b_c'3_'_'T'_|'_74N_'T'_'[A'N_'_]TA\'/C_C'T_AB'CIAVCC_{_EDE]_'_L'JN'_'I'I\To'tEé'
39 '_! '''''' 2 B ""Resered | Reserved | J_hEs'e_n}eTj' | Reserved [ I
39 T 3] Resered | Resered | | Resened | Reserned | ]

40 | | AVCC | PWR | | PWR | PWR | |
T 1 A O SR
O N R LR B L B L — ]

40 | | | | | | | |
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TABLE 1-27: MULTIPLEXING TABLE (6 OF 18)
Pin Ref. . Buffer Default Signal Emulated
Number MUX Signal Type Operation |Power Well|Power Well Gated State| Notes
41 ! Default: 0! GP10206 ! PIO ! | ! VCCA1 ! VCCA1 ' NoGate !
A T 1-!:-_-Rgs_e_r\;ea-_-I-R_e_sgﬁ/gd-z-_-_-_-_]_Rgs-e_r\;e_d-I__Rés_e-rVe-d_:!___-_-_-I '''''
AT T T T 21 Reserved | Reserved | | Reserved | Reserved | I ]
41 | 3l Reserved | Reserved | | Reserved | Reserved | |
42 | 0Ol GPIO060 | PIO | | VCCA1 | VCCA1 | NoGate |
T T42 T |Default: 11 ADC2 | T I_AN” ] LAN(PU) |AVCC1_ADC|AVCC1 ADC|  Low | Note 8 |
42 | 2i_ Reserved | Reserved | -i Reserved T Reserved -i T
42 | 3i_ Reserved | Reserved | -i Reserved T Reserved -i T
43 0 GPIO057 | PIO | VCC1 | VCC1 | NoGate |
43 iDefauIt: 1i_ ADCA1 | |_AN | |_AN _iAVCC1_ADCiAVCC1_ADC_i Low J_ Note 8
43 | 2|_ Reserved J_ Reserved J_ J Reserved J Reserved J J_
43 A 3i Reserved | Reserved | | Reserved | Reserved | A
[ 4 o Geo0ss PO j__VoCi 3 VECT | NoGale | ]
44 ' 1 ADCO ! I_AN ' ' AVCC1_ADC ' AVCC1_ADC! Low ' Note 8
e — o —- _— = 8 d—— = 4= e 4 .
44 | 2i— Reserved ' Reserved -I Reserved _|_ Reserved -I _|_
44 ' Default: 3: ADCO ! I_AN ! I_AN 't AVCC1_ADC ' AVCC1_ADC ! Low ' Note 8
45 I AVSS . PWR + PWR +  PWR . l
s T T e . L L Fmm e L L A
S e T T A= tmTm T A= T i
a5 T o T T R T i T 1
46 | 0! GPIO112 " PCLPIO | 7 WcC1 | VCC1 | NoGate !
T 746 Default: 17 T LADO ~ TTPCLIO TTTPCIIO 1T VEct T Vect T 1T TTHigh T T 'Note 1 |
46 | 2'_ Reserved T Reserved T -| Reserved T Reserved 1 T
46 | 3|_ Reserved T Reserved T -| Reserved —I' Reserved -| T
47 | | VSS | PWR | | PWR | PWR | |
A ]
AT . TR I . i [ I ]
47 | | | | | | | |
48 | 0l GPIO114 | PCI_PIO | | VCCA1 | VCCA1 | NoGate |
" T48 T |Default: 11 LAD1 7 PCLIO ] TPCLIO | VCCiT | VCC1 T ] THigh | Note i |
48 | 2i_ Reserved | Reserved | -i Reserved T Reserved -i T
48 | 3i_ Reserved T Reserved T -i Reserved T Reserved -i T
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TABLE 1-28: MULTIPLEXING TABLE (7 OF 18)

Pin Ref. . Buffer Default Signal Emulated

Number MUX Signal Type Operation Powgr Well|Power Well Gated State| Notes
49  |Default: 0! JTAG_RST# ! I ! I I vCC1 I vecet ' NoGate ! Note2

B 1l Resered  TResered | | Reserved | Reserved I T 1

B 31 “Reserved T Resered 1 T “Reserved | Reserved 1~ 7 7" T

49 3 Reserved | Reserved | | Reserved | Reserved | ]
50 I 0l GPIO113 | PCI_PIO | | VCC1 | VCC1 | NoGate |

750 " |Default: 1 LAD2 | PCLIO | PCLIO |T vCCi~ | VEC1 | THigh | Note 1 |

50 T 2]  Reserved | Reserved | 1 Reserved | Reserved | R

50 | 3]  Reserved | Reserved | | Reserved | Reserved | R
51 | 0| GPIO111 | PCI_PIO | VCC1 | VCC1 | NoGate |

[ TSTbefauii 1 LAD3_ ] TPCLIO | PGLIG [T VeGT [ TVECT j_ Figh | eiet ]

ST 2 _Resened | Resened | _ _ j_Resered | Resened | 1o
51 A 3 Reserved ; Reserved { Reserved | Reserved A

[ 52 ___ O _GPloizo _RCLPO | _ i VeCT | VCCT i WoGale | — |

[ 752 TiDefault {7 LFRAVER T PCILT 3T RCIT T T VGGG VECT T T THigh ~ T ]

%2 2 _Resered | Resened | j_Reserned | Resered | I
52 ! 3 Reserved : Reserved : Reserved ' Reserved ' !
53 : 0: GPIO116 + PCIL_PIO + VCC1 + VCC1 +  NoGate

TTT53 ettt 41 LRESETRE T TR T el T veet T T T veetT T iow T T T

ey T 5 TReserved T Resered T T T T 1" Reserved T Reserved 1T T T T

ey I 37 "Resenved | Resered | 1 Reserved | Resered | T
54 | 0! GPIO117 ' PCLPIO ! ' vcct ! wveCc1 ! NoGate |

754 T IDefault: 17 PCILCLK ~ TPCI_CLK T PCLCLK 17 wvcci™ T -vect ~ 17 Tlow  T77 7777

TR T 5T " Reserved T Reserved 1777~ T T Reserved T Reserved 17—~ 7~ T

sa T 3" Reserved | Reserved | 1 Reserved | Reserved | T
55 | 0! GPI0014 I PCI_PIO ! Ivcc1t I veC1t | NoGate |

|55 " IDefauit: 1 CLKRUN# T "PCLI T "PCI T "vcCi T ~veC1 1~ "Low T~

55 1T 2l Reserved | Reserved | | Reserved | Reserved | I

55 | 3 Reserved | Reserved | | Reserved | Reserved | ]
56 I | VSS |  PWR | | PWR I PWR [ |

s T I o IR [ IR [ 1]
56 | | | | | | | |

L - . L ;e S S S L
56 | | | | | | | |
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TABLE 1-29: MULTIPLEXING TABLE (8 OF 18)

Pin Ref. . Buffer Default Signal Emulated
Number MUX Signal Type Operation |Power Well |Power Well Gated State| Notes

57 1 0! GPIO115 I PCLPIO | wvcct T vect T NoGate |
57 " IDefauit: I SERIRQ T "PCLI T PCII 1" VCC1T 1T VCC1 1 High T 'Noted |
s T T 51 T Reserved T Resened |~ T 1 Reserved | Reserned |~ 7 [
CTTs7 T T 3l " Reserned | Resered | 1 Resened | Resered | 7T

58 | | VCCA1 | PWR | | PWR | PWR | |
I o [ o [ I [ i
I N I A I [ i I TR

58 | | | | | | | |

59 | 0]  GPIO041 | PO | | VCC1 | VCC1 | NoGate |

50 !Default: 1!  Resened | P01 OBMAPDY I yeoy 1 oy ! | Note 12
o L. Lo I LOW .. Ao I 1o
I N 2 _Resened | Resened | = j_Resened | Resened ; 1]

59 | 3 Reserved | Resened | Resened | Reserved | |
60 o _gceioin ;PO _ jo.vect  j _MeC1 _j_NoGae | |
| 60 _|Default: 1, nRESETOUT ; PO , O8mA ; VCC1_, ON . . 4 Note6 |
I 2, _Resered | Resened , = j_Resered | Resered : g

60 3! Reserved ' Reserved ! : Reserved ' Resened !

61 0 GPI0050 . PIO ¢ VMCC1 + VMCC1 + NoGate
T T T T i "Reserved ~ TResernved T T~ Reseved T Reseved 17T T o
T 6T TDefauit: of P2 Clki T T T EIOT T oDemA 1T veetT T T veer 1T T ow T T T
e T 37 TResered | Resered | T 1" Reserved | Resered |~ T

62 | 0! GPI0065 " PO ! 7 Vwcc1 | VCC1 | NoGate !
CTTe2 T i7" ""Resered T Resered | 1 Reserved T Resered |~ T
762 IDefault: 2 T PS2.DATT T T PIOT TTioD-12mA’ 1 vect T wect T 1T T Tlow T T
B 3[ " Resered | Resered I 1" Resered | Resered | T

63 IDefault: 0! GPI0035 I po T 1Py T wct T wvect T NoGate |
63 1T 1" " Reserved | Resened | | | Reserved | Reserved | 1T~ 777
B 5 TReserved | Resered | 1 Reserved | Resered | T
e T T 3l " Reserved | Resered | 1 Reserved | Resered | 7T

64 | Default: Ol GPI0027 | PO | [I(PU | MCC1 | VCC1 | NoGate |
T e T T 1] " Reserved | Resered | 1 Resered | Resered | T
64 | 2]  Resened | Resened | | Resered | Resered | T
e 3]  Resered | Resened | | Resered | Resened | R
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TABLE 1-30: MULTIPLEXING TABLE (9 OF 18)
Pin Ref. . Buffer Default Signal Emulated
Number MUX Signal Type Operation [Power Well|Power Well Gated State| Notes

65  |Default: 0! GPI0033 po T 1peuy T wvect T wvect T NoGate |
65 1T 11 Resened T Resened I | Reserved | Resered I T ]
65 1 2l Resered T Resered | | Reserved | Resered | I
65 1 3] Resered | Resered | | Resered | Resered | ]

66 | ol GPI0046 | PIO | | VCC1 | VCC1 | NoGate |
e | 11 " Reserved | Resered | 1 Reserved | Resered | T
766  |Default: 2| PS2_ CLKO |~ PIO | 1OD-12mA |T VcC1 | wcCc1 | Low | 7]
66 | 3] Reserved | Resered | | Resered | Resered | T

67 | 0, GPIO047 | PIO | MCC1 | VCC1 | NoGate
LA N 1| _Reseed | Resened | ___ _ _ j_Resered | Resened | _._. do ]
| 67 _|Default:2) PS2DATO ; _PIO_ , IOD-12mA ; vCC1__; MCC1 | low ;|

67 A 3; Reserved | Reserved | Reserved | Resened A
I | VBAT_ [ PR 4 TR PR P
I R SR S S S R R S
- l— - [ dom— S R - 4o — T — R

68 | : ; : ; : : :

69 :Default: 0! XTAL2 ¢+ ICLK .+ VBAT : VBAT . " Note 9
ey T i " Reseved T Resened 77T T~ Reserved T Resened 1T =
e T 5 TReserved ~ TReserned 17T T T 1" Reserved T Reserved 1T T T T T
g T 37 TReserved T Resered | 1" Reserved | Resered | T T

70 ! ' VSSVBAT ! PWR ! " PWR ! PWR ! !
7o T e T/ T T T/ R T
R r— T T T T L I
R r - T e e r [ I

71 IDefault: 0! XTAL1 " OCLK | I VBAT T VBAT | I Note 9
T 17 " Reserved | Resered | | | Reserved | Reserved | T~ 777
I 2] Resered | Resered | j‘h@s‘e?r&eﬁ'j'ﬁé?éﬁea_j ________ 1“ '''''
B 3l Reserved | Resered | | Resened | Resered | ]

72| ] GPI0063 | PIO | | VCC1 | VCC1 | NoGate |
772 T |Default: 1] VCCPWRGD | PIO” | 1T T 1 VeetT T veeT T TTHigh . 7T T
2 2| Reserved | Resered | | Resered | Resered | T
2 3]  Reserved | Resered | | Resered | Resered | I
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TABLE 1-31: MULTIPLEXING TABLE (10 OF 18)
Pin Ref. . Buffer Default Signal Emulated
Number MUX Signal Type Operation |Power Well |Power Well Gated State| Notes
73 IDefault: 01  GPIO110 I PIO [ Iwvect I vect 1T NoGate !
| 78 I~ il " Resened TResered I | Resered [ Resered I~~~ T~ ]
3 ! 2| Resered | Resened | =~ | _Reserned | Resered | == R
_-_7_3_-_I ------ 3; | Reserved | Reserved | | Reserved | Reserved | |
74 | Default: Ol GPIO130 | PIO | | VCC1 | VCC1 | No Gate |
T i T Reseved _ | Resered | T 1 Reserved | Reserved |~ T
R Z S 57 T Reserved | Reserved | 1 Reserved | Resered | T
I 37 “Reseved | Reserved | " “Reserved | Resened | .
75 0 GPI0013 | PIO | | VCC1 | VCC1 | NoGate |
| 75 | __ 1 _Resered ~ 7 Reserved | | Resered | Resened | | ]
| 75 _Default:2) 32KHZOUT , PIO_ ; O4mA | VCC1_; vVCC1 ;. 1. ]
75 i 3i Reserved i Reserved i i Reserved i Reserved i i
e o
76 TiDefauit 5 _nEC_SCI T} _FIo_ [ ObriamA i Veoi_ Vol T T TTTTIT]
76 ! 3; Reserved ! Reserved ' ! Reserved ! Reserved ! !
77 i 0 GPI0131 ' PIO ‘ ' VCC1 ' VCC1 +  No Gate
77 T Detanit 4T VECT RSTHE T T EIO T T T opdmA T VEe T T T ONT T T T T High T T
T Th T 5 TReserved  TReserved T T T T 1" Reserved T Reserved 1T T T
A 37 TReserved T Reserved | T 1 Reserved | Reserved | T T
78  !Default: 0! GPIO141 " po ! wcct ! wvecc1 ' NoGate !
I Z- 2 TP T T TR T T T T 17 Veei T Tveer T 1T T T T 7 7
R Z 2 ST TIERST T T TR T T T 17 veel T TveeT 1T T T T 77
e T T 3" Reserved T Reserved | 1 Reserved | Reserved | T
79 | ' VREF_PECI |VREF_PECI! | VREF_PECI | VREF_PECI | !
B N e N N
I N S [ [ SR [ R
79 T T T r T T [T T T T T ]
80 | Default: Ol GPIO132 | PIO | | VCC1 | VCC1 | No Gate |
R i TPECIDAT T PECIIO T T T T T TVREF PECITWREF PECT| Low 7~ 777
. 51 T Reserved | Reserved | 1T Reserved | Resered | T
80 3] " Reserved | Reserved | 1 Reserved | Resered | HE
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TABLE 1-32: MULTIPLEXING TABLE (11 OF 18)

Pin Ref. . Buffer Default Signal Emulated

Number MUX Signal Type Operation [Power Well|Power Well Gated State| Notes
[ 81 __Ibefault 0T _GPIo007 _ T~ PIO__T [ _l__Veci_ T WeCT T WNoGale I ]

81 | 1!_ Reserved _!_ Reserved | _! Reserved _IL Reserved _! _!_

81 | 21 Reserved | Reserved | | Reserved | Reserved | |

81 | 3l KSO14 | PIO | | VCC1 | VCCA1 | |
.82 L _ VS _ . | _PWR 1 | PWR__ L _PWR 1 . L]
___8_2___I _______ | | | | | | |

33 " ————— - —————— re———— A — ——————— e A — - LIS —
IO IR R T I T I TR

82 | | | | | | I I
| 83 _|Default:0] _GPIOO10 | PIO_ | I | |__VCC1_ | VCC1 | NoGate | |
LT N 1 _Resened | Resened | ___ j_Reserved | Resered | _ _ _. T
8 2| _Reserved | Reserved ; j_Reserved | Reserved ; 1]

83 | 3] KSO15 | PIO } vweect  ; veet ,
___:.:_._I ....... Lo veer L PWR j_ PWR_j _PWR . doo ]
—-—8-4—-—| ------- e 4o 4o e 4o e [ ——
e —-—-— o —-——- e— +o——- +o——— - 4-———— - +-—-—-

ol i i i i i | |
[ 85 _Default:0 _GPIOTas T TPIo T T T TOVECT T ON i NoGale | |

85 1 1 RSMRST# ! PIO \ h VCC1 ' VCC1 H + Note 6

85 ! 2!_ Reserved T Reserved -!- 1 Reserved . Reserved -! T

85 I 3. Reserved . Reserved . 1 Reserved _r Reserved 1 ‘I'

86  |Default: 0 GPIO162 ' PIO | ' VCcC1 | vcC1 | NoGate |
T8 T T IFTTTTRO T T TP T T T7°VeetT T T Vet T 1T TTHigh T T T
86 T 2 " Reserved T Reserved I~ T Reserved T Reserved I~~~ T

86 | 3r Reserved T Reserved T -| Reserved —f Reserved ] T

87  IDefault: 0! GPIO165 N Iwvcct I wvect I NoGate |
e T i ™ T PO T 1 wect T vect 1 High T

87 | 21 SHD_CS1# | PIO | | VCC1 | VCCA1 | High |

87 | 3l Reserved | Reserved | | Reserved | Reserved | |
| 88 _IDefault: O _ GPICO23 _ | _PO_ 1 _ 1| _ |_ VeC1_ I _MCC1 _|_NoGate | Note5 |

88 | 1] Reserved | Reserved | | Reserved | Reserved | |

88 | 2] 12C1_DAT0 | T PIOT 1 Vet 7T veet T | TTHigh T T

88 | 3] Reserved T Reserved | -i Reserved _|r Reserved -i T
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TABLE 1-33: MULTIPLEXING TABLE (12 OF 18)
Pin Ref. . Buffer Default Signal Emulated
Number MUX Signal Type Operation |Power Well|Power Well Gated State| Notes
89 ! Default: 0! GPI10022 PIO | ! VCCA1 . VCCA1 " NoGate ! Note5
89 T il "Resered  TResered | "1 Reserved | Resered |~ T
89 | 21 12C1_CLKO | PIO | | VCC1 | VCCA1 | High |
89 | 3l Reserved | Reserved | | Reserved | Reserved | |
| 90 _IDefault: O _ GPIGO21 _ 1 _PO_ 1 _ | _ | Vecr_ 1 _MeCl | NoGate | _ _ |
90 | 11 Reserved | Reserved | | Reserved | Reserved | |
90 | 2] 12C2DATO" | PIOT | 1 Vect T veet T TTHigh T T
90 | 3i_ Reserved | Reserved | -i Reserved _|r Reserved -i T
91 iDefauIt Oi GPI0020 | PIO | | VCC1 | VCCA1 | No Gate |
91 i 1i_ Reserved JI_ Reserved J'_ J' Reserved JI_ Reserved j i
ORI (= L S j_ Ve T veeT T g T ]
91 A 3i Reserved | Reserved | Reserved | Reserved |
| 92 _|Default: 0; _GPIO105 _ ; PO ;1 _ jo.yeer o vecet j_NoGae ]
92 I 1i— TACH1 -L PIO -I- -I VCC1 -L VCCA1 4 Low -I-
_'_9'2_'_i '''''' 2 i_'_REsIEn}e_d'_' " Reserved '+ _i__Rgée_rQe_d-_L-_Rés_érv_ea__i ________ I
92 3 Reserved ' Reserved 1 Reserved : Reserved !
93 ' Default; 0: GPIO145 : PIO ' 1 (PU) ' VCCA1 ' VCCA1 + No Gate
93 ! 1!_ Reserved  Reserved -! Reserved _!' Reserved -! _!-
TTTes T 2 TReserved ~ TReserned 1T T T 1 Reserved T Reserved 17T T T
93 I 3!_ Reserved . Reserved . -I Reserved —r Reserved 1 ‘I'
94 |Default: 0, GPIO164 ' PIO | ' VCC1 | VCC1 | NoGate |Note10
T TTea T AFTTRVTMSO T T T RO T T T 17" veet” T veeT T 1T  Tlow ~  TNote 10
o4 T 2l " Reserved T Reserved 1T~ T Reserved T Reserved |~ T
94 | 3|_ Reserved T Reserved T -| Reserved —f Reserved -l T
95 !Default 0! GPIO124 | PIO | | VCC1 | VCCA1 | No Gate !Note 10
IR 1 "sSHD MSO~ T~ pPIO” I T T T T ]_'_\/E:_Cﬁ_'j'_'\/ECT'_]_'_EJN'_'INBtéWO‘
95 1T T T 21 Reserved | Reserved | | Reserved | Reserved | ]
95 | 3l Reserved | Reserved | | Reserved | Reserved | |
96 :Default 0: GPIO146 : PIO : : VCCH : veeH : No Gate Er\’:jgtt:fé
.96 1 _PvICSo# | _PO_ 4 _._ j_ veer g Vecet | High | Note10]
96 | 2|_ Reserved J_ Reserved J_ J Reserved J Reserved J J_
96 3 Reserved | Reserved | Reserved | Reserved |
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TABLE 1-34: MULTIPLEXING TABLE (13 OF 18)
Pin Ref. . Buffer Default Signal Emulated
Number MUX Signal Type Operation |Power Well|Power Well Gated State| Notes

97 !Default: 0] GPI0150 PIO I I veet VCC1 | NoGate !Note10

97 I 1l SHD_CSso# | PIO | _! VCC1 [ vCC1 J High _!_Note 10

97 | 2l Resenved | Reserved | | Reserved | Reserved | |

97 | 3l Resenrved | Reserved | | Reserved | Reserved | |

98 | Default: Ol GPIO157 | PIO | I (PU) | VCC1 | VCC1 | NoGate |
TTTes T T T 1 TBCCLK 7 PO T T T Toweer T weetr T T T T

98 | 2i_ Reserved | Reserved | -i Reserved _|r Reserved 1| T

98 | 3i_ Reserved | Reserved | -i Reserved _|r Reserved -i T

99 | Default: O GPIO160 | PIO | I(PU) | VCC1 | VCC1 | NoGate |

99 | 1i_ BC_DAT PIO _| VCCA1 J VCCA1 J Low J_ Note 7
[ 189 7T T T3] "Reseed T Resened | T T T j_Resened 7" Resened =~ 7" 1]

99 A 3; Resenved | Reserved | Reserved | Reserved A

100 iDefauIt: Oi_ GPIO161 J_ PIO _L I (PU) _1 VCC1 4 VCC1 J No Gate J_
_'_1(')6'_i '''''' 1'i_-_'B_C-_W\l-'l'ﬁ'_'_i_'_-PTO-_'_i_ '''''''' 4-_'_\/&:Ei_'_i'_'\/?:bT'_j_'_Higr{_'_-L '''''

100 i 2i_ Resenved ' Resened -i Reserved —IL Reserved -i —i-

100 3; Resened ' Reserved ! ' Reserved @ Reserved !

101 :Default: O GPI0140 . PO I . VCC1 : \VCC1 . NoGate
AT T T R YeT - =T M = Neei T veer T T iow T T
o T 5 TReserved ~ TResened 1T T T 1 Reserved T Reserved 17T T T

01 | 3T TACHPWM N T TR0 T 1= Neer T T veer T T ow T

102 !Default: 0! GPI0045 " PO ! I wcc1 | WCC1 T NoGate !
A T EY-17) Y R N =TTo R A LAY o7ox IR ARV o ot I T
102 T o pvrcst# T PO T 777 T vect T weet 1 THigh T

102 | 3|_ Reserved T Reserved T -| Reserved —f Reserved -l T

103 IDefaut: 0!  GPI0053 | PIO | [ Iwvcct I wect | NoGate !
03 T il Resered T Reserved | "1 Resered | Resered | — T~
103 1T 2 "PS2.CLK3 I PO 1 I veetr 1T wveet 1T Low 1

103 | 3l Resenved | Reserved | | Reserved | Reserved | |

104 | | VSS | PWR | | PWR | PWR | |
___194___| _______ ree R re e l I [
I B I T T [ I [ i

104 | [ | | | | | |
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TABLE 1-35: MULTIPLEXING TABLE (14 OF 18)

Pin Ref. . Buffer Default Signal Emulated
Number MUX Signal Type Operation |Power Well |Power Well Gated State| Notes

| 105 _ Default: 0, _GPIOTS2 | _PO__, | _. ,_ Vee1 ., _Meet _ NoGate | ]

105 | 1l Reserved | Reserved _!_ _! Reserved _IL Reserved _! _IL

105 | 21 PS2_DAT3 | PIO | | VCC1 | VCCA1 | Low |

105 | 3l Reserved | Reserved | | Reserved | Reserved | |

106 | | VCC1 |  PWR | | PWR | PWR | |
B T I I I I I I
IO I — T I T I i ]

106 | | | | | | | |

107 |Default: 0 GPIO030 | PO | \VCC1 | VCC1 | NoGate
107 1| Resered | Resered | | Reserved | Resered | 1]
[ 07 T[T T T30 T Resened 7 Resered [T 7T T j_Resened | Resenved |~ "7 -]

107 3i Reserved | Reserved | | Reserved ;| Reserved A

108  Default: 0; GPIO012 ! PIO ' ! VCC1 ! VCCA1 ' No Gate |
L | == . B IRy Ao A = . 4. . I

108 i 1i_ Reserved ' Reserved ! -i Reserved —i- Reserved -i -i-
_'_165'_i '''''' 2 i_'_REs'e_n}e_d'_' " Reserved @ _i__REs_e_r\;e_d-_L__Rés_e_rVea__i ________ ]

108 i 3; KSO17 i PIO E i VCC1 i VCCA1 i i

109 I Oi— GPIO017 + PIO + -I VCC1 _|_ VCCA1 -I No Gate +

109 . 14 Reserved + Reserved . + Reserved . Reserved . '

100 Defauit: 2 12C0 DA T TR0 T 00amA 1T vee T T vedT T High T
o9 T T 37 TReserved | Reserved | 1" Reserved | Resered |~ T

110 | 0, GPIO134 ' PIO | ! vcC1 | VCC1 | NoGate |
O 17 ""Reserved T TReserved T~ 1" Reserved | Reserved 1 T
77110 Default: 2 "T12C0_CLK1™ T T PIOT T 10D-4mA” 17 "vect T vect T T TTHight T T
110 T 3" Reserved | Reserved | 1 Reserved | Resered | T

111 | 0! GPIO016 | PIO | | VCC1 | VCCA1 | No Gate |
IREEE 1l Resered  TReserved I | Reserved | Reserved I T 1

111 | Default: 21 12C0_DATO | PIO | 10D-4mA | VCC1 | VCCA1 | High |

111 | 3l Reserved | Reserved | | Reserved | Reserved | |

112 | 0l GPIO015 | PIO | | VCC1 | VCCA1 | NoGate |

112 | 11 Reserved | Reserved | | Reserved | Reserved | |
12T {Defauit 2 "T2C0 CLKG T FIO_ T I0D-4mA_ 1T VCCi_ T VECT 17 THigh 7T ]

112 3] Reserved | Reserved | | Reserved | Reserved | |
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TABLE 1-36: MULTIPLEXING TABLE (15 OF 18)

Pin Ref. . Buffer Default Signal Emulated
Number MUX Signal Type Operation |Power Well|Power Well Gated State| Notes
13 | 0! GPIO154 ! PIO ! ! VCC1 ! VCCA1 ' NoGate !
I 1l Resered  TReserved | | Reserved | Reserved I T 1
113 | Default: 21 LEDO | PIO | OD-12mA | VCCA1 | VCC1 | |
113 | 3l Reserved | Reserved | | Reserved | Reserved | |
114 | 0l GPIO155 | PIO | | VCC1 | VCCA1 | NoGate |
114 | 11 Reserved | Reserved | | Reserved | Reserved | |
114 " | Default: 2| LED1 7 PIOT JOD-12mA | VCC1 | VeCt1 ) H
114 | 3i_ Reserved T Reserved T -i Reserved _|r Reserved -i T
115 | 0| GPI0156 | PO | VCC1 | VCC1 | NoGate
115 1 Reserved J_ Reserved | _| Reserved J Reserved _| J_
| 115 _Default:2)  LED2 | _PIO_ | OD-12mA ; VCC1_ ; _MCCt _j_ _ _ . _. 1]
115 3 Reserved ; Reserved { Reserved | Reserved A
116 Default: 0, GPIO163 ' PIO ' | ' VCC1 ' VCCA1 ' No Gate |
e | == e i 4 A . .
116 | 1i— Reserved ' Reserved ! -I Reserved -I- Reserved -I -I-
116 I 2i— Reserved + Reserved -I Reserved _|_ Reserved -I _|_
116 3 Reserved : Reserved : Reserved ' Reserved ' !
17 ' VSS ¢ PWR ' PWR ' PWR ' '
—-—=s5-— [-—-—-—- r————— +-—-—-—- +-—-——-— 1—-—=-—-—- +-———— 1—-—-—-—- —+-—-—-7
117 ' . ' h , ' ,
237" [-—-=-=- === +-———- +-———= i—=-—-—-—- +-———= i—-—-—-—- +-—-—
117 ' ' ' ' ' ' '
—'—137'—I ''''''' === B I T-—— 2 I A === i
118  !Default: 0! GPIO136 'PIO ! ' vcct ! wveCc1 ! NoGate |
118 | 177 PwMmit TP T LRV oToX I B VioToX RN T
118 ! 2!_ Reserved T Reserved T -! Reserved —,r Reserved -! T
118 ! 3!_ Reserved T Reserved T -! Reserved T Reserved -! T
119 | ! VCCH1 I PWR | ' PWwR I PWR !
IEECE e N Y [ R
I T T T [T T T T T I
119 | | | | | | | |
| 120 _|Default: Ol ~_ GPIO133 _ 1 _PIO_ 1 _ I _ |_ veer 1 _vee1 | NoGate 1 |
120 | 1] PWMO | PIO | | VCC1 | VCC1 | |
120, 2] Reserved | Reserved | 1 Reserved | Reserved | T
120 i 3i_ Reserved T Reserved T -i Reserved T Reserved -i T
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TABLE 1-37: MULTIPLEXING TABLE (16 OF 18)
Pin Ref. . Buffer Default Signal Emulated
Number MUX Signal Type Operation [Power Well|Power Well Gated State| Notes
121 !Default: 0! GPI0034 PIO I ! VCCH1 ! VCCA1 ' NoGate !
121 I 11 PWM2 | PIO [ J VCC1 _IL VCCA1 J _IL
121 | 21 Reserved | Reserved | | Reserved | Reserved | |
121 | 31 TACH2PWM OUT | PIO | | VCCA1 | VCCA1 | |
122 | Default: 0l GPIO135 | PIO | | VCC1 | VCCA1 | NoGate |
T2 T T T i TKBRST 7 PO T T T T 1 VeetT T veetr Ty T T T
B 5 T Reserved T T Reserved 7T T T T"Reserved | Reserved | T T T
122 | 3i_ Reserved | Reserved | -i Reserved _|r Reserved -i T
123 iDefauIt Oi GPI10044 | PIO [ | VCCH1 | VCCA1 | No Gate |
28 o nSM_ o PO jo veer oo veer 1o ]
L 2|  _Resened | Reserved ; j_Reserved | Reserved | | 1o
123 | Reserved ; Reserved | | Reserved ;| Reserved A
124 iDefauIt Oi_ GPIO066 ' PIO ! J VCCH1 _l. VCCA1 J No Gate _L
124 1 Reserved ' Reserved ! ' Reserved ! Reserved ! !
LA o — o —~ —_—— - ST e R —
124 | 2i_ Reserved ' Reserved ] Reserved 4 Reserved i 4
124 3! Reserved : Reserved : Reserved ! Reserved ! !
125 i Default: 0 GPI0025 . PO . VCC1 ON  NoGate
125 ! 1!_ Reserved  Reserved . -! Reserved _!' Reserved -! _!-
CTHZs T ST ecs AT T T TR0 T T = NeeiT T T VeeT T T High T T
125 ! 3!_ Reserved T Reserved T -! Reserved —.r Reserved -! T
126 | Default: 0 GPI0024 ' PIO . I (PU) ' VCCH1 ' VCCA1 . NoGate !
P i7" "Reserved ~ T Reserved |~~~ 1" Reserved | Reserved | T
126 T ol "Iec3_clko T " PIO- T T T77vee1r T veet T 1 TTHigh T T T
126 | 3'_ Reserved T Reserved T -| Reserved —f Reserved 1 T
127 IDefault: 01 GPIO054 I PIO | I wvcc1 I vcC1 | NoGate INote10
127 | 1 !_ PVT_MOSI | PIO [ J VCCA1 _IL VCCA1 J _!_Note 10
127 | 2l Reserved | Reserved | | Reserved | Reserved | |
127 | 3l Reserved | Reserved | | Reserved | Reserved | |
128 | Default: Ol GPI0064 | PIO | | VCC1 | VCCA1 | NoGate | Note 10
128 | 1] SHD_MOSI | PIO | | VCC1 | VCC1 | | Note 10
128 i 2| Reserved | Reserved | -i Reserved _|r Reserved -i T
128 i 3] Reserved T Reserved T -i Reserved _|r Reserved -i T
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TABLE 1-38: MULTIPLEXING TABLE (17 OF 18)
Pin Ref. . Buffer Default Signal Emulated
Number MUX Signal Type Operation |Power Well|Power Well Gated State| Notes
129  IDefault: 0! GPIO067 PIO ! | (PD) ! VCC1 ! ON " NoGate !
129 | 1!_ Reserved | Reserved _!_ _! Reserved _|L Reserved _! _!_
129 | 21 Reserved | Reserved | | Reserved | Reserved | |
129 | 3l Reserved | Reserved | | Reserved | Reserved | |
130 | Default: 0l GPIO055 | PIO | | (PD) | VCC1 | ON | NoGate |
130 | 11 Reserved | Reserved | | Reserved | Reserved | |
EEE 5T " Reserved T Reserved 7T T T Reserved | Reserved | T T L
130 i 3i_ Reserved | Reserved T _i Reserved _|r Reserved -i T
131 | Default: 0 GPI0210 | PIO | I(PD) | VCC1 ON | NoGate
I N 1 _Resered  |Resened |  _ _._ j_Resered | Resered ) . I
L L I 2|  _Reserved | Reserved ; j_Reserved | Reserved | . R
131 3 Reserved ; Reserved ; Reserved | Reserved |
132 iDefauIt: Oi_ GPIO211 ' PIO ! | (PD) J VCC1 _L ON J No Gate _L
R 1 TReseved _  Reserved § _ “Resérved : Reserned T
S Y e - B g eyl d—eme— R
132 i 2i— Reserved 1 Reserved -i Reserved —i- Reserved -i —i-
132 ! 3; Reserved : Reserved 1 Reserved '@ Reserved !
133 :Default: 0 GPI0200 .+ PO .+ I(PD) : VCC1 ON +  No Gate
R i “Reserved  TReserved 77T T T TReserved T Resered 1T T R
133 I 2!_ Reserved . Reserved ., -l Reserved _r Reserved -l +
133 ! 3!_ Reserved . Reserved | -! Reserved —.r Reserved 1 T
134 | Default: 0, GPIO123 PO T 1Dy T wvcct T ON ! NoGate |
134 | 1'_ Reserved T Reserved 'I' 1 Reserved ‘T Reserved 1 T
134 ! 2!_ Reserved T Reserved T -! Reserved —,r Reserved -! T
134 ! 3!_ Reserved T Reserved T -! Reserved —,r Reserved 1, T
135 | | VCC1 | PWR | | PWR | PWR | |
IEE I R [
e e e | e, S s o -, e e — [ P - - e —— dem e s — e —a -’ — e ]
135 | | | | | | | |
135 | | | | | | | |
136 | Default: 0l GP10202 | PIO | | (PD) | VCC1 | ON | NoGate |
138 1] Reserved | Reserved | | Reserved | Reserved | T
136 i 2i_ Reserved | Reserved T -i Reserved _|r Reserved -i T
136 | Si_ Reserved T Reserved T -i Reserved T Reserved _i T
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TABLE 1-39: MULTIPLEXING TABLE (18 OF 18)
Pin Ref. . Buffer Default Signal Emulated
Number MUX Signal Type Operation |Power Well|Power Well Gated State| Notes

137 IDefault: 0! GPI0201 PIO IPD) I wveetr | ON I NoGate |
| 187 I Al _Resered  TResened '~~~ "1 Reserved T Resened I~~~ T~ |

187 2| _Resered | Resened | ] Resened | Resered | 1o i
___11-%7-_| 3l Reserved | Reserved | | Reserved | Reserved | |

138 | | VSS I PWR | |  PWR | PWR | |
[ A% T T [ IR I I I 1]
RN AR TR TR I T I I

138 | | ! | ! ! ! |

139 | Default: O GPI0203 I PO | I(PD) ;| VvCC1 ON | NoGate |
(99 T T i Resoned [ Resened | | Resensd | Resened | _ | _ ]
139 2) _Resened | Resened ;| = = j_Resened | Resened | = 1o i

139 3, Reserved | Resened | Reserved | Reserved | |
I L VSS__ [ PWR G PR PR T
S L R o o R o T
- o —e——- e o o — —m o —- 4o —m o —- 4o—- -

140 : ; ; : ; : ;

141 Default: O GPI0204 + PIO + I(PD) : VCC1 . ON  NoGate
B i TReserved ~ T Reserved TTTTT T T 1 Reserved T Reseved 1T T i T
AT T 5 TReserved T Reserved T T T 1 Reserved T Reserved 17T T L i
Y S 37 TResered T Reserved 1T T T 1" Reserved | Reserved |~ T 1

142 ! ! NC ! : 5 5 ! !
B e T T R T R T 1
12 T r—— - T e e T e T |
142 T r - - e [ r [ r |

143 | ! VSS I PWR | ! PWR | PWR | |
O o N S A AR

48 . . F A . A . A i
143 | | | | | | |

144 | | VSS I PWR | I PWR | PWR | |
I N T N [ SR [ T

144 | [ [ | [ | [
144 . i i i R i i |
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1.6 Notes for Tables in this Chapter

Note 1

The LAD and SER_IRQ pins require an external weak pull-up resistor of 10k-100k ohms.

Note 2

When the JTAG_RST# pin is not asserted (logic '1'), the JTAG_TDI, JTAG_TDO, JTAG_TCK, JTAG_TMS
signal functions in the JTAG interface are unconditionally routed to the interface; the Pin Control register for
these pins has no effect. When the JTAG_RST# pin is asserted (logic '0'), the JTAG_TDI, JTAG_TDO,
JTAG_TCK, JTAG_TMS signal functions in the JTAG interface are not routed to the interface and the Pin
Control Register for these pins controls the muxing. The pin control registers can not be used to route the
JTAG interface to the pins. The System Board Designer should terminate this pin in all functional states
using jumpers and pull-up or pull down resistors, etc.

Note 3

An external cap must be connected as close to the CAP pin/ball as possible with a routing resistance and
CAP ESR of less than 100mohms. The capacitor value is 1uF and must be ceramic with X5R or X7R
dielectric. The cap pin/ball should remain on the top layer of the PCB and traced to the CAP. Awid adding
vias to other layers to minimize inductance.

Note 4

A pull-down is required on the GPIO146/PVT_CSO0# pin if there is no private SPI flash device on the board.

Note 5

This 12C port supports 1Mbps (pin 88, GP10023/12C1_DATO and pin 89, GP10022/12C1_CLKO0). For 1Mbps
12C recommended capacitance/pull-up relationships from Intel, refer to the Shark Bay platform guide, Intel
ref number 486714. Refer to the PCH - SMBus 2.0/SMLink Interface Design Guidelines, Table 20-5 Bus
Capacitance/Pull-Up Resistor Relationship.

Note 6

The following glitch protected pins require a pull-down on the board: pin 60, nRESET_OUT/GPIO121 and
pin 85, GPIO143/RSMRST#. The nRESET_OUT pin will drive low when VCC1 comes on and stays low
until the iIRESET_OUT bit is cleared after VCC PWRGD asserts. The RSMRST# pin also drives low (as a
GPIO push-pull output) following a VCC1 power-on until firmware deasserts it by writing the GPIO data bit
to "1". The GPIO143/RSMRST# pin operates in this manner as a GPIO; the RSMRST# function is not a true
alternate function and the GP10143 control register must not be changed from the GPIO default function.

Note 7

The BC DAT pin requires a weak pull up resistor (100 K Ohms).

Note 8

The wvoltage on the ADC pins must not exceed 3.6 V or damage to the device will occur.

Note 9

The XTAL1 pin should be left floating when using the XTAL2 pin for the single ended clock input.

Note 10

MEC1322: The SPI pins are configured to their SPI function by ROM boot code as follows. Shared SPI
pins are configured to the following SPI functions: SHD_CLK, SHD_MOSI, SHD_MISO and SHD_CSO0#. If
the PVT_CSO0# pin (pin 96) is sampled high, then the private SPI pins are configured to the following SPI
functions after a successful load from flash: PVT_CLK, PVT_MOSI, PVT_MISO and PVT_CSO0#; otherwise
these pins are left as the GPIO function. It is recommended that user code reconfigures the shared SPI
pins to the GPIO input function before releasing RSMRST#.

Note 11

The KSI[7:0] pins have the internal pull-up enabled by ROM boot code. Therefore the Buffer Type on these
pins is | (PU) after the ROM boot code runs.

Note 12

The GPIO041 pin defaults to output low. This pin must be reprogrammed to the GPIO function upon power-
up.

1.7 Pin States After VCC1 Power-On

Pins that default to IOD or OD in the Multiplexing Tables are open drain and come up tri-stated after VCC1 power-on.
Pins that default to | are inputs and also come up tri-stated (high-z).

Table 1-40 shows pins that have specific states after VCC1 power-on.
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TABLE 1-40: PIN STATES AFTER VCC1 POWER-ON
Pin
Reference Pin Name Pin State after VCC1 Power-on
Number
21 KSO00/GPIO000/JTAG_TCK Push-pull - High
20 KSO01/GPIO100/JTAG_TMS Push-pull - High
19 KSO02/GPIO101/JTAG_TDI Push-pull - High
18 KSO03/GPIO102/JTAG_TDO Push-pull - High
KSO04/GPIO103/TFDP_DATA/XNO .
17 R - Push-pull - High
16 KSOO05/GPIO104/TFDP_CLK Push-pull - High
13 KSO06/GPIO001 Push-pull - High
12 KSO07/GPI0002 Push-pull - High
10 KSO08/GPIO003 Push-pull - High
9 KSO09/GPIO106 Push-pull - High
8 KSO10/GPI10O004 Push-pull - High
7 KSO11/GPIO107 Push-pull - High
6 KS0O12/GPIO005 Push-pull - High
5 KSO13/GPIO006 Push-pull - High
113 LEDO/GPIO154 OD - low
114 LED1/GPIO155 OD - low
115 LED2/GPIO156 OD - low
66 PS2_CLKO/GPIO046 10D - low
61 PS2_CLK1/GPIO050 10D - low
35 PS2_CLK2/GPIO051 10D - low
Glitch Protected - driven low while VCC1 is
rising.
nRESET_OUT/GPIO121 The pin becomes a push-pull outputafter VCC1
is up and stable (requires a pull-down on the
60 board)
Glitch Protected - driven low while VCC1 is
rising.
VCC1_RST#/GPIO131 The pin becomes OD aftergVCC1 is up and stable
77 (requires a pull-up on the board)
Glitch Protected - driven low while VCC1 is
rising.
GPIO143/RSMRST# The pin becomes a push-pull outputafter VCC1
is up and stable (requires a pull-down on the
85 board)
Glitch Protected - driven low while VCC1 is rising.
125 GPIO025/12C3_DATO The pin becomes an input (i.e., tri-stated OD type)
after VCC1 is up and stable.
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Package Outline

1.8

128-PIN VTQFP PACKAGE OUTLINE

FIGURE 1-2
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132-PIN DQFN PACKAGE OUTLINE (1 OF 2)

FIGURE 1-3:
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132-PIN DQFN PACKAGE OUTLINE (2 OF 2)

FIGURE 1-4
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144-PIN WFBGA PACKAGE OUTLINE
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2.0 BLOCK OVERVIEW

This Chapter provides an overview of the blocks in the MEC1322.
The block diagram of the MEC1322 is shown in Figure 2-1.

FIGURE 2-1: BLOCK DIAGRAM
Port ‘ ‘ Port ‘ Port ‘ Port ‘ Port ‘
PS/2 PS/2 PS/2 || PS/2 0 1 0 0 0
SMBO || SMB1 | | SMB2 || SMB3 |
Tach 0
Shared
SPI Tach 1
Master Executable SRAM
i Floating Point Unit | ADC Ch0-4
Private
SPI
Master 20 Cuie ADC to
PWM
PWMO Boot
ROM
PWM1 VREF_PECI
PWM2
Timer
PWM3
| PWM3 | 1601t xd PECI
Timer
KB Scan 32-bit x2
Interfaces EMI
Hibernation 8042 KBC
Timer LPC
GPIO ACP|I:I|\5AC1: (x2)
WDT MBX
Port92
LED Control (x4) EC_Reg PnP CFG
Bank UART Glue
Loai
DMA RTC ARESET
BC-Link Controller “ourT,
Interrupt On-Chip vCC1
Aggregater Clocking _RST#
RPM_PWM
Ring
Osc
y TFDP
VBAT Resources \
WAL B Crystal Clock Debug
VBAT RAM Osc < Gen & Dist and Test

Table 2-1 on page 46 lists Address Ranges for each of the blocks.
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TABLE 2-1:

BLOCK ADDRESS RANGES

Logical Base End of
Device | Address Range

Feature No. (LDN)|] (Hex) (Hex) Instance
EMI/IMAP 0 400F0000 |400F03FF 0
8042 Emulation 6 400F0400 |400F07FF

ACPI full duplex 3 400F0C00 |400FOFFF 0
ACPI full duplex 4 400F1000 |400F13FF 1
ACPIPM1 5 400F1400 |400F17FF

UART 7 400F1C00 |400F1FFF

Legacy (Fast KB) 1 400F1800 |400F1BFF
Mailbox 9 400F2400 |400F27FF

RTC B 400F2C00 |400F2DFF

Global Configuration 3F 400FFCO00 [400FFFFF

LPC C 400F3000 |400F33FF

GPIO 40081000 |400817FF

JTAG 40080000 |400800FF

PCR 40080100 |40080FFF
Interrupts 4000C000 [400C3FFF

DMA 40002400 |400027FF

16 bit timer 40000C00 |40000C1F 0
16 bit timer 40000C20 |40000C3F 1
16 bit timer 40000C40 |40000C5F 2
16 bit timer 40000C60 |40000C7F 3
32 bit timer 40000C80 |40000C9F 4
32 bit timer 40000CAQ |40000CBF 5
SMB 4000AC00 |4000AFFF 1
SMB 4000B000 |4000B3FF 2
SMB 4000B400 |4000B7FF 3
SMB 40001800 |40001BFF 0
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TABLE 2-1:

BLOCK ADDRESS RANGES (CONTINUED)

Logical Base End of
Device | Address Range

Feature No. (LDN)| (Hex) (Hex) Instance
64 Byte VBAT RAM 4000A800 [4000ABFF

VBAT Registers 4000A400 |4000A7FF

RPM FAN 4000A000 |4000A3FF
KeyScan 40009C00 |40009FFF
Hibernation Timer 40009800 |40009BFF

GP-SPI 40009400 |4000947F 0
GP-SPI 40009480 |400094FF 1
PS/2 40009000 (4000903F 0
PS/2 40009040 [4000907F 1
PS/2 40009080 (400090BF 2
PS/2 400090C0O [400090FF 3
ADC 40007C00 |40007C7F

PWM 40005800 [4000580F 0
PWM 40005810 [4000581F 1
PWM 40005820 [4000582F 2
PWM 40005830 [4000583F 3
TACH 40006000 |4000600F 0
TACH 40006010 |4000601F 1
WDT 40000400 [400007FF

TFDP 40008C00 [40008FFF
BC-Link 4000BC00 |4000BFFF

PECI 40006400 [400067FF

B/B LED 4000B800 |4000B8FF 0
B/B LED 4000B900 [4000B9FF 1
B/B LED 4000BA00 [(4000BAFF 2
B/B LED 4000BB00 (4000BBFF 3
EC_REG_BANK 4000FC00 |4000FC1B

Data Space SRAM 00118000 (0011FFFF

Code Space SRAM 00100000 (00117FFF

ROM 00000000 [O0007FFF
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3.0 POWER, CLOCKS, AND RESETS

3.1 Introduction

The Power, Clocks, and Resets (PCR) chapter identifies all the power supplies, clock sources, and reset inputs to the
chip and defines all the derived power, clock, and reset signals. In addition, this section identifies Power, Clock, and
Reset events that may be used to generate an interrupt event, as well as, the Chip Power Management Features.

3.2 References

No references have been cited for this chapter.

3.3 Interrupts

The Power, Clocks, and Resets logic generates no events

34 Power

3.4.1 POWER SOURCES

Table 3-1 lists the power supplies from which the MEC1322 draws current. These current values are defined in Section
37.4, "Power Consumption," on page 395.

TABLE 3-1: POWER SOURCE DEFINITIONS

Power Well Nominal Description Source
Voltage
VCCA1 3.3V Main Battery Pack Supply Power Well. | Pin Interface
This is the “Always-on” supply.
VBAT 3.0V System Battery Back-up Power Well. | Pin Interface
(VCCO0) This is the “coin-cell” battery.
(Note 3-1)
| Note:  The Minimum rise/fall time requirement on VCC1 is 200us. I
| Note:  The Minimum rise time requirement on VBAT is 100us. I
Note 3-1 Note on Battery Replacement: Microchip recommends removing all power sources to the device

defined in Table 3-1, "Power Source Definitions" and all external voltage references defined in
Table 3-2, "Voltage Reference Definitions" before removing and replacing the battery. In addition,
upon removing the battery, ground the battery pin before replacing the battery.

APPLICATION NOTE: Battery Circuit Requirement:
* VCCO must always be present if VCC1 is present.
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The following circuit is recommended to fulfill this requirement:

FIGURE 3-1: RECOMMENDED BATTERY CIRCUIT
3.3V nom,
ToECas g from AC Source

Ve or Battery Pack

(Schottky Diode)

“RTC” Rail (PCH, System)

\ 4

VCCo V)
to EC 3.3V max with Possible + 3.0V nom
VCC1 = 0\(, (Schottky Current Limiter _— éoin Cell
3.6V max with Diode) (1K typ.) T
VCC1 = VBAT

3.4.2 VOLTAGE REFERENCES
Table 3-2 lists the External Voltage References to which the MEC1322 provides high impedance interfaces.

TABLE 3-2: VOLTAGE REFERENCE DEFINITIONS

Nominal Input Nominal
Power Well P Scaling Ratio Monitored Description Source
Voltage
Voltage
VREF_PECI Variable n/a Variable Processor Voltage Pin Interface
(Note 3-2) External Voltage Reference
Used to scale Processor
Interface signals

Note 3-2 The VREF_PECI does not have a power good signal associated with it. See VREF Buffer type
definition in Table 37-4, “DC Electrical Characteristics,” on page 391.

3.4.3 POWER GOOD SIGNALS

The power good timing and thresholds are defined in the Section 38.1, "Voltage Thresholds and Power Good Timing,"
on page 397.

TABLE 3-3: POWER GOOD SIGNAL DEFINITIONS

Power Good
Signal

Description Source

VCC1GD VCC1GD is an internal power good signal used |VCC1GD is asserted following a delay after the
to indicate when the VCC1 rail is on and stable. | VCC1 power well exceeds its preset voltage
threshold. VCC1GD is de-asserted

as soon as this voltage drops below this thresh-

old.
PWRGD PWRGD is used to indicate when the main VCC_PWRGD Input pin
power rail voltage is on and stable.
© 2014 - 2015 Microchip Technology Inc. DS00001719D-page 49
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3.4.4 SYSTEM POWER SEQUENCING

The following table defines the behavior of the Power Sources in each of the defined ACPI power states.

TABLE 3-4: TYPICAL POWER SUPPLIES VS. ACPI POWER STATES
ACPI Power State
Supply ..
Name (Fffl’_l_ s1 s3 s4 S5 G3 Description
ON) (POS) (STR) (STD) (Soft Off) | (MECH Off)
VCCA1 ON ON ON ON ON OFF MEC1322 “Always-on”
Supply. (Note 3-3)
VBAT (VCCO) ON ON ON ON ON ON MEC1322 Battery Back-up
(Note 3-4) | (Note 3-4) | (Note 3-4) | Supply
Note 3-3 VCC1 power supply is always on while the battery pack or ac power is applied to the system.
Note 3-4 This device requires that the VBAT power is on when the VCC1 power supply is on. External circuitry,
a diode isolation circuit, is implemented on the motherboard to extend the battery life. This external
circuitry ensures the VBAT pin will derive power from the VCC1 power well when it is on. Therefore,
the VBAT supply will never appear to be off when the VCCA1 rail is on. See APPLICATION NOTE: on
page 48.
3.5 Clocks

The following section defines the MEC1322 clocks that are generated or referenced.

TABLE 3-5: CLOCK DEFINITIONS
Clock Name Frequency Description Source
SUSCLK 32.768 KHz |32.768 kHz Suspend Well Clock Pin Interface (XTALZ2)
Source is a single-ended input that is
an accurate 32.768KHz clock.
(Note 3-5)
32.768 kHz Crystal 32.768 KHz | A 32.768 KHz parallel resonant crys- | Pin Interface (XTAL1 and XTAL2)
Oscillator tal connected between the XTAL1
and XTAL2 pins.
48 MHz Ring 48MHz The 48 MHz Ring Oscillator is a high- | Enabled by VCC1 Power (Note 3-6).
Oscillator accuracy, low power, low start-up May be stopped by Chip Power Man-
latency 48 MHz Ring Oscillator. agement Features.
24MHz_Clk 24 MHz Derived clock for UART 48 MHz Ring Oscillator
16MHz_Clk 16MHz Derived clock for SMBus Controller |48 MHz Ring Oscillator
1.8432MHz_ClIk 1.843 MHz | Derived clock for UART 48 MHz Ring Oscillator
100kHz_Clk 100 kHz Derived for several blocks in the EC |48 MHz Ring Oscillator
Subsystem, including, but not limited
to, PWM, TACH.
32KHz_ClIk 32.768 KHz | Internal 32kHz clock domain Pin Interface:
XTAL2: 32KHz Crystal input/ single-
ended clock source input pin.
XTAL1: 32KHz Crystal output
The XOSEL bit configures the source
of this clock domain as either a sin-
gle-ended 32.768 KHz clock input
(SUSCLK) or the 32.768 kHz Crystal
Oscillator (Note 3-7). If neither of
these is available, this clock domain
is derived from the 48 MHz Ring
Oscillator.
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Note 3-5 The chipset will not produce a valid 32KHz clock until about 5 ms (PCH) or 110 ms (ICH) after the
deassertion of RSMRST#. See chipset specification for the actual timing.

Note 3-6 The 48 MHz Ring Oscillator is reset by VCC1GD.

Note 3-7 The Clock Enable Register contains the XOSEL bit and the 32K_EN bit (see Section 4.7.2, "Clock
Enable Register," on page 73). The 32.768 KHz Oscillator provides a stable timebase for the 48 MHz
Ring Oscillator as well as the clock source for the 32KHz Clock Domain. After VBAT POR there is a
500ms max time for the 48 MHz Ring Oscillator to become accurate.

3.5.1 32KHZ CLOCK SWITCHING

The 32kHz clock switching logic switches the clock source of the 32kHz clock domain to be either the single-ended
32.768 KHz clock input or the 32.768 kHz Crystal Oscillator. If neither of these is available, this clock domain is derived
from the 48 MHz Ring Oscillator.

Following a VBAT_POR, the XOSEL bit and the 32K_EN bit in the Clock Enable Register are programmed to configure
the source of this clock domain.

If the single-ended 32.768 KHz clock input is configured as the source of the 32kHz clock domain, then following a
VCC1_RESET, the time for this clock domain to become accurate at 32.768kHz after the SUSCLK input goes active is
100us (max).

If the 32.768 kHz Crystal Oscillator is configured as the source of the 32kHz clock domain, then following a VCC1_RE-
SET, there is 100us (max) delay time for this clock domain to become accurate at 32.768kHz.

3.5.2 CLOCK DOMAINS VS. ACPI POWER STATES

Table 3-6, "Typical MEC1322 Clocks vs. ACPI Power States" shows the relationship between ACPI power states and
MEC1322 clock domains:

TABLE 3-6: TYPICAL MEC1322 CLOCKS VS. ACPI POWER STATES
ACPI Power State

Clock .
S0 S5 G3 Description
Name S1 S3 S4 (Soft | (MECH

(FULL

ON) (POS) (STR) (STD) Off) Off)
SUSCLK ON ON ON ON ON OFF | This clock is the system
suspend clock source.
(Note 3-5).

32.768 kHz Crystal ON ON ON ON ON ON This clock is generated
Oscillator from a 32.768 KHz paral-
lel resonant crystal con-
nected between the
XTAL1 and XTALZ2 pins.

32KHz_Clk ON ON ON ON ON ON/ OFF | This clock domain is gen-
erated from the 32KHz
clock input (SUSCLK)
when available or the
crystal oscillator pins.
Otherwise it is generated
internally from the 48
MHz Ring Oscillator.
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TABLE 3-6:

TYPICAL MEC1322 CLOCKS VS. ACPI POWER STATES (CONTINUED)

Clock
Name

ACPI Power State

S0
(FULL
ON)

S1
(POS)

S3
(STR)

s4
(STD)

S5
(Soft
Off)

G3
(MECH
Off)

Description

tor

48 MHz Ring Oscilla-

ON ON ON ON

ON OFF | This clock is powered by
the MEC1322 suspend
supply (VCC1) but may
start and stop as
described in Section 3.7,
"Chip Power Manage-
ment Features," on

page 54 (see also

Note 3-3).

3.6 Resets

TABLE 3-7:

DEFINITION OF RESET SIGNALS

Reset

Description

Source

VBAT_POR

Internal VBAT Reset signal. This signal is used
to reset VBAT powered registers.

VBAT_POR is a pulse that is asserted at the ris-
ing edge of VCC1GD if the VBAT voltage is
below a nominal 1.25V. VBAT_POR is also
asserted as a level if, while VCC1GD is not
asserted (‘0’), the coin cell is replaced with a
new cell that delivers at least a nominal 1.25V. In
this latter case VBAT_POR is de-asserted when
VCC1GD is asserted. No action is taken if the
coin cell is replaced, or if the VBAT voltage falls
below 1.25 V nominal, while VCC1GD is
asserted.

VCC1_RESET

Internal VCC1 Reset signal. This signal is used
to reset VCC1 powered registers.

VCC1_RESET is asserted when VCC1GD is low
and is deasserted when VCC1GD is high. The
VCC1_RST# pin asserted as input will also
cause a VCC1_RESET. AWDT_RESET event
will also cause a VCC1_RESET assertion.

PCI RESET#

System reset signal connected to the LPC
LRESET# pin.

Pin Interface, LRESET# pin. See Note 3-8.

nSIO_RESET

Performs a reset when VCC is turned off or
when the system host resets the LPC Interface.

nSIO_RESET is a signal that is asserted if
VCC1GD is low, PWRGD is low, or PCI RESET#
is asserted low and may be deasserted when
these three signals are all high. The iRE-
SET_OUT bit controls the deassertion of
nSIO_RESET. See Note 3-8.

A WDT_RESET event will also cause an
nSIO_RESET assertion.
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TABLE 3-7: DEFINITION OF RESET SIGNALS (CONTINUED)
Reset Description Source

WDT_RESET |Internal WDT Reset signal. This signal resets |A WDT_RESET is asserted by a WDT Event.

VCC1 powered registers with the exception of . . L
the WDT Event Count register. Note that the Note: T.h'.s event is |nd|cqted by the WDT
bit in the Power-Fail and Reset Sta-

glitch protect circuits do not activate on a WDT ;
reset. WDT_RESETdoes not reset VBAT tus Register
registers or logic.

EC_PROC_ |Internal reset signal to reset the processor in the | An EC_PROC_ RESET is a stretched version of
RESET EC Subsystem. the VCC1_RESET. This reset asserts at the
same time that VCC1_RESET asserts and is
held asserted for 1ms after the VCC1_RESET
deasserts.
Note 3-8 If the LRESET# pin is assigned to the GPIO function rather than LRESET#, the internal LRESET#
signal is gated low, and therefore the nRESET_OUT function will not operate properly.

3.6.1 INTEGRATED VCC1 POWER ON RESET (VCC1_RST#)

The VCC1_RST# pin is used to control the power up sequence for external devices. The VCC1_RST# timing is shown
in Section 38.1.1, "VCC1_RST# Timing," on page 397.

The following summarizes the operation of the VCC1_RST# signal.

» The VCC1_RST# pin is both a reset input and an output to the system.

* The VCC1_RST# output provides a POR reset during power up transition

* The VCC1_RST# output has Output Pin Glitch Protection

* The VCC1_RST# output stretches an external driven reset by 1ms (typ).

* The VCC1_RST# input detects an externally driven reset and places the MEC1322 into a VCC1 POR state.

The VCC1_RST# is an open drain pin. An external pull-up is required for the VCC1_RST# signal to be high.

Note: The external pull-up on the VCC1_RST# pin must be chosen to meet the timing in Table 38-2,
“WVCC1_RST# Rise Time,” on page 397.

The following sequence illustrates the interaction between the internally and externally driven assertion of VCC1_RST#:

1. The Integrated VCC1 Power On Reset Generator insures VCC1_RST# is driven low during a VCC1 POR from
VCC1 = 1V to 2.4V (typ) without glitches.

2. The VCC1_RST# pin is driven low during the POR transition until VCC1 > 2.4V (typ) and then the VCC1_RST#
pin remains low afterwards for 1ms (typ) delay window. The VCC1_RST# input is not examined during the 1ms
(typ) delay window; therefore, the system input and/or the external pin termination may be modified (i.e. drive it
low, let it float, etc.)

- The VCC1_RST# input is not examined during the POR transition while VCC1 < 2.4V (typ); therefore, the
system input to the VCC1_RST# pin may modify the output termination (i.e. drive it low, let it float, etc.)

3. The VCC1_RST# pin is driven low during the 1ms (typ) delay window. The MEC1322 is in the VCC1_POR state
during this time.

4. After the 1ms (typ) window, the VCC1_RST# pin open drain output from the MEC1322 is not driven/released.
The strap option pins are sampled at this time.

5. The MEC1322 will remain in the VCC1 POR for 2.65us (min) after the VCC1_RST# pin is released The
VCC1_RST# input pin is ignored during this time.

6. The VCC1_RST# pin input is sampled at 2.65us (min) after the VCC1_RST# pin is released.

- If the VCC1_RST# pin is high when sampled, then the EC starts executing.

- If the VCC1_RST# pin is low when sampled, the pin is being driven externally (i.e., the system is forcing a
reset):

- The VCC1_RST# pin is driven low for 1ms (typ), then sampled at 2.65us (min) after the VCC1_RST# pin is
released (see step 3).
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Note 1: The minimum low pulse provided to initiate reset = 20ns.

2: There is no glitch protection or noise filtering (i.e. a vary narrow noise pulse cause a reset).

3.7 Chip Power Management Features

This device is designed to always operate in its lowest power state during normal operation. In addition, this device
offers additional programmable options to put individual logical blocks to sleep as defined in Section 3.7.1, "Block Low
Power Modes," on page 54.

3.7.1 BLOCK LOW POWER MODES

All power related control signals are generated and monitored centrally in the chip’s Power, Clocks, and Resets (PCR)
block. The power manager of the PCR block uses a sleep interface to communicate with all the blocks. The sleep inter-
face consists of three signals:

» sleep_en (request to sleep the block) is generated by the PCR block. A group of sleep_en signals are gener-
ated for every clock segment. Each group consists of a sleep_en signal for every block in that clock segment.

» clk_reqg (request clock on) is generated by every block. They are grouped by blocks on the same clock segment.
The PCR monitors these signals to see when it can gate off clocks.

» reset_en (reset on sleep) bits determine if the block (including registers) will be reset when it enters sleep mode.

A block can always drive clk_req low synchronously, but it MUST drive it high asynchronously since its internal clocks
are gated and it has to assume that the clock input itself is gated. Therefore the block can only drive clk_req high as a
result of a register access or some other input signal.

The following table defines a block’s power management protocol:

Power State sleep_en clk_req Description
Normal operation Low Low Block is idle and NOT requesting clocks. The block gates its
own internal clock.
Normal operation Low High Block is NOT idle and requests clocks.
Request sleep Rising Edge Low Block is IDLE and enters sleep mode immediately. The block

gates its own internal clock. The block cannot request clocks
again until sleep_en goes low.

Request sleep Rising Edge | High then | Block is not IDLE and will stop requesting clocks and enter
Low sleep when it finishes what it is doing. This delay is block
specific, but should be less than 1 ms. The block gates its
own internal clock. After driving clk_req low, the block cannot
request clocks again until sleep_en goes low.

Register Access X High Register access to a block is always available regardless of
sleep_en. Therefore the block ungates its internal clock and
drives clk_req high during the access. The block will regate
its internal clock and drive clk_req low when the access is
done.

A wake event clears all sleep enable bits momentarily, and then returns the sleep enable bits back to their original state.
The block that needs to respond to the wake event will do so. See Section 15.8.1, "WAKE Generation," on page 194.

The Sleep Enable, Clock Required and Reset Enable registers are defined in Section 3.8, "EC-Only Registers," on
page 55.
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3.8 EC-Only Registers
TABLE 3-8: EC-ONLY REGISTER BASE ADDRESS TABLE

Block Instance Instance Host Address Space Base Address (Note 3-9)
Number
PCR 0 EC 32-bit internal 4008_0100h
address space

Note 3-9 The Base Address indicates where the first register can be accessed in a particular address space
for a block instance.

TABLE 3-9: POWER, CLOCKS AND RESET VCC1-POWERED REGISTERS SUMMARY

Offset Register Name
00h Chip Sleep Enable Register (CHIP_SLP_EN)
04h Chip Clock Required Status Registers (CHIP_CLK_REQ_STS)
08h EC Sleep Enable Register (EC_SLP_EN)
0Ch EC Clock Required Status Registers (EC_CLK_REQ_STS)
10h Host Sleep Enable Register (HOST_SLP_EN)
14h Host Clock Required Status Registers (HOST_CLK_REQ)
18h System Sleep Control Register (SYS_SLP_CNTRL)
20h Processor Clock Control Register (PROC_CLK_CNTRL)
24h EC Sleep Enable 2 Register (EC_SLP_EN2)
28h EC Clock Required 2 Status Register (EC_CLK_REQ2_STS)
2Ch Slow Clock Control Register (SLOW_CLK_CNTRL)
30h Oscillator ID Register (CHIP_OSC_ID)
34h PCR chip sub-system power reset status (CHIP_PWR_RST_STS)
38h Chip Reset Enable Register (CHIP_RST_EN)
3Ch Host Reset Enable Register (HOST_RST_EN)
40h EC Reset Enable Register (EC_RST_EN)
44h EC Reset Enable 2 Register (EC_RST_EN2)
48h Power Reset Control (PWR_RST_CTRL) Register
Note:  Allregister addresses are naturally aligned on 32-bit boundaries. Offsets for registers that are smaller than I
32 bits are reserved and must not be used for any other purpose.

3.9 Sleep Enable and Clock Required Registers
The following are the Sleep Enable and Clock Required registers for the MEC1322.

3.9.1 CHIP SLEEP ENABLE REGISTER (CHIP_SLP_EN)

Offset |00h
. o Reset
Bits Description Type Default Event
31:2 | RESERVED RES
1| MCHP Reserved (Note 3-10) R/W Oh VCC1_R
ESET
0| MCHP Reserved (Note 3-10) R/W Oh VCC1_R
ESET
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Note 3-10 MCHP Reserved bits in the sleep_en registers must be written to 1 in order for the chip to be put
into sleep mode.

3.9.2 CHIP CLOCK REQUIRED STATUS REGISTERS (CHIP_CLK_REQ_STS)

Offset |04h
. e Reset
Bits Description Type Default Event
31:2 | RESERVED RES
1| MCHP Reserved R Oh VCC1_R
ESET
0| MCHP Reserved R - VCC1_R
ESET
3.9.3 EC SLEEP ENABLE REGISTER (EC_SLP_EN)
Offset |08h
. Iy Reset
Bits Description Type Default Event
31| TIMER16_1 Sleep Enable R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
See Note 3-11 on page 57.
30| TIMER16_0 Sleep Enable R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
See Note 3-11 on page 57.
29 |EC_REG_BANK Sleep Enable R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
28:23 | RESERVED RES
22 | PWM3 Sleep Enable R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
21 | PWM2 Sleep Enable R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
20 | PWM1 Sleep Enable R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
19:12 | RESERVED RES
11| TACH1 Sleep Enable R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
10| SMBO Sleep Enable R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
9 | WDT Sleep Enable R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
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Offset |08h
. e Reset
Bits Description Type Default Event
8 | PROCESSOR Sleep Enable R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
7 | TFDP Sleep Enable R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
6 | DMA Sleep Enable R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
5| PMC Sleep Enable R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
4| PWMO Sleep Enable R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
3| RESERVED RES
2| TACHO Sleep Enable R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
1| PECI Sleep Enable R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
0| INT Sleep Enable R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.

Note 3-11  The basic timers in this device have an auto-reload mode. When this mode is selected, the block's
clk_req equation is always asserted, which will prevent the device from gating its clock tree and going
to sleep. When the firmware intends to put the device to sleep, none of the timers should be in auto-
reload mode. Alternatively, use the timer's HALT function inside the control register to stop the timer
in auto-reload mode so it can go to sleep.

3.94 EC CLOCK REQUIRED STATUS REGISTERS (EC_CLK_REQ_STS)
Offset |OCh
. . Reset
Bits Description Type Default Event
31| TIMER16_1 Clock Required R Oh VCC1_R
0: block does NOT need clocks. ESET
1: block requires clocks.
30 | TIMER16_0 Clock Required R Oh VCC1_R
0: block does NOT need clocks. ESET
1: block requires clocks.
29 | EC_REG_BANK Clock Required R Oh VCC1_R
0: block does NOT need clocks. ESET
1: block requires clocks.
28:23 | RESERVED RES
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Offset |0Ch
. e Reset
Bits Description Type Default Event
22 | PWM3 Clock Required R Oh VCC1_R
0: block does NOT need clocks. ESET
1: block requires clocks.
21 | PWM2 Clock Required R Oh VCC1_R
0: block does NOT need clocks. ESET
1: block requires clocks.
20 | PWM1 Clock Required R Oh VCC1_R
0: block does NOT need clocks. ESET
1: block requires clocks.
19:12 | RESERVED RES
11 | TACH1 Clock Required R Oh VCC1_R
0: block does NOT need clocks. ESET
1: block requires clocks.
10| SMBO Clock Required R Oh VCC1_R
0: block does NOT need clocks. ESET
1: block requires clocks.
9| WDT Clock Required R Oh VCC1_R
0: block does NOT need clocks. ESET
1: block requires clocks.
8 | PROCESSOR Clock Required R 1h VCC1_R
0: block does NOT need clocks. ESET
1: block requires clocks.
7 | TFDP Clock Required R Oh VCC1_R
0: block does NOT need clocks. ESET
1: block requires clocks.
6 | DMA Clock Required R Oh VCC1_R
0: block does NOT need clocks. ESET
1: block requires clocks.
5| PMC Clock Required R Oh VCC1_R
0: block does NOT need clocks. ESET
1: block requires clocks.
4| PWMO Clock Required R Oh VCC1_R
0: block does NOT need clocks. ESET
1: block requires clocks.
3 | RESERVED RES
2 | TACHO Clock Required R Oh VCC1_R
0: block does NOT need clocks. ESET
1: block requires clocks.
1| PECI Clock Required R Oh VCC1_R
0: block does NOT need clocks. ESET
1: block requires clocks.
0| INT Clock Required R Oh VCC1_R
0: block does NOT need clocks. ESET
1: block requires clocks.
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3.95 HOST SLEEP ENABLE REGISTER (HOST_SLP_EN)
Offset |10h
Bits Description Type Default E::ﬁ:
31:19 | RESERVED RES
18 | RTC Sleep Enable R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
17 | RESERVED RES
16 | 8042EM Sleep Enable R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
15| ACPI PM1 Sleep Enable R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
14| ACPI EC 1 Sleep Enable R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
13| ACPI EC 0 Sleep Enable R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
12| GLBL_CFG R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
11:2 | RESERVED RES
1| UART 0 Sleep Enable R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
0| LPC Sleep Enable R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
3.9.6 HOST CLOCK REQUIRED STATUS REGISTERS (HOST_CLK_ REQ)
Offset |14h
Bits Description Type Default E:::::
31:19 | RESERVED RES
18 | RTC Clock Required R Oh VCC1_R
0: block does NOT need clocks. ESET
1: block requires clocks.
17 | RESERVED RES
16 | 8042EM Clock Required R Oh VCC1_R
0: block does NOT need clocks. ESET
1: block requires clocks.
15| ACPI PM1 Clock Required R Oh VCC1_R
0: block does NOT need clocks. ESET

1: block requires clocks.
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Offset |14h
. e Reset
Bits Description Type Default Event
14| ACPI EC 1 Clock Required R Oh VCC1_R
0: block does NOT need clocks. ESET
1: block requires clocks.
13| ACPI EC 0 Clock Required R Oh VCC1_R
0: block does NOT need clocks. ESET
1: block requires clocks.
12| GLBL_CFG Clock Required R - VCC1_R
0: block does NOT need clocks. ESET
1: block requires clocks.
11:2 | RESERVED RES
1| UART 0 Clock Required R - VCC1_R
0: block does NOT need clocks. ESET
1: block requires clocks.
0| LPC Clock Required R - VCC1_R
0: block does NOT need clocks. ESET
1: block requires clocks.
3.9.7 SYSTEM SLEEP CONTROL REGISTER (SYS_SLP_CNTRL)
Offset |18h
. i Reset
Bits Description Type Default Event
31:3| RESERVED RES
2| Core regulator standby R/W Oh VCC1_R
0: keep regulator fully operational when sleeping. ESET
1: standby the regulator when sleeping. Allows enough power for
chip static operation for memory retention.
1 | Ring oscillator output gate R/W Oh VCC1_R
0: keep ROSC ungated when sleeping. ESET
1: gate the ROSC output when sleeping.
0| Ring oscillator power down R/W Oh VCC1_R
0: keep ROSC operating when sleeping. ESET
1: disable ROSC when sleeping. Clocks will start on wakeup, but
there is a clock lock latency penalty.

The System Sleep States shown in Table 3-10 and determined by the bits in this register, are only entered if all blocks
are sleeping; that is, if the sleep enable bits are set for all blocks and no clocks are required.

DS00001719D-page 60 © 2014 - 2015 Microchip Technology Inc.

Downloaded from: http://www.datasheetcataloa.com/


http://www.datasheetcatalog.com/

MEC1322

TABLE 3-10: SYSTEM SLEEP CONTROL BIT ENCODING
Wake Latency ...
D2 D1 DO (TYP) Description
0 0 0 0 The Core regulator and the Ring Oscillator remain powered and run-
ning during sleep cycles (SYSTEM HEAVY SLEEP 1) (DEFAULT)
0 1 0 0 The Core regulator remains powered and the Ring oscillator is running
but gated during sleep cycles (SYSTEM HEAVY SLEEP 2)
0 X 1 200us The Core regulator remains powered and the Ring oscillator is powered
(Note 3-12) | down during sleep cycles (SYSTEM HEAVY SLEEP 3)
1 X 1 1ms The Core regulator is suspended and the Ring oscillator is powered
down during sleep cycles. (SYSTEM DEEPEST SLEEP)
Note 3-12  This is the latency following a wake event until the 48 MHz Ring Oscillator is locked and clocking the
system.
3.9.8 PROCESSOR CLOCK CONTROL REGISTER (PROC_CLK _CNTRL)
Offset |20h
. e Reset
Bits Description Type Default Event
31:8 | RESERVED RES
7:0 | Processor Clock Divide Value R/W 4h VCC1_R
1: divide 48 MHz Ring Oscillator by 1. ESET
4: divide 48 MHz Ring Oscillator by 4.
16: divide 48 MHz Ring Oscillator by 16.
48: divide 48 MHz Ring Oscillator by 48.
No other values are supported.
3.9.9 EC SLEEP ENABLE 2 REGISTER (EC_SLP_EN2)
Offset |24h
. i Reset
Bits Description Type Default Event
31:29 | RESERVED RES
28 | MCHP Reserved (Note 3-10) R/W Oh VCC1_R
ESET
27 | MCHP Reserved (Note 3-10) R/W Oh VCC1_R
ESET
26 | MCHP Reserved (Note 3-10) R/W Oh VCC1_R
ESET
25| LED3 Sleep Enable R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
24 | TIMER32_1 Sleep Enable R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
See Note 3-11 on page 57.
23 | TIMER32_0 Sleep Enable R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
See Note 3-11 on page 57.
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Offset |24h
. i Reset
Bits Description Type Default Event
22 | TIMER16_3 Sleep Enable R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
See Note 3-11 on page 57.
21| TIMER16_2_Sleep Enable R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
See Note 3-11 on page 57.
20| SPI1 Sleep Enable R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
19| BCM Sleep Enable R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
18 | LED2 Sleep Enable R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
17 | LED1 Sleep Enable R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
16 | LEDO Sleep Enable R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
15| SMB3 Sleep Enable R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
14| SMB2 Sleep Enable R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
13 | SMB1 Sleep Enable R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
12| RPM-PWM Sleep Enable R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
11 | KEYSCAN Sleep Enable R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
10 | HTIMER Sleep Enable R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
9| SPIO Sleep Enable R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
8 | PS2_3 Sleep Enable R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
See Note 3-14.
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Offset |24h
. e Reset
Bits Description Type Default Event
7| PS2_2 Sleep Enable R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
See Note 3-14.
6 | PS2_1 Sleep Enable R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
See Note 3-14.
5|PS2_0 Sleep Enable R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
See Note 3-14.
4| MCHP Reserved (Note 3-10) R/W Oh VCC1_R
ESET
3| ADC Sleep Enable (Note 3-13) R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
2:0 | Reserved R
Note 3-13 The ADC VREF must be powered down in order to get the lowest deep sleep current. The ADC
VREF Power down bit, ADC_VREF_PD_REF is in the EC Subsystem Registers ADC VREF PD on
page 381.
Note 3-14 The PS2 block will only sleep while the PS2 is disabled or in Rx mode with no traffic on the bus.
3.9.10 EC CLOCK REQUIRED 2 STATUS REGISTER (EC_CLK_REQ2_STS)
Offset |28h
. i Reset
Bits Description Type Default Event
31:29 | RESERVED RES
28 | MCHP Reserved R Oh VCC1_R
ESET
27 | MCHP Reserved R Oh VCC1_R
ESET
26 | MCHP Reserved R Oh VCC1_R
ESET
25| LED3 Clock Required R Oh VCC1_R
0: block does NOT need clocks. ESET
1: block requires clocks.
24 | TIMER32_1 Clock Required R Oh VCC1_R
0: block does NOT need clocks. ESET
1: block requires clocks.
23| TIMER32_0 Clock Required R Oh VCC1_R
0: block does NOT need clocks. ESET
1: block requires clocks.
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Offset |28h
. . Reset
Bits Description Type Default Event
22 | TIMER16_3 Clock Required R Oh VCC1_R
0: block does NOT need clocks. ESET
1: block requires clocks.
21| TIMER16_2_Clock Required R Oh VCC1_R
0: block does NOT need clocks. ESET
1: block requires clocks.
20| SPI1 Clock Required R Oh VCC1_R
0: block does NOT need clocks. ESET
1: block requires clocks.
19 | BCM Clock Required R Oh VCC1_R
0: block does NOT need clocks. ESET
1: block requires clocks.
18 | LED2 Clock Required R Oh VCC1_R
0: block does NOT need clocks. ESET
1: block requires clocks.
17 | LED1 Clock Required R Oh VCC1_R
0: block does NOT need clocks. ESET
1: block requires clocks.
16 | LEDO Clock Required R Oh VCC1_R
0: block does NOT need clocks. ESET
1: block requires clocks.
15 | SMB3 Clock Required R Oh VCC1_R
0: block does NOT need clocks. ESET
1: block requires clocks.
14| SMB2 Clock Required R Oh VCC1_R
0: block does NOT need clocks. ESET
1: block requires clocks.
13 | SMB1 Clock Required R Oh VCC1_R
0: block does NOT need clocks. ESET
1: block requires clocks.
12 | RPM-PWM Clock Required R Oh VCC1_R
0: block does NOT need clocks. ESET
1: block requires clocks.
11 | KEYSCAN Clock Required R Oh VCC1_R
0: block does NOT need clocks. ESET
1: block requires clocks.
10 | HTIMER Clock Required R Oh VCC1_R
0: block does NOT need clocks. ESET
1: block requires clocks.
9| SPI0 Clock Required R Oh VCC1_R
0: block does NOT need clocks. ESET
1: block requires clocks.
8| PS2_3 Clock Required R Oh VCC1_R
0: block does NOT need clocks. ESET
1: block requires clocks.
7| PS2_2 Clock Required R Oh VCC1_R
0: block does NOT need clocks. ESET
1: block requires clocks.
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Offset |28h
. . Reset
Bits Description Type Default Event
6 | PS2_1 Clock Required R Oh VCC1_R
0: block does NOT need clocks. ESET
1: block requires clocks.
5|PS2_0 Clock Required R Oh VCC1_R
0: block does NOT need clocks. ESET
1: block requires clocks.
4 | MCHP Reserved R Oh VCC1_R
ESET
3| ADC Clock Required R Oh VCC1_R
0: block does NOT need clocks. ESET
1: block requires clocks.
2:0 | RESERVED RES
3.9.11 SLOW CLOCK CONTROL REGISTER (SLOW_CLK_CNTRL)
Offset |2Ch
. . Reset
Bits Description Type Default Event
31:10 | RESERVED RES
9:0 | Slow Clock (100 kHz) Divide Value R/W 1EOh VCC1_R
Configures the 100kHz_Clk. ESET
0: Clock off
n: divide by n.
Note:  The default setting is for 100 kHz.
3.9.12 OSCILLATOR ID REGISTER (CHIP_OSC_ID)
Offset |30h
. i Reset
Bits Description Type Default Event
31:9| RESERVED RES
8|0OSC_LOCK R Oh VCC1_R
Oscillator Lock Status ESET
7:0 | MCHP Reserved R N/A VCC1_R
ESET
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3.9.13

PCR CHIP SUB-SYSTEM POWER RESET STATUS (CHIP_PWR_RST_STS)

Offset

34h

Bits

Description

Type

Default

Reset
Event

31:12

RESERVED

RES

11

PCICLK_ACTIVE

This bit monitors the state of the PCI clock input. This status bit
detects edges on the clock input but does not validate the frequency.
0: The 33MHz PCI clock input is not present.

1: The 33MHz PCI clock is present.

VCC1 R
ESET

10

32K_ACTIVE

This bit monitors the state of the 32K clock input. This status bit
detects edges on the clock input but does not validate the frequency.
0: The 32K clock input is not present. The internal 32K clock is
derived from the ring oscillator

1: The 32K clock input is present. The internal 32K clock is derived
from the pin and the ring oscillator is synchronized to the external
32K clock.

VCC1 R
ESET

RESERVED

RES

VCC1 reset status

Indicates the status of VCC1_RESET.
0 = No reset occurred since the last time this bit was cleared.
1 = A reset occurred.

Note:  The bit will not clear if a write 1 is attempted at the same
time that a VCC1_RST_N occurs, this way a reset event

is never missed.

R/WC

1h

VCC1_R
ESET

VBAT reset status

Indicates the status of VBAT_POR.

0 = No reset occurred while VCC1 was off or since the last time this
bit was cleared.

1 = A reset occurred.

Note:  The bit will not clear if a write 1 is attempted at the same
time that a VBAT_RST_N occurs, this way a reset event

is never missed.

R/wWC

VCC1 R
ESET

4 | RESERVED

RES

SIO_Reset Status

Indicates the status of nSIO_RESET.
0 = reset active.
1 = reset not active.

xh

Note 3-
15

VCC Reset Status

Indicates the status of PWRGD.

0 = reset active (PWRGD not asserted).
1 = reset not active (PWRGD asserted).

xh

Note 3-
15

1:0

RESERVED

RES

Note 3-15

This read-only status bit always reflects the current status of the event and is not affected by any

Reset events.
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3.9.14 CHIP RESET ENABLE REGISTER (CHIP_RST_EN)

Offset |38h
. i Reset
Bits Description Type Default Event
31:2| RESERVED RES
1| MCHP Reserved R Oh VCC1_R
ESET
0| MCHP Reserved R/W Oh VCC1_R
ESET
Note: If a block is configured such that it is to be reset when it goes to sleep, then registers within the block may
not be writable when the block is asleep.
3.9.15 HOST RESET ENABLE REGISTER (HOST_RST_EN)
Offset |3Ch
. e Reset
Bits Description Type Default Event
31:19 | RESERVED RES
18 | RTC Reset Enable R/W Oh VCC1_R
0: block will not be reset on sleep. ESET
1: block will be reset on sleep.
17 | RESERVED RES
16 | 8042EM Reset Enable R/W Oh VCC1_R
0: block will not be reset on sleep. ESET
1: block will be reset on sleep.
15| ACPI PM1 Reset Enable R/W Oh VCC1_R
0: block will not be reset on sleep. ESET
1: block will be reset on sleep.
14| ACPI EC 1 Reset Enable R/W Oh VCC1_R
0: block will not be reset on sleep. ESET
1: block will be reset on sleep.
13| ACPI EC 0 Reset Enable R/W Oh VCC1_R
0: block will not be reset on sleep. ESET
1: block will be reset on sleep.
12| GLBL_CFG Reset Enable R/W Oh VCC1_R
0: block will not be reset on sleep. ESET
1: block will be reset on sleep.
11:2 | RESERVED RES
1| UART 0 Reset Enable R/W Oh VCC1_R
0: block will not be reset on sleep. ESET
1: block will be reset on sleep.
0 | LPC Reset Enable R/W Oh VCC1_R
0: block will not be reset on sleep. ESET
1: block will be reset on sleep.
Note: If a block is configured such that it is to be reset when it goes to sleep, then registers within the block may
not be writable when the block is asleep.
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3.9.16 EC RESET ENABLE REGISTER (EC_RST_EN)

Offset |40h
. e Reset
Bits Description Type Default Event
31| TIMER16_1 Reset Enable R/W Oh VCC1_R
0: block will not be reset on sleep. ESET
1: block will be reset on sleep.
30 | TIMER16_0 Reset Enable R/W Oh VCC1_R
0: block will not be reset on sleep. ESET
1: block will be reset on sleep.
29 | EC_REG_BANK Reset Enable R/W Oh VCC1_R
0: block will not be reset on sleep. ESET
1: block will be reset on sleep.
28:23 | RESERVED RES
22 | PWM3 Reset Enable R/W Oh VCC1_R
0: block will not be reset on sleep. ESET
1: block will be reset on sleep.
21| PWM2 Reset Enable R/W Oh VCC1_R
0: block will not be reset on sleep. ESET
1: block will be reset on sleep.
20 | PWM1 Reset Enable R/W Oh VCC1_R
0: block will not be reset on sleep. ESET
1: block will be reset on sleep.
19:12 | RESERVED RES
11| TACH1 Reset Enable R/W Oh VCC1_R
0: block will not be reset on sleep. ESET
1: block will be reset on sleep.
10 | SMBO Reset Enable R/W Oh VCC1_R
0: block will not be reset on sleep. ESET
1: block will be reset on sleep.
9| WDT Reset Enable R/W Oh VCC1_R
0: block will not be reset on sleep. ESET
1: block will be reset on sleep.
8 | PROCESSOR Sleep Enable R/W Oh VCC1_R
0: block will not be reset on sleep. ESET
1: block will be reset on sleep.
7 | TFDP Reset Enable R/W Oh VCC1_R
0: block will not be reset on sleep. ESET
1: block will be reset on sleep.
6 | DMA Reset Enable R/W Oh VCC1_R
0: block will not be reset on sleep. ESET
1: block will be reset on sleep.
5| PMC Reset Enable R/W Oh VCC1_R
0: block will not be reset on sleep. ESET
1: block will be reset on sleep.
4| PWMO Reset Enable R/W Oh VCC1_R
0: block will not be reset on sleep. ESET
1: block will be reset on sleep.
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Offset |40h
. i Reset
Bits Description Type Default Event
3| RESERVED RES
2| TACHO Reset Enable R/W Oh VCC1_R
0: block will not be reset on sleep. ESET
1: block will be reset on sleep.
1| PECI Reset Enable R/W Oh VCC1_R
0: block will not be reset on sleep. ESET
1: block will be reset on sleep.
0| INT Reset Enable R/W Oh VCC1_R
0: block will not be reset on sleep. ESET
1: block will be reset on sleep.
Note: If a block is configured such that it is to be reset when it goes to sleep, then registers within the block may
not be writable when the block is asleep.
3.9.17 EC RESET ENABLE 2 REGISTER (EC_RST_ENZ2)
Offset |44h
. i Reset
Bits Description Type Default Event
31:29 | RESERVED RES
28 | MCHP Reserved R/W Oh VCC1_R
ESET
27 | MCHP Reserved R/W Oh VCC1_R
ESET
26 | MCHP Reserved R/W Oh VCC1_R
ESET
25| LED3 Reset Enable R/W Oh VCC1_R
0: block will not be reset on sleep. ESET
1: block will be reset on sleep.
24 | TIMER32_1 Reset Enable R/W Oh VCC1_R
0: block will not be reset on sleep. ESET
1: block will be reset on sleep.
23| TIMER32_0 Reset Enable R/W Oh VCC1_R
0: block will not be reset on sleep. ESET
1: block will be reset on sleep.
22 | TIMER16_3 Reset Enable R/W Oh VCC1_R
0: block will not be reset on sleep. ESET
1: block will be reset on sleep.
21| TIMER16_2_Reset Enable R/W Oh VCC1_R
0: block will not be reset on sleep. ESET
1: block will be reset on sleep.
20 | SPI1 Reset Enable R/W Oh VCC1_R
0: block will not be reset on sleep. ESET
1: block will be reset on sleep.
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Offset |44h
. i Reset
Bits Description Type Default Event
19| BCM Reset Enable R/W Oh VCC1_R
0: block will not be reset on sleep. ESET
1: block will be reset on sleep.
18 | LED2 Reset Enable R/W Oh VCC1_R
0: block will not be reset on sleep. ESET
1: block will be reset on sleep.
17 | LED1 Reset Enable R/W Oh VCC1_R
0: block will not be reset on sleep. ESET
1: block will be reset on sleep.
16 | LEDO Reset Enable R/W Oh VCC1_R
0: block will not be reset on sleep. ESET
1: block will be reset on sleep.
15| SMB3 Reset Enable R/W Oh VCC1_R
0: block will not be reset on sleep. ESET
1: block will be reset on sleep.
14 | SMB2 Reset Enable R/W Oh VCC1_R
0: block will not be reset on sleep. ESET
1: block will be reset on sleep.
13| SMB1 Reset Enable R/W Oh VCC1_R
0: block will not be reset on sleep. ESET
1: block will be reset on sleep.
12| RPM-PWM Reset Enable R/W Oh VCC1_R
0: block will not be reset on sleep. ESET
1: block will be reset on sleep.
11| KEYSCAN Reset Enable R/W Oh VCC1_R
0: block will not be reset on sleep. ESET
1: block will be reset on sleep.
10 | HTIMER Reset Enable R/W Oh VCC1_R
0: block will not be reset on sleep. ESET
1: block will be reset on sleep.
9| SPI0 Reset Enable R/W Oh VCC1_R
0: block is free to use clocks as necessary. ESET
1: block is commanded to sleep at next available moment.
8| PS2_3 Reset Enable R/W Oh VCC1_R
0: block will not be reset on sleep. ESET
1: block will be reset on sleep.
7| PS2_2 Reset Enable R/W Oh VCC1_R
0: block will not be reset on sleep. ESET
1: block will be reset on sleep.
6 | PS2_1 Reset Enable R/W Oh VCC1_R
0: block will not be reset on sleep. ESET
1: block will be reset on sleep.
5|PS2_0 Reset Enable R/W Oh VCC1_R
0: block will not be reset on sleep. ESET
1: block will be reset on sleep.
4 | MCHP Reserved R/W Oh VCC1_R
ESET
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Offset |44h
. i Reset
Bits Description Type Default Event
3| ADC Reset Enable R/W Oh VCC1_R
0: block will not be reset on sleep. ESET
1: block will be reset on sleep.
2:0 | RESERVED RES
Note: If a block is configured such that it is to be reset when it goes to sleep, then registers within the block may
not be writable when the block is asleep.
3.9.18 POWER RESET CONTROL (PWR_RST_CTRL) REGISTER
Offset |48h
. i Reset
Bits Description Type Default Event
31:1 | RESERVED RES
0|IRESET_OUT R/W 1h VCC1_R
The iRESET_OUT bit is used by firmware to control the internal ESET
nSIO_RESET signal function and the external nRESET_OUT pin.
The external pin nRESET_OUT is always driven by nSIO_RESET.
Firmware can program the state of IRESET_OUT except when the
VCC PWRGD bit is not asserted (‘0’), in which case IRESET_OUT is
‘don’t care’ and nSIO_RESET is asserted (‘0’) (TABLE 3-11:).
The internal nSIO_RESET signal is asserted when iRESET_OUT is
asserted even if the nRESET_OUT pin is configured as an alternate
function.
The iRESET_OUT bit must be cleared to take the Host out of reset.
TABLE 3-11: iRESET_OUT BIT BEHAVIOR
. nSIO_RESET & i
VCC PWRGD iIRESET_OUT nRESET OUT Description
0 X 0 (ASSERTED) |The iRESET_OUT bit does not affect the state of
nSIO_RESET when VCC PWRGD is not asserted.
1 0 (ASSERTED) The iRESET_OUT bit can only be written by firmware
0 1 (NOT when VCC PWRGD is asserted.
ASSERTED)
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4.0 VBAT REGISTER BANK

4.1 Introduction

This chapter defines a bank of registers powered by VBAT.

4.2 Interface

This block is designed to be accessed internally by the EC via the register interface.
4.3 Power, Clocks and Reset

This section defines the Power, Clock, and Reset parameters of the block.

4.3.1 POWER DOMAINS

TABLE 4-1: POWER SOURCES

Name Description

VBAT The VBAT Register Bank are all implemented on this single power
domain.

432 CLOCK INPUTS

This block does not require any special clock inputs. All register accesses are synchronized to the host clock.
43.3 RESETS
TABLE 4-2: RESET SIGNALS

Name Description

VBAT_POR This reset signal, which is an input to this block, resets all the logic and
registers to their initial default state.

4.4 Interrupts
TABLE 4-3: INTERRUPT SIGNALS

Name Description

PFR_Status This interrupt signal from the Power-Fail and Reset Status Register
indicates VBAT RST and WDT events.

4.5 Low Power Modes

The VBAT Register Bank is designed to always operate in the lowest power consumption state.

4.6 Description

The VBAT Register Bank block is a block implemented for aggregating miscellaneous battery-backed registers required
the host and by the Embedded Controller (EC) Subsystem that are not unique to a block implemented in the EC sub-
system.

4.7 EC-Only Registers
TABLE 4-4: EC-ONLY REGISTER BASE ADDRESS TABLE

Block Instance Instance Host Address Space Base Address (Note 4-1)
Number
VBAT_REG_BANK 0 EC 32-bit internal 4000A400h
address space
Note 4-1 The Base Address indicates where the first register can be accessed in a particular address space
for a block instance.
DS00001719D-page 72 © 2014 - 2015 Microchip Technology Inc.

Downloaded from: http://www.datasheetcataloa.com/


http://www.datasheetcatalog.com/

MEC1322

TABLE 4-5: RUNTIME REGISTER SUMMARY
Offset Register Name
00h Power-Fail and Reset Status Register
04h MCHP Reserved
08h Clock Enable Register
471 POWER-FAIL AND RESET STATUS REGISTER
The Power-Fail and Reset Status Register collects and retains the VBAT RST and WDT event status when VCC1 is
unpowered.
Address |00h
. e Reset
Bits Description Type Default Event
7 | VBAT_RST R/WC 1 VBAT_P
The VBAT RST bit is set to ‘1’ by hardware when a VBAT_POR is OR
detected. This is the register default value. To clear VBAT RST EC
firmware must write a ‘1’ to this bit; writing a ‘0’ to VBAT RST has no
affect.
6 | Reserved RES - -
5|WDT R/wWC 0 VBAT_P
The WDT bit is asserted (‘1’) following a Watch-Dog Timer Forced OR
Reset (WDT Event). To clear the WDT bit EC firmware must write a
‘1’ to this bit; writing a ‘0’ to the WDT bit has no affect.
4:1| Reserved RES - -
0| DET32K_IN R X VBAT_P
0 = No clock detected on the XTAL[1:2] pins. OR
1= Clock detected on the XTAL[1:2] pins.
4.7.2 CLOCK ENABLE REGISTER
Address |08h
. e Reset
Bits Description Type Default Event
31:2 | RESERVED RES - -
1|32K_EN R/W Ob VBAT_P
This bit controls the 32.768 KHz Crystal Oscillator as defined in OR
TABLE 4-6:.
0 | XOSEL R/W Ob VBAT_P
This bit controls whether a crystal or single ended clock source is OR

used.

1= the 32.768 KHz Crystal Oscillator is driven by a single-ended
32.768 KHz clock source connected to the XTAL2 pin.

0= the 32.768 KHz Crystal Oscillator requires a 32.768 KHz parallel
resonant crystal connected between the XTAL1 and XTAL2 pins
(default).

APPLICATION NOTE: The XOSEL bit should be correctly configured by firmware before the 32K _EN bit is

assserted.
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TABLE 4-6: 32K_EN BIT

32K_EN 32.768 KHz Crystal Oscillator Description
0 OFF VBAT_POR default.
ON The 32.768 KHz Crystal Oscillator can only be

enabled by firmware (Note 4-2).

Note 4-2 the 48MHz Ring Oscillator must not stop before 40 us min after the 32K_EN bit is asserted.
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5.0 LPCINTERFACE

51 Introduction

The Intel® Low Pin Count (LPC) Interface is the LPC Interface used by the system host to configure the chip and com-
municate with the logical devices implemented in the design through a series of read/write registers. Register access is
accomplished through the LPC transfer cycles defined in Table 5-8, "LPC Cycle Types Supported".

The Logical Devices implemented in the design are identified in Table 5-16, “I/O Base Address Registers,” on page 92.
The Base Address Registers allow any logical device’s runtime registers to be relocated in LPC 1/O space. All chip con-
figuration registers for the device are accessed indirectly through the LPC I/O Configuration Port (see Section 5.8.3,
"Configuration Port," on page 83).

LPC memory cycles may also be used to access the Base Address Registers of certain devices.

5.2 References

* Intel® Low Pin Count (LPC) Interface Specification, v1.1
* PCI Local Bus Specification, Rev. 2.2

» Serial IRQ Specification for PCI Systems Version 6.0.

* PCI Mobile Design Guide Rev 1.0

5.3 Terminology

This table defines specialized terms localized to this feature.

TABLE 5-1: TERMINOLOGY

Term

Definition

System Host

Refers to the external CPU that communicates with this device via the LPC Interface.

Logical Devices

Logical Devices are LPC accessible features that are allocated a Base Address and
range in LPC I/O address space

Runtime Register

Runtime Registers are register that are directly I/O accessible by the System Host via
the LPC interface. These registers are defined in Section 5.10, "Runtime Registers,"
on page 93.

Configuration Registers

Registers that are only accessible in CONFIG_MODE. These registers are defined in
Section 5.9, "LPC Configuration Registers," on page 88.

EC_Only Registers

Registers that are not accessible by the System Host. They are only accessible by an
internal embedded controller. These registers are defined in Section 5.11, "EC-Only
Registers," on page 94.
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5.4 Interface

This block is designed to be accessed externally via the pin interface and internally via a registered host interface.

FIGURE 5-1: BLOCK DIAGRAM OF LPC INTERFACE CONTROLLER WITH CLKRUN#
SUPPORT
LPC Interface
(Logical Device Ch)
e Serial IRQ
Interface to g State Machine < LADO >
Configuration 5 LAD1
i = g -
Registers g LAD2
> -
= LAD3
8 g |
LFRAME#
— g
LRESET#
LPC Config B
Registers - LCLK
Interface to Logical
. . SERIRQ
Device Register LPC Controller < -
CLKRUN#
|
LPC Regis-
ters
(Runtime,
EC-Only)
54.1 SIGNAL DESCRIPTION
TABLE 5-2: SIGNAL DESCRIPTION TABLE
Name Direction Description
LADO Input/Output Bit[0] of the LPC multiplexed command, address, and data
bus.
LAD1 Input/Output Bit[1] of the LPC multiplexed command, address, and data
bus.
LAD2 Input/Output Bit[2] of the LPC multiplexed command, address, and data
bus.
LAD3 Input/Output Bit[3] of the LPC multiplexed command, address, and data
bus.
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TABLE 5-2: SIGNAL DESCRIPTION TABLE (CONTINUED)

Name Direction Description

LFRAME# Input Active low signal indicates start of new cycle and termina-
tion of broken cycle.

LRESET# Input Active low signal used as LPC Interface Reset. Same as
PCI Reset on host.

Note: LRESET# is typically connected to the host
PCI RESET (PCIRST#) signal.

LCLK Input PCI clock input (PCI_CLK)
SERIRQ Input/Output Serial IRQ pin used with the LCLK signal to transfer inter-
rupts to the host.
CLKRUN# Open-Drain Output Clock Control for LCLK

5.4.2 REGISTER INTERFACES

The registers defined for the LPC Interface block are accessible by the various hosts as indicated in Section 5.9, "LPC
Configuration Registers", Section 5.11, "EC-Only Registers"and Section 5.10, "Runtime Registers".
5.5 Power, Clocks and Reset

This section defines the Power, Clock, and Reset parameters of the block.
5.5.1 POWER DOMAINS
TABLE 5-3: POWER SOURCES

Name Description

VCC1 The LPC Interface block and registers are
powered by VCC1.

5.5.2 CLOCK INPUTS

TABLE 5-4: CLOCK INPUTS
Name Description

LCLK This LPC Interface has a single clock input,
called LCLK.

Note: The PCI_CLK input to LCLK can run at 19.2MHz to 33MHz. When the PCI_CLK input frequency is from
19.2MHz (including 24MHz) to 33MHz the Handshake bit in the EC Clock Control Register must be set to
a ‘1’ to capture LPC transactions properly. See Section 5.11.4, "EC Clock Control Register," on page 96.

5.5.3 RESETS
TABLE 5-5: RESET SIGNALS

Name Description

VCC1_RESET Power on Reset to the block. This signal resets all the register and logic
in this block to its default state.

nSIO_RESET This signal is used to indicate when the main power rail in the system is
reset. The LPC interface is operational when main power is present. This
signal is used to reset selected registers as defined in the Register
Interfaces descriptions.

LRESET# The LRESET# signal comes from the LPC pin interface. This signal is
defined in the Intel® Low Pin Count (LPC) Interface Specification, v1.1.

The following table defines the effective reset state that result from the combination of these three reset signals.
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TABLE 5-6: LPC Interface BLOCK RESET STATES
VCC1_RESET LRESET# nSIO_RESET Reset State
(Note 5-2) (Note 5-1, Note 5-4) (Note 5-3)
Asserted X X Resets all registers and logic
Deasserted Asserted X Resets selected registers and logic
Deasserted Asserted Resets selected registers
Deasserted Nothing is in Reset

Note 5-1 The EC can determine the state of the LRESET# input using registers in LPC Bus Monitor Register
on page 95.

Note 5-2 VCC1_RESET is asserted when VCC1 is turned off and is released after VCC1 is turned on. The
VCC1_RESET will be released before the System Host is expected to attempt communication over
the LPC Interface.

Note 5-3 See the individual register descriptions to determine which registers are effected by nSIO_RESET.

Note 5-4 The LPC Interface will be ready to receive a new transaction when LRESET# is deasserted. See the

individual register descriptions to determine which registers are effected by this reset.

In system, the LPC Interface is required to be operational in ACPI Sleep States SO - S2. When the system enters Sleep
States S3 - S5 the LPC interface must tristate its outputs. The following table shows the behavior of LPC output and
input/output signals under reset conditions.

Note:  See Section 5.8.1.3, "LPC Clock Run," on page 80 page 157 for LPC protocol dependent pin state transi-
tions requirements.

TABLE 5-7: LPC INTERFACE SIGNALS BEHAVIOR ON RESET
Pins VCC1_RESET nSIO_RESET LRESET#
Asserted
LAD[3:0] Tri-state Tri-state Tri-State
SERIRQ Tri-state Tri-state Tri-State
CLKRUN# Tri-state Tri-state Tri-State

5.6 Interrupts

This section defines the Interrupt Sources generated from this block.

Source
LPC_INTERNAL_ERR

Description

The LPC_INTERNAL_ERR event is sourced by bit DO of the Host Bus
Error Register.

5.7 Low Power Modes

The LPC Controller may be put into a low power state by the chip’s Power, Clocks, and Reset (PCR) circuitry.

The LPC Block has implemented an EC Clock Control Register to determine how the internal clocks are effected by the
supported low power modes. See Section 5.11.4, "EC Clock Control Register," on page 96 for a description of these
options.

5.8 Description

This LPC Controller is compliant with the Intel® Low Pin Count (LPC) Interface Specification, v1.1. Section 5.8.1, "LPC
Controller Description” further clarifies which LPC Interface features have been implemented and qualifies any system
specific requirements.
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The LPC Controller claims only LPC transactions targeted for one of its peripherals. Section 5.8.2, on page 81,
describes the mechanism for Claiming and Forwarding Transactions for Supported LPC Cycles. LPC transactions may
be used to configure the chip and to access registers during operation. The mechanism to configure the chip is
described in Section 5.8.3, "Configuration Port," on page 83.

LPC memory cycles may also be used to access the Base Address Registers of certain devices.

Once configured, the LPC peripherals implemented as logical devices on chip may use the SERIRQ to notify the host
of an event. See Section 5.8.4, "Serial IRQs," on page 84.

5.8.1 LPC CONTROLLER DESCRIPTION

The following sections qualify the LPC features implemented according to the LPC Specification.

5.8.1.1 Cycle Types Supported
The following cycle types are supported by the LPC Interface Controller. All other cycles that it does not support are

ignored.
TABLE 5-8: LPC CYCLE TYPES SUPPORTED
Cycle Type Transfer Size
I/O Read 1 byte
110 Write 1 byte
Memory Read 1 byte
Memory Write 1 byte

When the LPC Controller detects a transaction targeted for this device it claims and forwards that transaction as defined
in Section 5.8.2, "Claiming and Forwarding Transactions for Supported LPC Cycles," on page 81.
LPC I/O CYCLES

The system host may use LPC I/O cycles to read/write the I/O mapped configuration and runtime registers implemented
in this device. See the Intel® Low Pin Count (LPC) Interface Specification, v1.1, Section 5.2 for definition of LPC I/O
Cycles.

LPC MEMORY CYCLES

The system host may use LPC memory cycles to access memory mapped registers implemented in this device. See
the Intel® Low Pin Count (LPC) Interface Specification, v1.1, Section 5.1 for definition of LPC Memory Cycles.
5.8.1.2 LADI[3:0] Fields

The LAD[3:0] signals support multiple fields for each protocol as defined in section 4.2.1 LAD[3:0] of the Intel® Low Pin
Count (LPC) Interface Specification, v1.1. The following sections further qualify the fields supported.

WAIT SYNCS ON LPC

LPC transactions that access registers located on the device require a minimum of two wait SYNCs on the LPC bus.
The number of SYNCs may be larger if the internal bus is in use by the embedded controller, of if the data referenced
by the host is not present in a register. The device always uses Long Wait SYNCs, rather than Short Wait SYNCs, when
responding to an LPC bus request.

Note: All LPC transactions are synchronized to the LCLK and will complete with a maximum of 8 wait states,
unless otherwise noted.

ERROR SYNCS ON LPC
The device does not issue ERROR SYNC cycles.
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5.8.1.3 LPC Clock Run

USING CLKRUN#

CLKRUN# is used to indicate the status of LCLK as well as to request that a stopped clock be started. See FIGURE
5-2: CLKRUN# System Implementation Example on page 81, an example of a typical system implementation using
CLKRUN#.

LCLK Run Support can be enabled and disabled via SIRQ_MODE as shown in Table 5-9, "LPC Controller CLKRUN#
Function". When the SIRQ_MODE is ‘0,” Serial IRQs are disabled, the CLKRUN# pin is disabled, and the affects of Inter-
rupt requests on CLKRUN# are ignored. When the SIRQ_MODE is ‘1,” Serial IRQs are enabled, the CLKRUN# pin is
enabled, and the CLKRUN# support related to Interrupts requests as described in the section below is enabled.

The CLKRUN# pin is an open drain output and input. Refer to the PCI Mobile Design Guide Rev 1.0 for a description
of the CLKRUN# function. If CLKRUN# is sampled “high”, LCLK is stopped or stopping. If CLKRUN# is sampled “low”,
LCLK is starting or started (running).

CLKRUN# Support for Serial IRQ Cycle

If a logical device asserts or de-asserts an interrupt and CLKRUN# is sampled “high”, the LPC Controller can request
the restoration of the clock by asserting the CLKRUN# signal asynchronously (Table 5-9). The LPC Controller holds
CLKRUN# low until it detects two rising edges of the clock. After the second clock edge, the controller must disable the
open drain driver (Figure 5-3).

The LPC Controller must not assert CLKRUN# if it is already driven low by the central resource; i.e., the PCI CLOCK
GENERATOR in Figure 5-2. The controller does not assert CLKRUN# under any conditions if the Serial IRQs are dis-
abled.

The LPC Controller must not assert CLKRUN# unless the line has been de-asserted for two successive clocks; i.e.,
before the clock was stopped (Figure 5-3).

The LPC Controller does not assert CLKRUN# if it is already driven low by the central resource; i.e., the PCI CLOCK
GENERATOR. The LPC Controller also does not assert CLKRUN# unless the signal has been de-asserted for two
successive clocks; i.e., before the clock was stopped.

TABLE 5-9: LPC CONTROLLER CLKRUN# FUNCTION

SIRQ_MODE Internal Interrupt .
(Ngt_e 5-5) Or DMA Requezt CLKRUN# Action
0 X X None
1 NO CHANGE X None
CHANGE (Note 5-6) 0 None
1 Assert CLKRUN#
Note 5-5 SIRQ_MODE is defined in Section 5.8.4.1, "Enabling SERIRQ Function," on page 84.
Note 5-6 “Change” means either-edge change on any or all parallel IRQs routed to the Serial IRQ block. The

“change” detection logic must run asynchronously to LCLK and regardless of the Serial IRQ mode;
i.e., “continuous” or “quiet”.
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FIGURE 5-2: CLKRUN# SYSTEM IMPLEMENTATION EXAMPLE
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Note 1: The signal “ANY CHANGE” is the same as “CHANGE/ASSERTION” in Table 5-9.

2: The LPC Controller must continually monitor the state of CLKRUN# to maintain LCLK until an active “any
IRQ change” condition has been transferred to the host in a Serial IRQ cycle or “any DRQ assertion” con-
dition has been transferred to the hostin a DMA cycle. For example, if “any IRQ change or DRQ assertion”
is asserted before CLKRUN# is de-asserted (not shown in Figure 5-3), the controller must assert CLKRUN#
as needed until the Serial IRQ cycle or DMA cycle has completed.

5.8.2 CLAIMING AND FORWARDING TRANSACTIONS FOR SUPPORTED LPC CYCLES

The following sections define how the LPC Controller determines if a cycle is targeted for one of the chip’s logical
devices and how that transaction is then forwarded to that logical device. The following sections include:

» Section 5.8.2.1, "I/O Transactions," on page 81
» Section 5.8.2.2, "Device Memory Transactions," on page 82

5.8.2.1 I/0 Transactions

The system host will generate I/O commands to communicate with I/O peripherals, such as Keyboard Controller, UART,
etc. The LPC Controller claims only 1/O transactions targeted to it and it ignores all others. The following sections
describe how /O transactions are claimed and forwarded to access the Runtime and Configuration registers.
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CLAIMING LPC 1/O TRANSACTIONS

The LPC Controller claims an I/O transaction that is targeted for one of its peripherals (also referred to as logical
devices). A Base Address Register has been implemented for each logical device. See Section 5.9.3, "I/O Base Address
Registers (BARs)," on page 91. If one of the addresses programmed in the Logical Device Base Address Registers
matches an LPC |/O address using the following relationship, the LPC Controller will claim the LPC bus cycle:

(LPC Address & ~BAR.MASK) == (BAR.LPC_Address & ~BAR.MASK) && (BAR.Valid == 1)

Note: The LPC Controller's Base Address register is used to define the Base 1/0 Address of the ConfigurationI
Port.

FORWARDING I/0 TRANSACTIONS

The system host will use I/O transactions to access the Configuration and Runtime registers.

To access the Runtime registers, the host must configure the 1/0 Base Address Registers (BARSs), which are accessible
via the Configuration Port. The Configuration Port, Logical Device Ch, is located at the Base I/O Address programmed
in the BAR Configuration register located at offset 60h.

If the I/O transaction matches the BAR of Logical Device Ch, the transaction will be forwarded to the Configuration Port,
otherwise the transaction will be forwarded to the Runtime Registers of the targeted logical device.

Each Logical Device may have up to 128 Contiguous Runtime Registers. The Runtime Registers are located at a
defined offset from the Logical Device’s base address. The host can directly access these registers with a standard LPC
I/0 command.

The Logical Device number for the matching device is located in the Frame field of the BAR.
When matching LPC 1/O addresses, the LPC Controller ignores address bits that correspond to ‘“1b’ bits in the MASK

field.
For illustration purposes only, lets examine two types of logical devices (these may or may not reside in this design).
Example 1:

The Keyboard Controller (8042 Interface) Base Address Register has 60h in the LPC Address field, the Frame field is
01h, and the MASK field is 04h. Because of the single ‘“1b’ bit in MASK, the BAR will match LPC I/O patterns in the form
‘0000_0000_0110_0x00b’, so both 60h and 64h will be matched and claimed by the LPC Controller.

Example 2:

If a standard 16550 UART was located at LPC I/O address 238h, then the UART Receive buffer would appear at
address 238h and the Line Status register at 23Dh. If the BAR for the UART was set to 0238_8047h, then the UART
will be matched at /0 address 238h.

5.8.2.2 Device Memory Transactions

Alternatively, LPC memory transactions can be used to access certain logical devices. The LPC Controller claims a
memory transaction that is targeted for one of these logical devices. A Device Memory Base Address Register has been
implemented for the logical devices listed in Table 5-17, “Device Memory Base Address Register Default Values,” on
page 93.

On every LPC bus Memory access all Base Address Registers are checked in parallel and if any matches the LPC mem-
ory address the MEC1322 claims the bus cycle. The memory address is claimed as described in 1/0 Transactions
except that the LPC memory cycle address is 32 bits instead of the 16 bit I/O cycle address.

Software should insure that no two BARs map the same LPC memory address. If two BARs do map to the same
address, the BAR_Conflict bit in the Host Bus Error Register is set when an LPC access targeting the BAR Conflict
address. An EC interrupt can be generated.

Each Device Memory BAR is 48 bits wide. The format of each Device Memory BAR is summarized in Device Memory
Base Address Register Format. An LPC memory request is translated by the Device Memory BAR into an 8-bit read or
write transaction on the AHB bus. The 32-bit LPC memory address is translated into a 24-bit AHB address

The Base Address Register Table is itself part of the AHB address space. It resides in the Configuration quadrant of
Logical Device Ch, the LPC Interface.

DS00001719D-page 82 © 2014 - 2015 Microchip Technology Inc.

Downloaded from: http://www.datasheetcataloa.com/


http://www.datasheetcatalog.com/

MEC1322

5.8.3 CONFIGURATION PORT

The LPC Host can access the Chip’s Configuration Registers through the Configuration Port when CONFIG MODE is
enabled. The device defaults to CONFIG MODE being disabled.

Note:  The data read from the Configuration Port Data register is undefined when CONFIG MODE is not enabled. I

The Configuration Port is composed of an INDEX and DATA Register. The INDEX register is used as an address pointer
to an 8-bit configuration register and the DATA register is used to read or write the data value from the indexed config-
uration register. Once CONFIG MODE is enabled, reading the Configuration Port Data register will return the data value
that is in the indexed Configuration Register.

If no value was written to the INDEX register, reading the Data Register in the Configuration Port will return the value in
Configuration Address location 00h (default).

TABLE 5-10: CONFIGURATION PORT

Default I/O Default
Address Type Register Name Relative Address Notes
Value
(Note 5-7)
002Eh Read / Write INDEX Configuration Port’'s Base Address + 0 00h Note 5-7
002Fh Read / Write DATA Configuration Port's Base Address + 1 00h

Note 5-7 The default Base 1/0 Address of the Configuration Port can be relocated by programming the BAR
register for Logical Device Ch (LPC/Configuration Port) at offset 60h. The Relative Address shows
the general case for determining the 1/0 address for each register.

5.8.3.1 Enable CONFIG MODE

The INDEX and DATA registers are effective only when the chip is in CONFIG MODE. CONFIG MODE is enabled when
the Config Entry Key is successfully written to the 1/0 address of the INDEX register of the CONFIG PORT while the
CONFIG MODE is disabled (see Section 5.8.3.2, "Disable CONFIG MODE").

Config Entry Key = < 55h>

5.8.3.2 Disable CONFIG MODE

CONFIG MODE defaults to disabled on a VCC1_RESET, nSIO_RESET, and when LRESET# is asserted. CONFIG
MODE is also disabled when the following Config Exit Key is successfully written to the 1/0 address of the INDEX PORT
of the CONFIG PORT while CONFIG MODE is enabled.

Config Exit Key = < AAh>

5.8.3.3 Configuration Sequence Example
To program the configuration registers, the following sequence must be followed:

1. Enable Configuration State
2. Program the Configuration Registers
3. Disable Configuration State.

The following is an example of a configuration program in Intel 8086 assembly language.

MOV DX, CONFIG_PORT BASE_ ADDRESS
MOV AX,055H; Config Entry Key
ouT DX, AL

; CONFIGURE BASE ADDRESS, |
; LOGICAL DEVICE 8 |

MOV DX, CONFIG PORT BASE ADDRESS

MOV AL, 07H

ouT DX,AL; Point to LD# Config Reg

MOV DX, CONFIG PORT BASE ADDRESS+1
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MOV AL, 08H
OUT DX,AL; Point to Logical Device 8

7

MOV DX, CONFIG_PORT_BASE_ADDRESS

MOV AL, 60H

ouT DX, AL ; Point to BASE ADDRESS REGISTER
MOV DX, CONFIG_PORT_BASE_ADDRESS+1

MOV AL, 02H

ouT DX, AL ; Update BASE ADDRESS REGISTER

MOV DX, CONFIG_PORT_BASE_ADDRESS
MOV AX,OAAH; Config Exit Key
ouT DX,AL.

58.4 SERIAL IRQS

The device supports the serial interrupt scheme, which is adopted by several companies, to transmit interrupt informa-
tion to the system. The serial interrupt scheme adheres to the Serial IRQ Specification for PCI Systems Version 6.0..
5.8.4.1 Enabling SERIRQ Function

Each Serial IRQ channel defaults to disabled. To enable a Serial IRQ channel the host must program the Serial IRQ
Configuration Registers on page 89.

5.8.4.2 TIMING DIAGRAMS for SERIRQ CYCLE

LCLK = LCLK pin

SERIRQ = Serial IRQ pin

Start Frame timing with source sampled a low pulse on IRQ1

FIGURE 5-4: SERIAL INTERRUPTS WAVEFORM “START FRAME”
gL  STARTFRAME IRQO FRAME | IRQ1 FRAME | IRQ2 FRAME
o[ H | R| T s|R|T|s|R|T|Ss|R]|T

ok Uy ey
SERIRQ —| START |

Drive Source ||RQ1| Host Controller | None | IRQ1 | None

H=Host Control SL=Slave Control R=Recovery T=Turn-around S=Sample

Start Frame pulse can be 4-8 clocks wide.
Stop Frame Timing with Host using 17 SERIRQ sampling period
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FIGURE 5-5: SERIAL INTERRUPT WAVEFORM “STOP FRAME”
IRQ14 IRQ15 IOCHCK(#
FRAME FRAME FRAME STOP FRAME NEXT CYCLE

s|RI T|s|R|T|s|R|T|[I|] H |R|T
LCLK Ly ygy
SERIRQ L] STOP START

Driver None | IRQ15| None | Host Controller |

H=Host Control R=Recovery T=Turn-around S=Sample I=Idle

Stop pulse is two clocks wide for Quiet mode, three clocks wide for Continuous mode.
There may be none, one, or more Idle states during the Stop Frame.

The next SERIRQ cycle’s Start Frame pulse may or may not start immediately after the turn-around clock of the Stop
Frame.

5.8.4.3 SERIRQ Cycle Control
SERIRQ START FRAME

There are two modes of operation for the SERIRQ Start Frame.

Quiet (Active) Mode

Any device may initiate a Start Frame by driving the SERIRQ low for one clock, while the SERIRQ is Idle. After driving
low for one clock, the SERIRQ must immediately be tri-stated without at any time driving high. A Start Frame may not
be initiated while the SERIRQ is active. The SERIRQ is Idle between Stop and Start Frames. The SERIRQ is active
between Start and Stop Frames. This mode of operation allows the SERIRQ to be Idle when there are no IRQ/Data
transitions which should be most of the time.

Once a Start Frame has been initiated, the host controller will take over driving the SERIRQ low in the next clock and
will continue driving the SERIRQ low for a programmable period of three to seven clocks. This makes a total low pulse
width of four to eight clocks. Finally, the host controller will drive the SERIRQ back high for one clock then tri-state.

Any SERIRQ Device which detects any transition on an IRQ/Data line for which it is responsible must initiate a Start
Frame in order to update the host controller unless the SERIRQ is already in an SERIRQ Cycle and the IRQ/Data tran-
sition can be delivered in that SERIRQ Cycle.

Continuous (ldle) Mode

Only the Host controller can initiate a Start Frame to update IRQ/Data line information. All other SERIRQ agents become
passive and may not initiate a Start Frame. SERIRQ will be driven low for four to eight clocks by host controller. This
mode has two functions. It can be used to stop or idle the SERIRQ or the host controller can operate SERIRQ in a con-
tinuous mode by initiating a Start Frame at the end of every Stop Frame.

An SERIRQ mode transition can only occur during the Stop Frame. Upon reset, SERIRQ bus is defaulted to continuous
mode, therefore only the host controller can initiate the first Start Frame. Slaves must continuously sample the Stop
Frames pulse width to determine the next SERIRQ Cycle’s mode.

SERIRQ DATA FRAME

Once a Start Frame has been initiated, the LPC Controller will watch for the rising edge of the Start Pulse and start count-
ing IRQ/Data Frames from there. Each IRQ/Data Frame is three clocks: Sample phase, Recovery phase, and Turn-
around phase. During the sample phase, the LPC Controller must drive the SERIRQ (SIRQ pin) low, if and only if, its
last detected IRQ/Data value was low. If its detected IRQ/Data value is high, SERIRQ must be left tri-stated. During the
recovery phase, the LPC Controller must drive the SERIRQ high, if and only if, it had driven the SERIRQ low during the
previous sample phase. During the turn-around phase, the controller must tri-state the SERIRQ. The device drives the
SERIRQ line low at the appropriate sample point if its associated IRQ/Data line is low, regardless of which device initi-
ated the start frame.
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The Sample phase for each IRQ/Data follows the low to high transition of the Start Frame pulse by a number of clocks
equal to the IRQ/Data Frame times three, minus one e.g. The IRQ5 Sample clock is the sixth IRQ/Data Frame, then the
sample phase is {(6 x 3) - 1 = 17} the seventeenth clock after the rising edge of the Start Pulse.

TABLE 5-11: SERIRQ SAMPLING PERIODS

SERIRQ Period Signal Sampled # of Clocks Past Start
1 Not Used 2
2 IRQ1 5
3 IRQ2 8
4 IRQ3 11
5 IRQ4 14
6 IRQ5 17
7 IRQ6 20
8 IRQ7 23
9 IRQ8 26
10 IRQ9 29
1 IRQ10 32
12 IRQ11 35
13 IRQ12 38
14 IRQ13 41
15 IRQ14 44
16 IRQ15 47

The SIRQ data frame will now support IRQ2 from a logical device; previously SERIRQ Period 3 was reserved for use
by the System Management Interrupt (LSMI#). When using Period 3 for IRQ2, the user should mask off the SMI via the
ESMI Mask Register. Likewise, when using Period 3 for LSMI#, the user should not configure any logical devices as
using IRQ2.

SERIRQ Period 14 is used to transfer IRQ13. Each Logical devices will have IRQ13 as a choice for their primary inter-
rupt.

STOP CYCLE CONTROL

Once all IRQ/Data Frames have completed, the host controller will terminate SERIRQ activity by initiating a Stop Frame.
Only the host controller can initiate the Stop Frame. A Stop Frame is indicated when the SERIRQ is low for two or three
clocks. If the Stop Frame’s low time is two clocks, then the next SERIRQ cycle’s sampled mode is the Quiet mode; and
any SERIRQ device may initiate a Start Frame in the second clock or more after the rising edge of the Stop Frame’s
pulse. If the Stop Frame’s low time is three clocks, then the next SERIRQ cycle’s sampled mode is the continuous mode,
and only the host controller may initiate a Start Frame in the second clock or more after the rising edge of the Stop
Frame’s pulse.

5.8.4.4 Latency

Latency for IRQ/Data updates over the SERIRQ bus in bridge-less systems with the minimum IRQ/Data Frames of 17
will range up to 96 clocks (3.84uS with a 25 MHz LCLK or 2.88us with a 33 MHz LCLK).

Note: Ifone or more PClto PCI Bridge is added to a system, the latency for IRQ/Data updates from the secondary
or tertiary buses will be a few clocks longer for synchronous buses, and approximately double for asyn-
chronous buses.

5.8.45 EOI/ISR Read Latency

Any serialized IRQ scheme has a potential implementation issue related to IRQ latency. IRQ latency could cause an
EOI or ISR Read to precede an IRQ transition that it should have followed. This could cause a system fault. The host
interrupt controller is responsible for ensuring that these latency issues are mitigated. The recommended solution is to
delay EOIs and ISR Reads to the interrupt controller by the same amount as the SERIRQ Cycle latency in order to
ensure that these events do not occur out of order.
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5.8.4.6 AC/DC Specification Issue

All Serial IRQ agents must drive/sample SERIRQ synchronously related to the rising edge of LCLK. The SERIRQ pin
uses the electrical specification of the PCI bus. Electrical parameters will follow the PCI Local Bus Specification, Rev.
2.2 definition of “sustained tri-state.”

5.8.4.7 Reset and Initialization

The SERIRQ bus uses LRESET# as its reset signal and follows the PCI bus reset mechanism. The SERIRQ pin is tri-
stated by all agents while LRESET# is active. With reset, SERIRQ slaves and bridges are put into the (continuous) Idle
mode. The host controller is responsible for starting the initial SERIRQ cycle to collect system’s IRQ/Data default values.
The system then follows with the Continuous/Quiet mode protocol (Stop Frame pulse width) for subsequent SERIRQ
cycles. It is the host controller’s responsibility to provide the default values to the 8259’s and other system logic before
the first SERIRQ cycle is performed. For SERIRQ system suspend, insertion, or removal application, the host controller
should be programmed into Continuous (IDLE) mode first. This is to ensure the SERIRQ bus is in Idle state before the
system configuration changes.

5.8.4.8 SERIRQ Interrupts

The LPC Controller routes Logical Device interrupts onto SIRQ stream frames IRQ[0:15]. Routing is controlled by the
SIRQ Interrupt Configuration Registers. There is one SIRQ Interrupt Configuration Register for each accessible SIRQ
Frame (IRQ); all 16 registers are listed in Table 5-15, "SIRQ Interrupt Configuration Register Map".

The format for each SIRQ Interrupt Configuration Register is described in Section 5.9.2.1, "SIRQ Configuration Register
Format," on page 90. Each Logical Device can have up to two LPC SERIRQ interrupts. When the device is polled by
the host, each SIRQ frame routes the level of the Logical Device interrupt (selected by the corresponding SIRQ Interrupt
Configuration Register) to the SIRQ stream.

5.8.4.9 SERIRQ Routing

Each SIRQ Interrupt Configuration Register controls a series of multiplexers which route to a single Logical Device inter-
rupt as illustrated in FIGURE 5-6: SIRQ Routing Internal Logical Devices on page 88. The following table defines the
Serial IRQ routing for each logical device implemented in the chip.

TABLE 5-12: LOGICAL DEVICE SIRQ ROUTING
SIRQ Interrupt_ Configuration Logical Device Interrupt Source
Register
SELECT | DEVICE | FRAME (Bloct‘:g;:'ngg‘fiﬁite ” Interrupt Source

0 0 Oh EMI EC-to-Host
1 0 Oh EMI Host Event
0 0 1h 8042 Keyboard Controller KIRQ
1 0 1h 8042 Keyboard Controller MIRQ
0 0 3h ACPI ECO EC_OBF
0 0 4h ACPI EC1 EC_OBF
0 0 5h ACPI PM1 N/A
0 0 6h Legacy Port92/GateA20 N/A
0 0 7h UART 0 UART
0 0 9h Mailbox MBX_Host SIRQ
1 0 9h Mailbox MBX_Host_SMI
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TABLE 5-12: LOGICAL DEVICE SIRQ ROUTING (CONTINUED)

SIRQ Interrupt_ Configuration Logical Device Interrupt Source
Register
Logical Device
SELECT DEVICE FRAME (Block Instance - Note 1:) Interrupt Source
0 0 Bh RTC RTC
0 0 Ch LPC interface EC_IRQ
Note 1: The Block Instance number is only included if there are multiple instantiations of a block. Otherwise, single
block instances do not require this differentiation.
FIGURE 5-6: SIRQ ROUTING INTERNAL LOGICAL DEVICES
LD 00h-IntQJ,
LD 00h- Int
_LD 00h-Int1] ?
?
?
?
?
?
LD 3Fh-Int0 ,
LD 3Fh- Int SERIRQ
_LD 3Fh-Int1] 0 '
I Source
1
[
k3]
2
()
n
SIRQ; Conguration Register[7:0] Frame
— .—
8 7 6 Device
| Note:  Two Logical Devices cannot share a Serial IRQ. I

5.9 LPC Configuration Registers

The configuration registers listed in Table 5-14, "Configuration Register Summary" are for a single instance of the LPC
Interface. The addresses of each register listed in Table 5-14 are defined as a relative offset to the host “Begin Address”

defined in Table 5-13.
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TABLE 5-13: CONFIGURATION REGISTER ADDRESS RANGE TABLE
Instance Begin Address
Instance NAME Number Host Address Space (Note 5-8
LPC Interface 0 LPC Configuration Port INDEX = 00h
0 EC 32-bit internal 400F_3300h
address space

Note 5-8 The Begin Address indicates where the first register can be accessed in a particular address space
for a block instance.
TABLE 5-14: CONFIGURATION REGISTER SUMMARY
Register Name Offset Size Notes
LPC Activate Register 30h 8
SIRQ Configuration Register Format 40h - 4Fh 8
I/O Base Address Registers (BARs) See Table 5-16 32
Device Memory Base Address Registers See Table 5-17 48

5.9.1

LPC ACTIVATE REGISTER

The LPC Activate Register controls the LPC device itself. The Host can shut down the LPC Logical Device by clearing
the Activate bit, but it cannot restart the LPC interface, since once the LPC interface is inactive the Host has no access
to any registers on the device. The Embedded Controller can set or clear the Activate bit at any time.

Offset |30h
. i Reset
Bits Description Type Default Event
7:1 | RESERVED RES - -
0| ACTIVATE R/W Ob VCC1_R
1= Activate ESET

When this bit is 1, the LPC Logical Device is powered and functional.
0= Deactivate

When this bit is 0, the logical device is powered down and inactive.
Except for the LPC Activate Register itself, clocks to the block are
gated and the LPC Logical Device will permit the ring oscillator to be
shut down (see Section 5.11.4, "EC Clock Control Register," on
page 96). LPC bus output pads will be tri-stated.

APPLICATION NOTE: The bit in the LPC Activate Register should not be written ‘0’ to by the Host over LPC.

5.9.2

SERIAL IRQ CONFIGURATION REGISTERS

The LPC Controller implements 16 IRQ channels that may be configured to be asserted by any logical device.

» For a description of the SIRQ Configuration Register format see Table 5-15, “SIRQ Interrupt Configuration Regis-
ter Map,” on page 90.

* For a summary of the SIRQ IRQ Configuration registers implemented see Table 5-16, “I/O Base Address Regis-

ters,” on page 92.

» For a list of the SIRQ sources see Table 5-12, “Logical Device Sirq Routing,” on page 87.
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5.9.2.1 SIRQ Configuration Register Format

Offset | See Table 5-15, “SIRQ Interrupt Configuration Register Map,” on page 90.

source for the interrupt.

trol.

These six bits select the Logical Device for on-chip devices as the

Note:  The LPC Logical Device (Logical Device Number 0Ch)
can be used by the Embedded Controller to generate a
Serial Interrupt Request to the Host under software con-

. Iy Reset
Bits Description Type Default Event
7 | SELECT R/W Note 5-9 | nSIO_R
If this bit is 1, the first interrupt signal from the Logical Device is ESET
selected for the SERIRQ vector. If this bit is 0, the second interrupt
signal from the Logical Device is selected.
Note: The Keyboard Controller is an example of a Logical
Devices that requires a second interrupt signal. Most
Logical Devices require only a single interrupt and ignore
this field as result.
6 | DEVICE R/W Note 5-9 | nSIO_R
This field should always be set to 0 in order to enable a SERIRQ. ESET
5:0 | FRAME R/W Note 5-9 | nSIO_R
ESET

Note 5-9 See Table 5-15, “SIRQ Interrupt Configuration Register Map,” on page 90.

59.2.2 SIRQ Configuration Registers

TABLE 5-15: SIRQ INTERRUPT CONFIGURATION REGISTER MAP

Offset Type Reset Configuration Register Name
40h R/W FFh IRQO
41h R/W FFh IRQ1
42h R/W FFh IRQ2
43h R/W FFh IRQ3
44h R/W FFh IRQ4
45h R/W FFh IRQ5
46h R/W FFh IRQ6
47h R/W FFh IRQ7
48h R/W FFh IRQ8
49h R/W FFh IRQ9
4Ah R/W FFh IRQ10
4Bh R/W FFh IRQ11
4Ch R/W FFh IRQ12
4Dh R/W FFh IRQ13
4Eh R/W FFh IRQ14
4Fh R/W FFh IRQ15
Note: A SERIRQ interrupt is deactivated by setting an entry in the SIRQ Interrupt Configuration Register Map toI
FFh, which is the default reset value.
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5.9.3 I/0 BASE ADDRESS REGISTERS (BARS)

The LPC Controller has implemented a Base Address Register (BAR) for each Logical Device in the LPC Configuration
space.

» For a description of the Base Address Register format see Section 5.9.3.1, "I/O Base Address Register Format,"
on page 91.
» For a description of the BARs per Logical Device see Table 5-16, “I/O Base Address Registers,” on page 92.

On every LPC bus I/O access the unmasked portion of the programmed LPC Host Address in each of the Base Address
Registers are checked in parallel and if any matches the LPC /O address the LPC Controller claims the bus cycle.

Note:  Software should that insure that no two BARs map the same LPC I/O address. If two BARs do map to the
same address, the LPC_INTERNAL_ERR and BAR_CONFLICT status bits are set when an LPC access
is targeting the address with the BAR conflict.

The format of each BAR is summarized in Section 5.9.3.1, "I/O Base Address Register Format," on page 91.

5.9.31 I/0O Base Address Register Format

Each LPC accessible logical device has a programmable Base Address Register. The following table defines the
generic format used for all of these registers. See Table 5-16, "I/O Base Address Registers" for a list of all the Logical
Device Base Address registers implemented.

Offset | See Table 5-16, “I/O Base Address Registers,” on page 92
. i Reset
Bits Description Type Default Event
31:16 | LPC Host Address R/W See Note 5-
These 16 bits are used to match LPC /O addresses (Note 5- | Table 5-16 10
11)
15| VALID R/W See Note 5-
If this bit is 1, the BAR is valid and will participate in LPC matches. If Table 5-16 10
it is O this BAR is ignored
14 | DEVICE (device) R See Note 5-
This bit combined with FRAME constitute the Logical Device Num- Table 5-16 10
ber. DEVICE identifies the physical location of the logical device.
This bit should always be set to 0.

13:8 | FRAME R See Note 5-
These 6 bits are used to specify a logical device frame number Table 5-16 10
within a bus. This field is multiplied by 400h to provide the frame
address within the peripheral bus address. Frame values for frames
corresponding to logical devices that are not present on the device
are invalid.

7:0| MASK R See Note 5-
These 8 bits are used to mask off address bits in the address match Table 5-16 10
between an LPC I/O address and the Host Address field of the
BARSs, as described in Section 5.8.2.1, "I/O Transactions". A block of
up to 256 8-bit registers can be assigned to one base address.

Note 510  Offset 60h is the LPC Base Address register. The LPC Base Address register is only reset on
VCC1_RESET. However, bits[31:16] are reloaded on nSIO_RESET with the value in the LPC BAR
Init Register.

Note 5-11  Bits[31:16] LPC Host Address bit field in the LPC Base Address register at offset 60h must be written
LSB then MSB. This particular register has a shadow that lets the Host come in and write to the lower
byte of the 16-bit address, and the resulting 16-bit LPC Host address field does not update. Writing
to the upper byte triggers a full 16-bit field update.
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5.9.3.2

The following table defines the LPC 1/O BAR of each logical device implemented in the design.

Logical Device 1/0 BAR Description

TABLE 5-16: 1/0 BASE ADDRESS REGISTERS
Base Address Register Bit Field Descriptions
Bits Bits Bits
[D31:D16] | Bit [D15] | Bit [D14] | [D13:D8] [D6:D0]
Default
Logical LPC1/O
Device Host
Offset| Number Logical Devices Reset Default| Address VALID DEVICE FRAME MASK
LPC Interface 002E_0CO01
60h C (Configuration Port) (Note 1) 002E 0 0 C 1
64h 0 EMI O 0000_000F 0000 0 0 0 F
68h 7 UART 0 0000_0707 0000 0 0 7 7
78h 1 8042EM 0060_0104 0060 0 0 1 4
88h 3 ACPI ECO 0062_0304 0062 0 0 3 4
8Ch 4 ACPI EC1 0066_0407 0066 0 0 4 7
90h 5 ACPI PM1 0000_0507 0000 0 0 5 7
94h 6 Legacy Port92/GateA20 | 0092_0600 0092 0 0 6 0
98h 9 Mailbox 0000_0901 0000 0 0 9 1
9Ch B RTC 0000_OB3F 0000 0 0 B 3F

Note 1: The default Base I/O Address of the Configuration Port can be relocated by programming the BAR register for
Logical Device Ch (LPC/Configuration Port) at offset 60h.

Note 2: The FRAME and MASK fields for these Legacy devices are not used to determine which LPC I/O addresses to
claim. The address range match is maintained within the blocks themselves.

594 DEVICE MEMORY BASE ADDRESS REGISTERS

Some Logical Devices have a Memory Base Address Register. These Device Memory BARs are located in blocks of
Configuration Registers in Logical Device 0Ch, in the AHB address range 400F_33COh through 400F_33FFh. The fol-
lowing table defines the generic format used for all of these registers.

Each Device Memory BAR is 48 bits wide. The format of each Device Memory BAR is summarized in Device Memory
Base Address Register Format. An LPC memory request is translated by the Device Memory BAR into an 8-bit read or
write transaction on the AHB bus. The 32-bit LPC memory address is translated into a 24-bit AHB address

5.941 Device Memory Base Address Register Format
Offset See Table 5-17, "Device Memory Base Address Register Default Values"
. N Reset
Bits Description Type Default Event
47:16 | HOST_ADDRESS[31:0] R/W See nSIO_R
These 32 bits are used to match LPC memory addresses. Table 5-17 | ESET
15 | VALID R/W See nSIO_R
If this bit is 1, the BAR is valid and will participate in LPC matches. If Table 5-17 | ESET
it is 0 this BAR is ignored.
14 | RESERVED RES - -
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Offset See Table 5-17, "Device Memory Base Address Register Default Values"
. . Reset
Bits Description Type Default Event
13:8 | FRAME Note 5- See nSIO_R

These 6 bits are used to specify a logical device frame number within 12 Table 5-17 | ESET
a bus. This field is multiplied by 400h to provide the frame address
within the peripheral bus address. In the MEC1322 Frame values for
frames corresponding to logical devices that are not present on the
MEC1322 are invalid.

7:0 | MASK Note 5- See nSIO_R
These bits are used to mask off address bits in the address match 12 Table 5-17 | ESET
between an LPC memory address and the Host Address field of the
BARs, as described in the following section.

Note 512 The Mask and Frame fields of all logical devices are read-only except for 3h (ACPI EC Channel 0).

5942 Device Memory Base Address Register Table

Table 5-17 lists the Base Address Registers for logical devices which have LPC memory access in the MEC1322.
LPC Memory cycle access is controlled by LPC Memory Base Address Registers. LPC Memory BAR registers are
located in LDN Ch (LPC Interface) at AHB base address 400F_3300h starting at the offset shown in Table 5-17.

TABLE 5-17: DEVICE MEMORY BASE ADDRESS REGISTER DEFAULT VALUES

L%%‘:;Zitein Log;za*lz::lice Logical Device MemoryVBaﬁlI: Default LPC Memory Address
COh 9h Mailbox 0000_0000_0901h 0000_0000h
Cé6h 3h ACPIECO 0000_0062_0304h 0000_0062h
CCh 4h ACPIEC1 0000_0066_0407h 0000_0066h
D2h Oh EMI 0000_0000_000Fh 0000_0000h

Note 1: The VALID, DEVICE, FRAME and MASK fields are as shown in Table 5-16, "I/O Base Address Registers".

5.10 Runtime Registers

The runtime registers listed in Table 5-19, "Runtime Register Summary" are for a single instance of the LPC Interface.
The addresses of each register listed in Table 5-19 are defined as a relative offset to the host “Begin Address” define in
Table 5-2.

TABLE 5-18: RUNTIME REGISTER ADDRESS RANGE TABLE

INSTANCE ADDRESS
INSTANCE NAME NUMBER HOST SPACE BEGIN ADDRESS
0 LPC LPC 1/O Base 1/0 Address of
LPC Interface Logical Device Ch
+00h

Note 1: The Begin Address indicates where the first register can be accessed in a particular address space for a
block instance.

2: The LPC Runtime registers are only accessible from the LPC interface and are used to implement the LPC
Configuration Port. They are not accessible by any other Host.
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TABLE 5-19: RUNTIME REGISTER SUMMARY

Offset

Register Name

00h

INDEX Register

01h

DATA Register

Note: The LPC Runtime Register space has been used to implement the INDEX and DATA registers in the Con-
figuration Port. In CONFIG_MODE, the Configuration Port is used to access the Configuration Registers.

5.10.1 INDEX REGISTER
Offset |00h
. e Reset
Bits Description Type Default Event
7:0 | INDEX R/W Oh VCC1_R
The INDEX register, which is part of the Configuration Port, is used ESET
as a pointer to a Configuration Register Address.
Note:  For a description of accessing the Configuration Port see
Section 5.8.3, "Configuration Port," on page 83.
5.10.2 DATA REGISTER
Offset [01h
. e Reset
Bits Description Type Default Event
7:0 | DATA R/W Oh VCC1_R
The DATA register, which is part of the Configuration Port, is used to ESET
read or write data to the register currently being selected by the
INDEX Register.
Note:  For a description of accessing the Configuration Port see
Section 5.8.3, "Configuration Port," on page 83

5.11 EC-Only Registers

| Note:

EC-Only registers are not accessible by the LPC interface.

The registers listed in Table 5-21, "EC-Only Register Summary" are for a single instance of the LPC Interface. Their
addresses are defined as a relative offset to the host base address defined in Table 5-20.

The following table defines the fixed host base address for each LPC Interface instance.

TABLE 5-20: EC-ONLY REGISTER ADDRESS RANGE TABLE

INSTANCE ADDRESS
INSTANCE NAME NUMBER HOST SPACE BEGIN ADDRESS
0 EC 32-bit internal 400F_3100h
LPC Interface address space

The Begin Address indicates where the first register can be accessed in a particular address space for a block instance.
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TABLE 5-21: EC-ONLY REGISTER SUMMARY

Offset Register Name
04h LPC Bus Monitor Register
08h Host Bus Error Register
0Ch EC SERIRQ Register
10h EC Clock Control Register
14h MCHP Test Register
18h MCHP Test Register
20h BAR Inhibit Register
24h MCHP Reserved
28h MCHP Reserved
2Ch MCHP Reserved
30h LPC BAR Init Register

Note: = MCHP Reserved registers are read/write registers. Modifying these registers may have unwanted results. I

5.11.1 LPC BUS MONITOR REGISTER

Offset |04h
. i Reset
Bits Description Type Default Event
31:2| RESERVED RES - -
1|LRESET_STATUS R Oh VCC1_R
ESET
This bit reflects the state of the LRESET# input pin. The LRE-
SET_Status is the inverse of the LRESET# pin.
When the LRESET_Status bit is ‘Ob’, the LRESET# input pin is de-
asserted (that is, the pin has the value ‘1b’). When the LRESET_Sta-
tus bit is “1b’, the LRESET# input pin is asserted (that is, the pin has
the value ‘0b’).
0| MCHP Reserved R Oh VCC1_R
ESET
5.11.2 HOST BUS ERROR REGISTER
Offset |08h
. e Reset
Bits Description Type Default Event
31:8 | ErrorAddress[23:16] R Oh VCC1_R
This 24-bit field captures the 24-bit internal address of every LPC ESET
transaction whenever the bit LPC_INTERNAL_ERR in this register
is 0. When LPC_INTERNAL_ERR is 1 this register is not updated
but retains its previous value. When bus errors occur this field saves
the address of the first address that caused an error.
5|DMA_ERR R/WC Oh VCC1_R
This bit is set to 1 whenever EN_INTERNAL_ERR is 1 and an LPC ESET
DMA access causes an internal bus error. Once set, it remains set
until cleared by being written with a 1.
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Offset |08h
. . Reset
Bits Description Type Default Event
4| CONFIG_ERR R/WC Oh VCC1_R
This bit is set to 1 whenever EN_INTERNAL_ERR is 1 and an LPC ESET
Configuration access causes an internal bus error. Once set, it
remains set until cleared by being written with a 1.
3| RUNTIME_ERR R/WC Oh VCC1_R
This bit is set to 1 whenever EN_INTERNAL_ERR is 1 and an LPC ESET
1/0 access causes an internal bus error. This error will only occur if a
BAR is misconfigured. Once set, it remains set until cleared by being
written with a 1.
2| BAR_CONFLICT R/WC Oh VCC1_R
This bit is set to 1 whenever a BAR conflict occurs on an LPC ESET
address. A Bar conflict occurs when more than one BAR matches
the address during of an LPC cycle access. Once this bit is set, it
remains set until cleared by being written with a 1.
1|EN_INTERNAL_ERR R/WC Oh VCC1_R
When this bit is 0, only a BAR conflict, which occurs when two BARs ESET
match the same LPC I/O address, will cause LPC_INTERNAL_ERR
to be set. When this bit is 1, internal bus errors will also cause
LPC_INTERNAL_ERR to be set.
0|LPC_INTERNAL_ERR R/WC Oh VCC1_R
This bit is set whenever a BAR conflict or an internal bus error ESET
occurs as a result of an LPC access. Once set, it remains set until
cleared by being written with a 1. This signal may be used to gener-
ate interrupts. See Section 5.6, "Interrupts," on page 78.
5.11.3 EC SERIRQ REGISTER
Offset |0Ch
. i Reset
Bits Description Type Default Event
31:1 | RESERVED RES - -
0|EC_IRQ R/W Oh VCC1_R
If the LPC Logical Device is selected as the source for a Serial Inter- ESET
rupt Request by an Interrupt Configuration register (see Section
5.8.4.8, "SERIRQ Interrupts," on page 87), this bit is used as the
interrupt source.
5114 EC CLOCK CONTROL REGISTER
Offset |10h
. i Reset
Bits Description Type Default Event
31:3| RESERVED RES - -
2 | Handshake RES 1h VCC1_
This bit controls throughput of LPC transactions. RESET
When this bit is a ‘0’ the part supports a 33MHz PCI Clock. When
this bit is a ‘1’ the part supports a PCI Clock from 19.2MHz (includ-
ing 24MHz) to 33MHz.
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Offset |10h
. e Reset
Bits Description Type Default Event
1:0 | Clock_Control R/W Oh VCC1_
RESET
This field controls when the host interface will permit the internal ring
oscillator to be shut down. The choices are as follows:
Oh: Reserved
1h: The host interface will permit the internal clocks to be shut down
if the CLKRUN# signals “CLOCK STOP” and there are no pending
serial interrupt request or DMA requests from devices associated
with the device. The CLKRUN# signals “CLOCK STOP” by
CLKRUN# being high for 5 LPCCLK’s after the raising edge of
CLKRUN#
2h: The host interface will permit the ring oscillator to be shut down
after the completion of every LPC transaction. This mode may cause
an increase in the time to respond to LPC transactions if the ring
oscillator is off when the LPC transaction is detected.
3h: The ring oscillator is not permitted to shut down as long as the
host interface is active. When the ACTIVATE bit in the LPC Activate
Register is 0, the Host Interface will permit the ring oscillator to be
shut down and the Clock_Control Field is ignored. The Clock_Con-
trol Field only effects the Host Interface when the ACTIVATE bit in
the LPC Activate Register is 1.
Although the Host Interface can permit the internal oscillator to shut
down, it cannot turn the oscillator on in response to an LPC transac-
tion that occurs while the oscillator is off. In order to restart the oscil-
lator in order to complete an LPC transaction, EC firmware must
enable a wake interrupt on the LPC LFRAME# input. See the Appli-
cation Note in Section 15.8.1, "WAKE Generation" for details.
5.11.5 MCHP TEST REGISTER
Offset | 14h
. i Reset
Bits Description Type Default Event
31:8| RESERVED RES - -
7:0 | MCHP Reserved R Oh VCC1_R
ESET
5.11.6 MCHP TEST REGISTER
Offset |18h
. e Reset
Bits Description Type Default Event
31:2| RESERVED RES - -
1| MCHP Reserved R/W Oh VCC1_R
ESET
0| MCHP Reserved R/W Oh VCC1_R
ESET
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5.11.7 BAR INHIBIT REGISTER

Offset |20h
. i Reset
Bits Description Type Default Event
31:0 | BAR_Inhibit[31:0] R/W Oh VCC1_R
When bit Di of BAR_Inhibit is 1, the BAR for Logical Device i is dis- ESET
abled and its addresses will not be claimed on the LPC bus, inde-
pendent of the value of the Valid bit in the BAR.The association
between bits in BAR_Inhibit and Logical Devices is illustrated in
Table 5-22, "BAR Inhibit Device Map".
TABLE 5-22: BAR INHIBIT DEVICE MAP
Bar Inhibit Bit Logical Device Number
0 Oh
1 1h
31 31h
5.11.8 LPC BAR INIT REGISTER
Offset |30h
. o Reset
Bits Description Type Default Event
15:0 | BAR _Init R/W 002Eh nSIO_R
This field is loaded into the LPC BAR at offset 60h on nSIO_RESET. ESET
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6.0 CHIP CONFIGURATION

6.1 Introduction

This chapter defines the mechanism to configure the device.

6.2 Terminology

This section documents terms used locally in this chapter. Common terminology that is used in the chip specification is
captured in the Chip-Level Terminology section.

TABLE 6-1: TERMINOLOGY

Term Definition

Global Configuration Registers Registers used to configure the chip that are always accessible via
the Configuration Port

Logical Device Configuration Registers | Registers used to configure a logical device in the chip. These
registers are only accessible via the Configuration Port when
enabled via the Global Configuration registers.

6.3 Interface

This block is designed to be accessed via the Host accessible Configuration Port.

FIGURE 6-1: BLOCK DIAGRAM OF CONFIGURATION PORT

Chip-Level
Global Configuration Registers

Configuration Port

Logical Device Configuration
Registers

4———Y44-yoge——>»<4¢—U42 - yoo—»
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Note:  Each logical device has a bank of Configuration registers that are accessible at offsets 30h to FFh via the
Configuration Port. The Logical Device number programmed in offset 07h determines which bank of con-
figuration registers is currently accessible.

6.3.1 HOST INTERFACE

The registers defined for the Chip Configuration are accessible by the Configuration Port when the device is in CONFIG
MODE. For a description of the Configuration Port and CONFIG MODE see the description of the LPC Interface.

6.4 Power, Clocks and Reset

This section defines the Power, Clock, and Reset input parameters to this block.
6.4.1 POWER DOMAINS

TABLE 6-2: POWER SOURCES

Name Description

VCCA1 The logic and registers implemented in this block reside on this single
power well.

6.4.2 CLOCK INPUTS

This block does not require any special clock inputs.
6.4.3 RESETS
TABLE 6-3: RESET SIGNALS

Name Description

VCC1_RESET Power on Reset to the block. This signal resets all the register and logic
in this block to its default state.

6.5 Interrupts

This block does not generate any interrupts.

6.6 Low Power Modes

This block always automatically adjusts to operate in the lowest power mode.

6.7 Description

The Chip Configuration Registers are divided into two groups: Global Configuration Registers and Logical Device Con-
figuration registers. The following descriptions assume that the LPC interface has already been configured to operate
in CONFIG MODE.

» Global Configuration Registers are always accessible via the LPC Configuration Port.

» The Logical Device Configuration registers are only accessible via the LPC Configuration Port when the corre-
sponding Logical Device Number is loaded in the Logical Device Number register. The Logical Device Number
register is a Global Configuration Register.

There are 48 8-bit Global Configuration Registers (at offsets 00h through 2Fh), plus up to 208 8-bit registers associated
with each Logical Device. The Logical Device is selected with the Logical Device Number Register (Global Configuration
Register 07h).

Sequence to Access Logical Device Configuration Register:

a) Write the number of the Logical Device being accessed in the Logical Device Number Configuration Register by
writing 07h into the INDEX PORT and the Logical Device Number into the DATA PORT.

b) Write the address of the desired logical device configuration register to the INDEX PORT and then write or read
the value of the configuration register through the DATA PORT.
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Note 1: If accessing the Global Configuration Registers, step (a) is not required.

2: Any write to an undefined or reserved Configuration register is terminated normally on the LPC bus without
any modification of state in the MEC1322. Any read to an undefined or reserved Configuration register
returns FFh.

The following sections define the Global Configuration registers and the Logical Configuration registers.

6.7.1 GLOBAL CONTROL/CONFIGURATION REGISTERS

As with all Configuration Registers, the INDEX PORT is used to select a Global Configuration Register in the chip. The
DATA PORT is then used to access the selected register. The INDEX and DATA PORTs are defined in the LPC Interface
description.

The Host can access all the Global Configuration registers at the offsets listed in Table 6-4, "Chip-Level (Global) Con-
trol/Configuration Registers" through the INDEX PORT and the DATA PORT.

The EC can access all the Global Configuration registers at the offsets listed in Table 6-4, "Chip-Level (Global) Con-
trol/Configuration Registers" from the base address shown in Table 6-6, “EC-Only Register Address Table,” on

page 102.
TABLE 6-4: CHIP-LEVEL (GLOBAL) CONTROL/CONFIGURATION REGISTERS
Register Offset Description
Chip (Global) Control Registers

Reserved 00h - 06h Reserved - Writes are ignored, reads return 0.

Logical Device Number 07h A write to this register selects the current logical device. This
allows access to the control and configuration registers for each
logical device.

Note: The Activate command operates only on the
selected logical device.

Reserved 08h - 1Fh Reserved - Writes are ignored, reads return 0.

Device ID 20h A read-only register which provides device identification:
Bits[7:0] = 15h

Device Revision 21h A read-only register which provides device revision information.

Hard Wired
Bits[7:0] = current revision when read

Reserved 24h Reserved — writes are ignored, reads return “0”.

MCHP Reserved 25h - 2Fh MCHP Reserved.

This register locations are reserved for Microchip use. Modify-
ing these locations may cause unwanted results.

6.7.2 LOGICAL DEVICE CONFIGURATION REGISTERS

The Logical Device Configuration registers support motherboard designs in which the resources required by their com-
ponents are known and assigned by the BIOS at POST.

Each logical device may have a set of directly I/O addressable Runtime Registers, Configuration Registers accessible
via the Configuration Port, or DMA registers. The following table lists the register types for each LPC Host-accessible
Logical Device implemented in the design. The Embedded Controller (EC) can access all Configuration Registers and
all Runtime Registers directly.
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TABLE 6-5: HOST LOGICAL DEVICES ON MEC1322

Logical LPC 1/O LPC 1/O
Device Runtime Configuration
Number Logical Devices Access Access

0 EMIO yes no

1 8042EM no yes

3 ACPI ECO yes no

4 ACPI EC1 yes no

5 ACPI PM1 yes no

6 Legacy Port92/GateA20 yes yes

7 UARTO yes yes

9 Mailbox yes no

B RTC yes no

6.8 EC-Only Registers

TABLE 6-6: EC-ONLY REGISTER ADDRESS TABLE

Block Instance Instance Host Address Space Base Address (Note 6-1)
Number
HOST_REGS 0 EC 32-bit internal 400F_FF00h
address space
Note 6-1 The Base Address indicates where the first register can be accessed in a particular address space

for a block instance.
The chip-level (global) registers reside in Logical Device 3Fh at EC addresses 400F_FF0Oh through 400F_FF2Fh.

The EC can access all these registers at the addresses listed in Table 6-4, “Chip-Level (Global) Control/Configuration
Registers,” on page 101.
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7.0 ARM M4F BASED EMBEDDED CONTROLLER

741 Introduction

This chapter contains a description of the ARM M4F Embedded Controller (EC).

The EC is built around an ARM® Cortex®-M4F Processor provided by Arm Ltd. (the “ARM M4F IP”). The ARM Cortex®
M4F is a full-featured 32-bit embedded processor, implementing the ARMv7-M THUMB instruction set and FPU instruc-
tion set in hardware.

The ARM M4F IP is configured as a Von Neumann, Byte-Addressable, Little-Endian architecture. It provides a single
unified 32-bit byte-level address, for a total direct addressing space of 4GByte. It has multiple bus interfaces, but these
express priorities of access to the chip-level resources (Instruction Fetch vs. Data RAM vs. others), and they do not
represent separate addressing spaces.

The ARM M4F IP has configurable options, which are selected as follows.

« Little-Endian byte ordering is selected at all times (hard-wired)

» Bit Banding feature is included for efficient bit-level access.

» Floating-Point Unit (FPU) is included, to implement the Floating-Point instruction set in hardware
» Debug features are included at “Ex+” level, defined as follows:

« DWT Unit provides 4 Data Watchpoint comparators and Execution Monitoring

» FPB Unit provides HW Breakpointing with 6 Instruction and 2 Literal (Read-Only Data) address comparators. The
FPB comparators are also available for Patching: remapping Instruction and Literal Data addresses.

» Trace features are included at “Full” level, defined as follows:

» DWT for reporting breakpoints and watchpoints

» ITM for profiling and to timestamp and output messages from instrumented firmware builds

« ETM for instruction tracing, and for enhanced reporting of Core and DWT events

* The ARM-defined HTM trace feature is not currently included.

* NVIC Interrupt controller with 8 priority levels and up to 240 individually-vectored interrupt inputs.

» A Microchip-defined Interrupt Aggregator function (at chip level) may be used to group multiple interrupts onto sin-
gle NVIC inputs.

* The ARM-defined WIC feature is not currently included.

» Microchip Interrupt Aggregator function (at chip level) is expected to provide Wake control instead.
* The ARM-defined MPU feature is not currently included.

» Memory Protection functionality is not expected to be necessary.

7.2 References

* ARM Limited: Cortex®-M4 Technical Reference Manual, DDI0439C, 29 June 2010

* ARM Limited: ARM®v7-M Architecture Reference Manual, DDI0403D, November 2010

* NOTE: Filename DDI0403D_arm_architecture_v7m_reference_manual_errata_markup_1_0.pdf

+ ARM® Generic Interrupt Controller Architecture version 1.0 Architecture Specification, IHI0048A, September 2008
* ARM Limited: AMBA® Specification (Rev 2.0), IHI0O011A, 13 May 1999

* ARM Limited: AMBA® 3 AHB-Lite Protocol Specification, IHI0033A, 6 June 2006

+ ARM Limited: AMBA® 3 ATB Protocol Specification, IHI0O032A, 19 June 2006

* ARM Limited: Cortex-M™ System Design Kit Technical Reference Manual, DDI0479B, 16 June 2011
* ARM Limited: CoreSight™ v1.0 Architecture Specification, IHI0029B, 24 March 2005

* ARM Limited: CoreSight™ Components Technical Reference Manual, DDI0314H, 10 July 2009

* ARM Limited: ARM® Debug Interface v5 Architecture Specification, IHI0031A, 8 February 2006

* ARM Limited: ARM® Debug Interface v5 Architecture Specification ADIv5.1 Supplement, DSA09-PRDC-008772,
17 August 2009

* ARM Limited: Embedded Trace Macrocell™ (ETMv1.0 to ETMv3.5) Architecture Specification, IHI0014Q, 23 Sep-
tember 2011

* ARM Limited: CoreSight™ ETM™-M4 Technical Reference Manual, DDI0440C, 29 June 2010
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7.3 Terminology

7.3.1 ARM IP TERMS AND ACRONYMS

» Cortex-M4F

* The ARM designation for the specific IP selected for this product: a Cortex M4 processor core containing a hard-
ware Floating Point Unit (FPU).

+ ARMv7
» The identifying name for the general architecture implemented by the Cortex-M family of IP products.

* Note that ARMv7 has no relationship to the older “ARM 7” product line, which is classified as an “ARMv3” archi-
tecture, and is very different.

- FPU

* Floating-Point Unit: a subblock included in the Core for implementing the Floating Point instruction set in hard-
ware.

* NVIC

» Nested Vectored Interrupt Controller subblock. Accepts external interrupt inputs. See documents ARM Limited:
ARM®v7-M Architecture Reference Manual, DDI0403D, November 2010 and ARM® Generic Interrupt Controller
Architecture version 1.0 Architecture Specification, IHI0048A, September 2008.

- FPB

» FLASH Patch Breakpoint subblock. Provides either Remapping (Address substitution) or Breakpointing (Excep-
tion or Halt) for a set of Instruction addresses and Data addresses. See Section 8.3 of ARM Limited: Cortex®-M4
Technical Reference Manual, DDI0439C, 29 June 2010.

* DAP

+ Debug Access Port, a subblock consisting of DP and AP subblocks

« DP

* Any of the ports in the DAP subblock for connection to an off-chip Debugger. A single SWJ-DP option is currently
selected for this function, providing JTAG connectivity.

* SWJ-DP

» Serial Wire / JTAG Debug Port, the DP option selected by Microchip for the DAP.

« AP

+ Any of the ports on the DAP subblock for accessing on-chip resources on behalf of the Debugger, independent of
processor operations. A single AHB-AP option is currently selected for this function.

+ AHB-AP

» AHB Access Port, the AP option selected by Microchip for the DAP.

+ MEM-AP

» A generic term for an AP that connects to a memory-mapped bus on-chip. For this product, this term is synony-
mous with the AHB Access Port, AHB-AP.

+ ROM Table

» A ROM-based data structure in the Debug section that allows an external Debugger and/or a FW monitor to deter-
mine which of the Debug features are present.

« DWT

» Data Watchdog and Trace subblock. This contains comparators and counters used for data watchpoints and Core
activity tracing.

« ETM

+ Embedded Trace Macrocell subblock. Provides enhancements for Trace output reporting, mostly from the DWT
subblock. It adds enhanced instruction tracing, filtering, triggering and timestamping.

« ITM

* Instrumentation Trace Macrocell subblock. Provides a HW Trace interface for “printf’-style reports from instru-
mented firmware builds, with timestamping also provided.

« TPIU

» Trace Port Interface Unit subblock. Multiplexes and buffers Trace reports from the ETM and ITM subblocks.

* TPA

» Trace Port Analyzer: any off-chip device that uses the TPIU output.

+ ATB
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« Interface standard for Trace data to the TPIU from ETM and/or ITM blocks, Defined in AMBA 3. See ARM Limited:
AMBA® 3 ATB Protocol Specification, IHI0032A, 19 June 2006.

* AMBA

* The collective term for bus standards originated by ARM Limited.

+ AMBA 3 defines the IP’s AHB-Lite and ATB bus interfaces.

* AMBA 2 (AMBA Rev. 2.0) defines the EC’s AHB bus interface.

* AHB

» Advanced High-Performance Bus, a system-level on-chip AMBA 2 bus standard. See ARM Limited: AMBA®
Specification (Rev 2.0), IHI0011A, 13 May 1999.

* AHB-Lite

* A Single-Master subset of the AHB bus standard: defined in the AMBA 3 bus standard. See ARM Limited:
AMBA® 3 AHB-Lite Protocol Specification, IHI0033A, 6 June 2006.

« PPB

* Private Peripheral Bus: A specific APB bus with local connectivity within the EC.

+ APB

» Advanced Peripheral Bus, a limited 32-bit-only bus defined in AMBA 2 for I/O register accesses. This term is rele-

vant only to describe the PPB bus internal to the EC core. See ARM Limited: AMBA® Specification (Rev 2.0),
IHIO011A, 13 May 1999.

+ MPU

* Memory Protection Unit. This is an optional subblock that is not currently included.
« HTM

* AHB Trace Macrocell. This is an optional subblock that is not currently included.

« WIC

» Wake-Up Interrupt Controller. This is an optional subblock that is not currently included.

7.3.2 MICROCHIP TERMS AND ACRONYMS

+ PMU

» This Processor Memory Unit is a module that may be present at the chip level containing any memory resources
that are closely-coupled to the MEC1322 EC. It manages accesses from both the EC processor and chip-level bus
masters.

* Interrupt Aggregator

» This is a module that may be present at the chip level, which can combine multiple interrupt sources onto single
interrupt inputs at the EC, causing them to share a vector.

7.4 ARM M4F IP Interfaces

This section defines only the interfaces to the ARM IP itself. For the interfaces of the entire block, see Section 7.5, "Block
External Interfaces," on page 107.

The MEC1322 IP has the following major external interfaces, as shown in FIGURE 7-1: ARM M4F Based Embedded
Controller I/O Block Diagram on page 107:

» |Code AHB-Lite Interface

* DCode AHB-Lite Interface

+ System AHB-Lite Interface

» Debug (JTAG) Interface

» Trace Port Interface

* Interrupt Interface

The EC operates on the model of a single 32-bit addressing space of byte addresses (4Gbytes, Von Neumann archi-
tecture) with Little-Endian byte ordering. On the basis of an internal decoder (part of the Bus Matrix shown in Figure 7-

1), it routes Read/Write/Fetch accesses to one of three external interfaces, or in some cases internally (shown as the
PPB interface).
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The EC executes instructions out of closely-coupled memory via the ICode Interface. Data accesses to closely-coupled
memory are handled via the DCode Interface. The EC accesses the rest of the on-chip address space via the System

AHB-Lite interface. The Debugger program in the host can probe the EC and all EC addressable memory via the JTAG
debug interface.

Aliased addressing spaces are provided at the chip level so that specific bus interfaces can be selected explicitly where

needed. For example, the EC’s Bit Banding feature uses the System AHB-Lite bus to access resources normally
accessed via the DCode or ICode interface.
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7.5 Block External Interfaces
FIGURE 7-1: ARM M4F BASED EMBEDDED CONTROLLER 1/O BLOCK DIAGRAM
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7.6 Power, Clocks and Reset

This section defines the Power, Clock, and Reset parameters of the block.
7.6.1 POWER DOMAINS
TABLE 7-1: POWER SOURCES

Name Description
VCCA1 The ARM M4F Based Embedded Controller is powered by VCCA1.

7.6.2 CLOCK INPUTS

7.6.21 Basic Clocking
The basic clocking comes from a free-running Clock signal provided from the chip level.

TABLE 7-2: CLOCK INPUTS
Name Description

48 MHz Ring Oscillator The EC clock derived from the 48 MHz Ring Oscillator is the clock
source to the ARM M4F Based Embedded Controller. Division of the
clock rate is allowed, according to the Processor Clock Enable.

Note:  The EC clock is controlled from the chip-level Power, Clocks,
and Reset (PCR) circuitry. See Section 3.9.8, "Processor
Clock Control Register (PROC_CLK_CNTRL)," on page 61.

7.6.2.2 System Tick Clocking

The System Tick clocking is controlled by a signal from chip-level logic. It is the 48 MHz Ring Oscillator divided by the
following:

- ((Processor Clock Divide Value)x2)+1.

7.62.3  Debug JTAG Clocking

The Debug JTAG clocking comes from chip-level logic, which may multiplex or gate this clock. See Section 7.9.3,
"Debugger Access Support," on page 111.

7.6.24 Trace Clocking
The Clock for the Trace interface is identical to the 48 MHz Ring Oscillator input.

7.6.3 RESETS

The reset interface from the chip level is given below.

TABLE 7-3: RESET SIGNALS

Name Description

EC PROC_RESET The ARM M4F Based Embedded Controller is reset by EC_PROC_
RESET.

7.7 Interrupts

The ARM M4F Based Embedded Controller is equipped with an Interrupt Interface to respond to interrupts. These inputs
go to the IP’s NVIC block after a small amount of hardware processing to ensure their detection at varying clock rates.
See FIGURE 7-1: ARM M4F Based Embedded Controller 1/0O Block Diagram on page 107.

As shown in Figure 7-1, an Interrupt Aggregator block may exist at the chip level, to allow multiple related interrupts to
be grouped onto the same NVIC input, and so allowing them to be serviced using the same vector. This may allow the
same interrupt handler to be invoked for a group of related interrupt inputs. It may also be used to expand the total num-
ber of interrupt inputs that can be serviced.

Connections to the chip-level system are given in Table 15-3, “Interrupt Event Aggregator Routing Summary,” on
page 195.

The NMI (Non-Maskable Interrupt) connection is tied off and not used.
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7.71 NVIC INTERRUPT INTERFACE

The NVIC interrupt unit can be wired to up to 240 interrupt inputs from the chip level. The interrupts that are actually
connected from the chip level are defined in Table 15-3, “Interrupt Event Aggregator Routing Summary,” on page 195.

All NVIC interrupt inputs can be programmed as either pulse or level triggered. They can also be individually masked,
and individually assigned to their own hardware-managed priority level.

7.7.2 NVIC RELATIONSHIP TO EXCEPTION VECTOR TABLE ENTRIES

The Vector Table consists of 4-byte entries, one per vector. Entry 0 is not a vector, but provides an initial Reset value
for the Main Stack Pointer. Vectors start with the Reset vector, at Entry #1. Entries up through #15 are dedicated for
internal exceptions, and do not involve the NVIC.

NVIC entries in the Vector Table start with Entry #16, so that NVIC Interrupt #0 is at Entry #16, and all NVIC interrupt
numbers are incremented by 16 before accessing the Vector Table.

The number of connections to the NVIC determines the necessary minimum size of the Vector Table, as shown below.
It can extend as far as 256 entries (255 vectors, plus the non-vector entry #0).

A Vector entry is used to load the Program Counter (PC) and the EPSR.T bit. Since the Program Counter only expresses
code addresses in units of two-byte Halfwords, bit[0] of the vector location is used to load the EPSR.T bit instead, select-
ing THUMB mode for exception handling. Bit[0] must be ‘1’ in all vectors, otherwise a UsageFault exception will be
posted (INVSTATE, unimplemented instruction set). If the Reset vector is at fault, the exception posted will be HardFault
instead.

TABLE 7-4: EXCEPTION AND INTERRUPT VECTOR TABLE LAYOUT

Table Entry E:jﬁ‘:’;:_n Exception
Special Entry for Reset Stack Pointer
0 ‘ (none) ‘ Holds Reset Value for the Main Stack Pointer. Not a Vector.
Core Internal Exception Vectors start here
1 1 Reset Vector (PC + EPSR.T bit)
2 2 NMI (Non-Maskable Interrupt) Vector
3 3 HardFault Vector
4 4 MemManage Vector
5 5 BusFault Vector
6 6 UsageFault Vector
7 (none) (Reserved by ARM Ltd.)
8 (none) (Reserved by ARM Ltd.)
9 (none) (Reserved by ARM Ltd.)
10 (none) (Reserved by ARM Ltd.)
11 11 SVCall Vector
12 12 Debug Monitor Vector
13 (none) (Reserved by ARM Ltd.)
14 14 PendSV Vector
15 15 SysTick Vector
NVIC Interrupt Vectors start here

16 16 NVIC Interrupt #0 Vector

n+ 16 n+16 NVIC Interrupt #n Vector
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TABLE 7-4: EXCEPTION AND INTERRUPT VECTOR TABLE LAYOUT (CONTINUED)

Exception .
Table Entry Number Exception
max + 16 max + 16 | NVIC Interrupt #max Vector (Highest-numbered NVIC connection.)
. Table size may (but need not) extend further.
255 255 NVIC Interrupt #239 (Architectural Limit of Exception Table)

7.8 Low Power Modes

The ARM processor low power modes are handled through the Power, Clocks, and Resets registers, not directly through
the ARM core registers. See Section 3.7, "Chip Power Management Features," on page 54.

The ARM processor can enter Sleep or Deep Sleep mode internally. This action will cause an output signal Clock
Required to be turned off, allowing clocks to be stopped from the chip level. However, Clock Required will still be held
active, or set to active, unless all of the following conditions exist:

* No interrupt is pending.

» An input signal Sleep Enable from the chip level is active.

* The Debug JTAG port is inactive (reset or configured not present).

In addition, regardless of the above conditions, a chip-level input signal Force Halt may halt the processor and remove
Clock Required.

7.9 Description

7.91 BUS CONNECTIONS

There are three bus connections used from MEC1322 EC block, which are directly related to the IP bus ports. See FIG-
URE 7-1: ARM M4F Based Embedded Controller I/O Block Diagram on page 107.

For the mapping of addresses at the chip level, see Chapter 2.0, "Block Overview," on page 45.

7.9.11 Closely Coupled Instruction Fetch Bus

As shown in Figure 7-1, the AHB-Lite ICode port from the IP is converted to a more conventional SRAM memory-style
bus and connected to the on-chip memory resources with routing priority appropriate to Instruction Fetches.

7.9.1.2 Closely Coupled Data Bus

As shown in Figure 7-1, the AHB-Lite DCode port from the IP is converted to a more conventional SRAM memory-style
bus and connected to the on-chip memory resources with routing priority appropriate to fast Data Read/Write accesses.

7913 Chip-Level System Bus

As shown in Figure 7-1, the AHB-Lite System port from the IP is converted from AHB-Lite to fully arbitrated multi-master
capability (the AMBA 2 defined AHB bus: see ARM Limited: AMBA® Specification (Rev 2.0), IHI0011A, 13 May 1999).
Using this bus, all addressable on-chip resources are available. The multi-mastering capability supports the Microchip
DMA and EMI features if present, as well as the Bit-Banding feature of the IP itself.

As also shown in Figure 7-1, the Closely-Coupled memory resources are also available through this bus connection
using aliased addresses. This is required in order to allow Bit Banding to be used in these regions, but it also allows
them to be accessed by DMA and other bus masters at the chip level.

APPLICATION NOTE: Registers with properties such as Write-1-to-Clear (W1C), Read-to-Clear and FIFOs need to
be handled with appropriate care when being used with the bit band alias addressing
scheme. Accessing such a register through a bit band alias address will cause the hardware
to perform a read-modify-write, and if a W1C-type bit is set, it will get cleared with such an
access. For example, using a bit band access to the Interrupt Aggregator, including the
Interrupt Enables and Block Interrupt Status to clear an IRQ will clear all active IRQs.
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7.9.2 INSTRUCTION PIPELINING
There are no special considerations except as defined by ARM documentation.

7.9.3 DEBUGGER ACCESS SUPPORT

An external Debugger accesses the chip through a JTAG standard interface. The debugger itself, however, is not an
ARM product, and its capabilities will depend on the third-party product selected for code development and debug.

As shown in FIGURE 7-1: ARM M4F Based Embedded Controller I/0O Block Diagram on page 107, there may be other
resources at the chip level that share the JTAG port pins; for example chip-level Boundary Scan. See Section 1.4.4,
"JTAG Interface," on page 15 for configuring the JTAG pins at the chip level for Debug purposes.

7.9.3.1 Debug and Access Ports (SWJ-DP and AHB-AP Subblocks)

These two subblocks work together to provide access to the chip for the Debugger using the Debug JTAG connection,
as described in Chapter 4 of the ARM Limited: ARM® Debug Interface v5 Architecture Specification, IHI0031A, 8 Feb-
ruary 2006.

794 BREAKPOINT, WATCHPOINT AND TRACE SUPPORT

See ARM Limited: ARM® Debug Interface v5 Architecture Specification, IHI0031A, 8 February 2006 and also ARM Lim-
ited: ARM® Debug Interface v5 Architecture Specification ADIv5.1 Supplement, DSA09-PRDC-008772, 17 August
2009. A summary of functionality follows.

Breakpoint and Watchpoint facilities can be programmed to do one of the following:

« Halt the processor. This means that the external Debugger will detect the event by periodically polling the state of
the EC.

» Transfer control to an internal Debug Monitor firmware routine, by triggering the Debug Monitor exception (see
Table 7-4, “Exception and Interrupt Vector Table Layout,” on page 109).

7.9.41 Instrumentation Support (ITM Subblock)

The Instrumentation Trace Macrocell (ITM) is for profiling software. This uses non-blocking register accesses, with a

fixed low-intrusion overhead, and can be added to a Real-Time Operating System (RTOS), application, or exception

handler. If necessary, product code can retain the register access instructions, avoiding probe effects.

7.9.4.2 HW Breakpoints and ROM Patching (FPB Subblock)

The Flash Patch and Breakpoint (FPB) block. This block can remap sections of ROM, typically Flash memory, to regions
of RAM, and can set breakpoints on code in ROM. This block can be used for debug, and to provide a code or data
patch to an application that requires field updates to a product in ROM.

7.9.4.3 Data Watchpoints and Trace (DWT Subblock)

The Debug Watchpoint and Trace (DWT) block provides watchpoint support, program counter sampling for performance
monitoring, and embedded trace trigger control.

79.4.4 Trace Interface (ETM and TPIU)

The Embedded Trace Macrocell (ETM) provides instruction tracing capability. For details of functionality and usage, see
also ARM Limited: Embedded Trace Macrocell™ (ETMv1.0 to ETMv3.5) Architecture Specification, IHI0014Q, 23 Sep-
tember 2011 and ARM Limited: CoreSight™ ETM™-M4 Technical Reference Manual, DDI0440C, 29 June 2010.

The Trace Port Interface Unit (TPIU) provides the external interface for the ITM, DWT and ETM.

See Section 1.4.16, "Trace Debug Interface," on page 19 for configuring the Trace pins at the chip level for Trace output.

710 ARM Configuration

In order to function correctly, it is necessary to set the ARM Auxiliary Control Register (ACTLR), located at address OxE-
000EQO08, to 0x02. This sets bit[1], DISDEFWBUF, to 1. This must be done as soon as possible after Power On Reset,
or register corruption may occur.
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8.0 RAM AND ROM

SRAM
The 128KBytes SRAM (Code or Data) is allocated as follows:

* 96K Optimized for Code
+ 32K Optimized for Data.

Note:  120KBytes are available for application code as follows: 96K Optimized for Code, 24K Optimized for Data. I

The distinction between “96KB optimized for instructions” and “32KB optimized for data” SRAMs: is as follows:

The MEC1322 has two blocks of SRAM, one of 96KB and one of 32KB. Both can be used for either instructions or
data. As long as the ARM fetches instructions from one SRAM and does loads and stores to the other, code and data
accesses operate in parallel and there are no wait states. If on the same cycle the ARM fetches an instruction and
does a load or a store to the same SRAM, either the code fetch will be delayed by one cycle or the data access will be
delayed by one cycle. The 96KB SRAM is optimized for instructions, in that if the ARM accesses this SRAM for both
instructions and data on the same cycle, the instruction fetch will complete in one cycle and the load/store will be
delayed for one cycle. The 32KB SRAM is optimized for data, in that if the ARM accesses this SRAM for both
instructions and data on the same cycle, the load/store will complete in once cycle and the instruction fetch will be
delayed for one cycle. In both cases, the SRAM arbiter ensures that the arbitration loser will win on subsequent cycles
and thus will not be locked out of the SRAM indefinitely. User applications, therefore, are free to allocate code and data
anywhere in the 128KB SRAM address space, except that there will be an occasional small performance hit if both
code and data are allocated in the same SRAM.

The application loader in the MEC1322 ROM requires the top 8KB of the 32KB SRAM in order to perform its functions.
The user can therefore load a maximum of 120KB into SRAM using the ROM loader. Once the ROM application loader
has completed its operation, the entire 128KB address space can be allocated to whatever functions, code or data, the
user wishes.

The SRAM is located at EC Base address 00100000h in 32-bit internal address space.

Note:  120KB is available for application code in the address range 00100000h to 0011DFFFh I

ROM
The 32KByte Boot ROM is located at EC Base address 00000000h in 32-bit internal address space.

Note:  30KB is available for application code in the address range 00000000h to 000077FFh I

The memory map of the RAM and ROM is represented as follows:
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FIGURE 8-1:
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9.0 EMBEDDED MEMORY INTERFACE (EMI)

9.1 Introduction

The Embedded Memory Interface (EMI) provides a standard run-time mechanism for the system host to communicate
with the Embedded Controller (EC) and other logical components. The Embedded Memory Interface includes 13 byte-
addressable registers in the Host's address space, as well as 22 bytes of registers that are accessible only by the EC.
The Embedded Memory Interface can be used by the Host to access bytes of memory designated by the EC without
requiring any assistance from the EC. The EC may configure these regions of memory as read-only, write-only, or
read/write capable.

9.2 Interface

This block is designed to be accessed externally and internally via a register interface.

FIGURE 9-1: /0 DIAGRAM OF BLOCK

Embedded Memory Interface (EMI)

Host Interface

~af—-

Signal Description

ClOCk lnpUtS M

Resets

Interrupts
-

9.3 Signal Description

There are no external signals associated with this block.

9.4 Host Interface

The registers defined for the Embedded Memory Interface (EMI) are accessible by the System Host and the Embedded
Controller as indicated in Section 9.10, "EC-Only Registers" and Section 9.9, "Runtime Registers".
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9.5 Power, Clocks and Reset

This section defines the Power, Clock, and Reset parameters of the block.
9.5.1 POWER DOMAINS

TABLE 9-1: POWER SOURCES

Name Description

VCCA1 The logic and registers implemented in this block reside on this single
power well.

9.56.2 CLOCK INPUTS

This block has no special clocking requirements. Host register accesses are synchronized to the host bus clock and EC
register accesses are synchronized to the EC bus clock, thereby allowing the transactions to complete in one bus clock.

9.56.3 RESETS
TABLE 9-2: RESET SIGNALS

Name Description

VCC1_RESET This reset signal resets all the logic and register in this block.

9.6 Interrupts

This section defines the Interrupt Sources generated from this block.

TABLE 9-3: SYSTEM INTERRUPTS

Source Description

Host Event This interrupt source for the SIRQ logic is generated when any of the
EC_SWI bits are asserted and the corresponding EC_SWI_EN bits are
asserted as well.

This event is also asserted if the host writes the EC-to-HOST Mailbox
Register.

EC-to-Host This interrupt source for the SIRQ logic is generated by the host writing
the EC-to-HOST Mailbox Register.

TABLE 9-4: EC INTERRUPTS

Source Description

Host-to-EC Interrupt source for the Interrupt Aggregator, generated by the host writ-
ing the HOST-to-EC Mailbox Register.

9.7 Low Power Modes

The Embedded Memory Interface (EMI) automatically enters low power mode when no transaction target it.
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9.8 Description

FIGURE 9-2: EMBEDDED MEMORY INTERFACE BLOCK DIAGRAM
HOST EMI EC
- Host-to-EC | Host-to-EC Event
EC-to-Host Event | EC-to-Host -
Host Event [« Host Interrupt Source -4

Memory Region 0 &
Memory Region 1

- Embedded Memory

Address - Addr Addr |-
4| Embedded Memory Data |«¢—| Data Data —»

The Embedded Memory Interface (EMI) is composed of a mailbox, a direct memory interface, and an Application 1D
register.

The mailbox contains two registers, the HOST-to-EC Mailbox Register and the EC-to-HOST Mailbox Register, that act
as a communication portal between the system host and the embedded controller. When the HOST-to-EC Mailbox Reg-
ister is written an interrupt is generated to the embedded controller. Similarly, when the EC-to-HOST Mailbox Register
is written an interrupt is generated to the system host. The source of the system host interrupt may be read in the Inter-
rupt Source Register. These interrupt events may be individually prevented from generating a Host Event via the Inter-
rupt Mask Register.

The direct memory interface, which is composed of a byte addressable 16-bit EC Address Register and a 32-bit EC
Data Register, permits the Host to read or write a portion of the EC’s internal address space. The embedded controller
may enable up to two regions of the EC’s internal address space to be exposed to the system host. The system host
may access these memory locations without intervention or assistance from the EC.

The Embedded Memory Interface can be configured so that data transfers between the Embedded Memory Interface
data bytes and the 32- bit internal address space may be multiple bytes, while Host I/O is always executed a byte at a
time.

When the Host reads one of the four bytes in the Embedded Memory Interface data register, data from the internal 32-
bit address space, at the address defined by the Embedded Memory Interface address register, is returned to the Host.
This read access will load 1, 2, or 4 bytes into the Data register depending on the configuration of the ACCESS_TYPE
bits. Similarly, writing one of the four bytes in the data register will write the corresponding byte(s) from the data register
into the internal 32-bit address space as indicated by the ACCESS_TYPE bits. This configuration option is done to
ensure that data the EC treats as 16-bit or 32-bit will be consistent in the Host, even though one byte of the data may
change between two or more 8-bit accesses by the Host.

In addition, there is an auto-increment function for the Embedded Memory Interface address register. When enabled,
the Host can read or write blocks of memory in the 32- bit internal address space by repeatedly accessing the Embedded
Memory Interface data register, without requiring Host updates to the Embedded Memory Interface address register.

Finally, the Application ID Register may be used by the host to provide an arbitration mechanism if more than one soft-
ware thread requires access through the EMI interface. See Section 9.8.4, "Embedded Memory Interface Usage," on
page 118 for more details.
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9.8.1 EMBEDDED MEMORY MAP

Each Embedded Memory interface provides direct access for the Host into two windows in the EC 32-bit internal
address space. This mapping is shown in Figure 9-3, "Embedded Memory Addressing":

FIGURE 9-3: EMBEDDED MEMORY ADDRESSING
32-bit internal address
FFFF_FFFFh > skace

No Host Access

Region_1_Read_Limit .
Host Read Only

Region_1_Write_Limit -
Host Read/Write

Region_1_Base_Address -
No Host Access

Region 0 Read_Limit |
Host Read Only

Region_0_Write_Limit |
Host Read/Write

Region_0_Base_Address -
No Host Access

0000_0000h |

The Base addresses, the Read limits and the Write limits are defined by registers that are in the EC address space and
cannot be accessed by the Host. In each region, the Read limit need not be greater than the Write limit. The regions
can be contiguous or overlapping. For example, if the Region 0 Read limit is set to 0 and the Write limit is set to a positive
number, then the Embedded Memory interface defines a region in the EC memory that the EC can read and write but
is write-only for the host. This might be useful for storage of security data, which the Host might wish to send to the EC
but should not be readable in the event a virus invades the Host.

Each window into the EC memory can be as large as 32k bytes in the 32-bit internal address space. See FIGURE 8-1:
Memory Layout on page 113 for host accessible regions.
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9.8.2 EC DATA REGISTER

The 4 1-byte EC Data Byte registers function as a 32-bit register, which creates a 4 byte window into the Memory
REGION being accessed. The 4-byte window is always aligned on a 4-byte boundary. Depending on the read/write con-
figuration of the memory region being accessed, the bytes may be extracted from or loaded into memory as a byte,
word, or a DWord. The ACCESS_TYPE determines the size of the memory access. The address accessed is deter-
mined by the two EC_Address byte registers, which together function as a 15-bit EC Address Register.

» A write to the EC Data Register when the EC Address is in a read-only or a no-access region, as defined by the
Memory Base and Limit registers, will update the EC Data Register but memory will not be modified.

» Aread to the EC Data Register when the EC Address is in a no-access region, as defined by the Memory Base
and Limit registers, will not trigger a memory read and will not modify the EC Data Register. In auto-increment
mode (ACCESS_TYPE=11b), reads of Byte 3 of the EC Data Register will still trigger increments of the EC
Address Register when the address is out of bounds, while writes of Byte 3 will not.

9.8.3 ACCESS TYPES

The access type field (ACCESS_TYPE in the EC Address LSB Register) defines the type of host access that occurs
when the EC Data Register is read or written.

11:  Auto-increment 32-bit access. This defines a 32-bit access, as in the 10 case. In addition, any read or write of
Byte 3 in the EC Data Register causes the EC Data Register to be incremented by 1. That is, the EC_Address
field will point to the next 32-bit double word in the 32- bit internal address space.

10:  32-bit access. A read of Byte 0 in the EC Data Register causes the 32 bits in the 32- bit internal address space
at an offset of EC_Address to be loaded into the entire EC Data Register. The read then returns the contents of
Byte 0. A read of Byte 1, Byte 2 or Byte 3 in the EC Data Register returns the contents of the register, without
any update from the 32- bit internal address space.

A write of Byte 3 in the EC Data Register causes the EC Data Register to be written into the 32 bits in the 32- bit
internal address space at an offset of EC_Address. A write of Byte 0, Byte 1 or Byte 2 in the EC Data Register
updates the contents of the register, without any change to the 32- bit internal address space.

01:  16-bit access. A read of Byte 0 in the EC Data Register causes the 16 bits in the 32- bit internal address space
at an offset of EC_Address to be loaded into Byte 0 and Byte 1 of the EC Data Register. The read then returns
the contents of Byte 0. A read of Byte 2 in the EC Data Register causes the 16 bits in the 32- bit internal address
space at an offset of EC_Address+2 to be loaded into Byte 2 and Byte 3 of the EC Data Register. The read then
returns the contents of Byte 2. A read of Byte 1 or Byte 3 in the EC Data Register return the contents of the reg-
ister, without any update from the 32- bit internal address space.

A write of Byte 1 in the EC Data Register causes Bytes 1 and 0 of the EC Data Register to be written into the 16
bits in the 32- bit internal address space at an offset of EC_Address. A write of Byte 3 in the EC Data Register
causes Bytes 3 and 2 of the EC Data Register to be written into the 16 bits in the 32- bit internal address space
at an offset of EC_Address+2. A write of Byte 0 or Byte 2 in the EC Data Register updates the contents of the
register, without any change to the 32- bit internal address space.

00:  8-bit access. Any byte read of Byte 0 through Byte 3 in the EC Data Register causes the corresponding byte
within the 32-bit double word addressed by EC_Address to be loaded into the byte of EC Data Register and
returned by the read. Any byte write to Byte 0 through Byte 3 in the EC Data Register writes the corresponding
byte within the 32-bit double word addressed by EC_Address, as well as the byte of the EC Data Register.

9.8.4 EMBEDDED MEMORY INTERFACE USAGE

The Embedded Memory Interface provides a generic facility for communication between the Host and the EC and can
be used for many functions. Some examples are:

« Virtual registers. A block of memory in the 32-bit internal address space can be used to implement a set of virtual
registers. The Host is given direct read-only access to this address space, referred to as peek mode. The EC may
read or write this memory as needed.

» Program downloading. Because the Instruction Closely Coupled Memory is implemented in the same 32-bit inter-
nal address space, the Embedded Memory Interface can be used by the Host to download new program seg-
ments for the EC in the upper 32KB SRAM. The Read/Write window would be configured by the Host to point to
the beginning of the loadable program region, which could then be loaded by the Host.

» Data exchange. The Read/Write portion of the memory window can be used to contain a communication packet.
The Host, by default, “owns” the packet, and can write it at any time. When the Host wishes to communicate with
the EC, it sends the EC a command, through the Host-to-EC message facility, to read the packet and perform
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some operations as a result. When it is completed processing the packet, the EC can inform the Host, either
through a message in the EC-to-Host channel or by triggering an event such as an SMI directly. If return results
are required, the EC can write the results into the Read/Write region, which the Host can read directly when it is
informed that the EC has completed processing. Depending on the command, the operations could entail update
of virtual registers in the 32-bit internal address space, reads of any register in the EC address space, or writes of
any register in the EC address space. Because there are two regions that are defined by the base registers, the
memory used for the communication packet does not have to be contiguous with a set of virtual registers.

Because there are two Embedded Memory Interface memory regions, the Embedded Memory Interface cannot be used
for more than two of these functions at a time. The Host can request that the EC switch from one function to another
through the use of the Host-to-EC mailbox register.

The Application ID Register is provided to help software applications track ownership of an Embedded Memory Inter-
face. An application can write the register with its Application ID, then immediately read it back. If the read value is not
the same as the value written, then another application has ownership of the interface.

Note:  The protocol used to pass commands back and forth through the Embedded Memory Interface Registers
Interface is left to the System designer. Microchip can provide an application example of working code in
which the host uses the Embedded Memory Interface registers to gain access to all of the EC registers.

9.9 Runtime Registers

The registers listed in the Runtime Register Summary table are for a single instance of the EMI. The addresses of each
register listed in this table are defined as a relative offset to the host “Base Address” defined in the Runtime Register

Base Address Table.
TABLE 9-5: RUNTIME REGISTER BASE ADDRESS TABLE
Block Instance I;z:f";‘:: Host Address Space Base Address (Note 9-1)
EMI 0 EC 32-bit internal 400F_0000h
address space
EMI 0 LPC I/0 Programmed BAR
Note 9-1 The Base Address indicates where the first register can be accessed in a particular address space
for a block instance.
TABLE 9-6: RUNTIME REGISTER SUMMARY
Offset Register Name (Mnemonic)
00h HOST-to-EC Mailbox Register
01h EC-to-HOST Mailbox Register
02h EC Address LSB Register
03h EC Address MSB Register
04h EC Data Byte 0 Register
05h EC Data Byte 1 Register
06h EC Data Byte 2 Register
07h EC Data Byte 3 Register
08h Interrupt Source LSB Register
0%9h Interrupt Source MSB Register
0Ah Interrupt Mask LSB Register
0Bh Interrupt Mask MSB Register
0Ch Application ID Register
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9.91 HOST-TO-EC MAILBOX REGISTER
Offset |00h
. o Reset
Bits Description Type Default Event
7:0| HOST_EC_MBOX R/W Oh VCC1_R
8-bit mailbox used communicate information from the system host to ESET
the embedded controller. Writing this register generates an event to
notify the embedded controller.
The embedded controller has the option of clearing some or all of the
bits in this register. This is dependent on the protocol layer imple-
mented using the EMI Mailbox. The host must know this protocol to
determine the meaning of the value that will be reported on a read.
This bit field is aliased to the HOST_EC_MBOX bit field in the
HOST-to-EC Mailbox Register
9.9.2 EC-TO-HOST MAILBOX REGISTER
Offset |01h
. —_n Reset
Bits Description Type Default Event
7:0| EC_HOST_MBOX R/WC Oh VCC1_R
8-bit mailbox used communicate information from the embedded ESET
controller to the system host. Writing this register generates an event
to notify the system host.
The system host has the option of clearing some or all of the bits in
this register. This is dependent on the protocol layer implemented
using the EMI Mailbox. The embedded controller must know this pro-
tocol to determine the meaning of the value that will be reported on a
read.
This bit field is aliased to the EC_HOST_MBOX bit field in the EC-to-
HOST Mailbox Register
9.9.3 EC ADDRESS LSB REGISTER
Offset |02h
. —_n Reset
Bits Description Type Default Event
7:2|EC_ADDRESS_LSB R/W Oh VCC1_R
This field defines bits[7:2] of EC_Address [15:0]. Bits[1:0] of the ESET

EC_Address are always forced to 00b.

The EC_Address is aligned on a DWord boundary. It is the address
of the memory being accessed by EC Data Byte 0 Register, which is
an offset from the programmed base address of the selected
REGION.
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This is byte 0 (Least Significant Byte) of the 32-bit EC Data Register.

Use of the Data Byte registers to access EC memory is defined in
detail in Section 9.8.2, "EC Data Register".

Offset |02h
. i Reset
Bits Description Type Default Event
1:0| ACCESS_TYPE R/W Oh VCC1_R
This field defines the type of access that occurs when the EC Data ESET
Register is read or written.
11b=Auto-increment 32-bit access.
10b=32-bit access.
01b=16-bit access.
00b=8-bit access.
Each of these access types are defined in detail in Section 9.8.3,
"Access Types".
994 EC ADDRESS MSB REGISTER
Offset [03h
. o Reset
Bits Description Type Default Event
7 | REGION R/W Oh VCC1_R
The field specifies which of two segments in the 32-bit internal ESET
address space is to be accessed by the EC_Address[14:2] to gener-
ate accesses to the memory.
1= The address defined by EC_Address[14:2] is relative to the base
address specified by the Memory Base Address 1 Register.
0= The address defined by EC_Address[14:2] is relative to the base
address specified by the Memory Base Address 0 Register.
6:0 |[ EC_ADDRESS_MSB R/W Oh VCC1_R
This field defines bits[14:8] of EC_Address. Bits[1:0] of the EC_Ad- ESET
dress are always forced to 00b.
The EC_Address is aligned on a DWord boundary. It is the address
of the memory being accessed by EC Data Byte 0 Register, which is
an offset from the programmed base address of the selected
REGION.
9.9.5 EC DATA BYTE 0 REGISTER
Offset |04h
. o Reset
Bits Description Type Default Event
7:0 |[EC_DATA BYTE_O R/W Oh VCC1_R
ESET
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9.9.6 EC DATA BYTE 1 REGISTER
Offset |05h
. o Reset
Bits Description Type Default Event
7:0| EC_DATA_BYTE_1 R/W Oh VCC1_R
This is byte 1 of the 32-bit EC Data Register. ESET
Use of the Data Byte registers to access EC memory is defined in
detail in Section 9.8.2, "EC Data Register".
9.9.7 EC DATA BYTE 2 REGISTER
Offset |06h
. e Reset
Bits Description Type Default Event
7:0| EC_DATA_BYTE_2 R/W Oh VCC1_R
This is byte 2 of the 32-bit EC Data Register. ESET
Use of the Data Byte registers to access EC memory is defined in
detail in Section 9.8.2, "EC Data Register".
9.9.8 EC DATA BYTE 3 REGISTER
Offset |07h
. i Reset
Bits Description Type Default Event
7:0| EC_DATA_BYTE_3 R/W Oh VCC1_R
This is byte 3 (Most Significant Byte) of the 32-bit EC Data Register. ESET
Use of the Data Byte registers to access EC memory is defined in
detail in Section 9.8.2, "EC Data Register".
9.9.9 NTERRUPT SOURCE LSB REGISTER
Offset |08h
. i Reset
Bits Description Type Default Event
7:1|EC_SWI_LSB R/WC Oh VCC1_R
ESET

EC Software Interrupt Least Significant Bits. These bits are software
interrupt bits that may be set by the EC to notify the host of an event.
The meaning of these bits is dependent on the firmware implemen-
tation.

Each bit in this field is cleared when written with a “1b’. The ability to
clear the bit can be disabled by the EC if the corresponding bit in the
Host Clear Enable Register is set to ‘Ob’. This may be used by firm-

ware for events that cannot be cleared while the event is still active.
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Offset |08h
. e Reset
Bits Description Type Default Event
0|EC_WR R Oh VCC1_R
EC Mailbox Write. This bit is set when the EC-to-HOST Mailbox ESET
Register has been written by the EC at offset 01h of the EC-Only
registers.
Note: there is no corresponding mask bit in the Interrupt Mask LSB
Register
9.9.10 INTERRUPT SOURCE MSB REGISTER
Offset |09
. i Reset
Bits Description Type Default Event
7:0  EC_SWI_MSB R/WC Oh VCC1_R
EC Software Interrupt Most Significant Bits. These bits are software ESET
interrupt bits that may be set by the EC to notify the host of an event.
The meaning of these bits is dependent on the firmware implemen-
tation.
Each bit in this field is cleared when written with a ‘“1b’. The ability to
clear the bit can be disabled by the EC. if the corresponding bit in the
Host Clear Enable Register is set to ‘Ob’. This may be used by firm-
ware for events that cannot be cleared while the event is still active.
9.9.11 INTERRUPT MASK LSB REGISTER
Offset |0Ah
. i Reset
Bits Description Type Default Event
7:1|EC_SWI_EN_LSB R/W Oh VCC1_R
EC Software Interrupt Enable Least Significant Bits. Each bit that is ESET
set to ‘“1b’ in this field enables the generation of a Host Event inter-
rupt by the corresponding bit in the EC_SWI field in the Interrupt
Source LSB Register.
0| MCHP Reserved R/W Oh VCC1_R
ESET
9.9.12 INTERRUPT MASK MSB REGISTER
Offset |0Bh
. i Reset
Bits Description Type Default Event
7:0 EC_SWI_EN_MSB R/W Oh VCC1_R
ESET

EC Software Interrupt Enable Most Significant Bits. Each bit that is
set to “1b’ in this field enables the generation of a Host Event inter-
rupt by the corresponding bit in the EC_SWI field in the Interrupt
Source MSB Register.
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9.9.13 APPLICATION ID REGISTER

When this field is 00h it can be written with any value. When set to a
non-zero value, writing that value will clear this register to 00h.
When set to a non-zero value, writing any value other than the cur-
rent contents will have no effect.

Offset |O0Ch
. i Reset
Bits Description Type Default Event
7:0 | APPLICATION_ID R/W Oh VCC1_R
ESET

9.10 EC-Only Registers

The registers listed in the EC-Only Register Summary table are for a single instance of the Embedded Memory Interface
(EMI). The addresses of each register listed in this table are defined as a relative offset to the host “Base Address”
defined in the EC-Only Register Base Address Table.

Instance
Block Instance Number Host Address Space Base Address
EMI 0 EC 32-bit internal 400F_0100h
address space

The Base Address indicates where the first register can be accessed in a particular address space for a block instance.

8-bit mailbox used communicate information from the system host to
the embedded controller. Writing this register generates an event to
notify the embedded controller.

The embedded controller has the option of clearing some or all of
the bits in this register. This is dependent on the protocol layer imple-
mented using the EMI Mailbox. The host must know this protocol to
determine the meaning of the value that will be reported on a read.

This bit field is aliased to the HOST_EC_MBOX bit field in the
HOST-to-EC Mailbox Register.

Offset Register Name (Mnemonic)
00h HOST-to-EC Mailbox Register
01h EC-to-HOST Mailbox Register
04h Memory Base Address 0 Register
08h Memory Read Limit 0 Register
OAh Memory Write Limit 0 Register
0Ch Memory Base Address 1 Register
10h Memory Read Limit 1 Register
12h Memory Write Limit 1 Register
14h Interrupt Set Register
16h Host Clear Enable Register

9.10.1 HOST-TO-EC MAILBOX REGISTER
Offset |00h
Bits Description Type Default E::ﬁ:
7:0 HOST_EC_MBOX R/WC Oh VCC1_R
ESET
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9.10.2 EC-TO-HOST MAILBOX REGISTER
Offset |01h
. o Reset
Bits Description Type Default Event
7:0 EC_HOST_MBOX R/W Oh VCC1_R
8-bit mailbox used communicate information from the embedded ESET
controller to the system host. Writing this register generates an
event to notify the system host.
The system host has the option of clearing some or all of the bits in
this register. This is dependent on the protocol layer implemented
using the EMI Mailbox. The embedded controller must know this
protocol to determine the meaning of the value that will be reported
on a read.
This bit field is aliased to EC_HOST_MBOX bit field in the EC-to-
HOST Mailbox Register.
9.10.3 MEMORY BASE ADDRESS 0 REGISTER
Offset |04h
. o Reset
Bits Description Type Default Event
31:2| MEMORY_BASE_ADDRESS_0 R/W Oh VCC1_R
This memory base address defines the beginning of region 0 in the ESET
Embedded Controller’s 32-bit internal address space. Memory allo-
cated to region 0 is intended to be shared between the Host and the
EC. The region defined by this base register is used when bit 15 of
the EC Address Register is 0. The access will be to a memory loca-
tion at an offset defined by the EC_Address relative to the beginning
of the region defined by this register. Therefore, a read or write to the
memory that is triggered by the EC Data Register will occur at Mem-
ory_Base_Address_0 + EC_Address.
1:0 | Reserved R - -
9.104 MEMORY READ LIMIT 0 REGISTER
Offset |08h
. i Reset
Bits Description Type Default Event
15 | Reserved R - -
14:2 | MEMORY_READ_LIMIT_O R/W Oh VCC1_R
Whenever a read of any byte in the EC Data Register is attempted, ESET
and bit 15 of EC_Address is 0, the field EC_Address[14:2] in the
EC_Address_Register is compared to this field. As long as EC_Ad-
dress[14:2] is less than this field the EC_Data_Register will be
loaded from the 24-bit internal address space.
1:0 | Reserved R - -
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9.10.5 MEMORY WRITE LIMIT 0 REGISTER
Offset |OAh
. i Reset
Bits Description Type Default Event
15 | Reserved R - -
14:2 | MEMORY_WRITE_LIMIT_O R/W Oh VCC1_R
Whenever a write of any byte in EC DATA Register is attempted and ESET
bit 15 of EC_Address is 0, the field EC_ADDRESS_MSB in the
EC_Address Register is compared to this field. As long as EC_Ad-
dress[14:2] is less than Memory_Write_Limit_0[14:2] the addressed
bytes in the EC DATA Register will be written into the internal 24-bit
address space. If EC_Address[14:2] is greater than or equal to the
Memory_Write_Limit_0[14:2] no writes will take place.
1:0 | Reserved R - -
9.10.6 MEMORY BASE ADDRESS 1 REGISTER
Offset |OCh
. i Reset
Bits Description Type Default Event
31:2| MEMORY_BASE_ADDRESS _1 R/W Oh VCC1_R
This memory base address defines the beginning of region 1 in the ESET
Embedded Controller’s 32-bit internal address space. Memory allo-
cated to region 1 is intended to be shared between the Host and the
EC. The region defined by this base register is used when bit 15 of
the EC Address Register is 1. The access will be to a memory loca-
tion at an offset defined by the EC_Address relative to the beginning
of the region defined by this register. Therefore, a read or write to the
memory that is triggered by the EC Data Register will occur at Mem-
ory_Base_Address_1 + EC_Address.
1:0 | Reserved R - -
9.10.7 MEMORY READ LIMIT 1 REGISTER
Offset |10h
. i Reset
Bits Description Type Default Event
15 | Reserved R - -
14:2 | MEMORY_READ_LIMIT_1 R/W Oh VCC1_R
Whenever a read of any byte in the EC Data Register is attempted, ESET
and bit 15 of EC_ADDRESS is 1, the field EC_ADDRESS in the
EC_Address_Register is compared to this field. As long as EC_AD-
DRESS is less than this value, the EC_Data_Register will be loaded
from the 24-bit internal address space.
1:0 | Reserved R - -
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9.10.8 MEMORY WRITE LIMIT 1 REGISTER
Offset |12h
. _ Reset
Bits Description Type Default Event
15 | Reserved R - -
14:2 | MEMORY_WRITE_LIMIT_1 R/W Oh VCC1_R
Whenever a write of any byte in EC DATA Register is attempted and ESET
bit 15 of EC_Address is 1, the field EC_Address[14:2] in the EC_Ad-
dress Register is compared to this field. As long as EC_Ad-
dress[14:2] is less than Memory_Write_Limit_1[14:2] the addressed
bytes in the EC DATA Register will be written into the internal 24-bit
address space. If EC_Address[14:2] is greater than or equal to the
Memory_Write_Limit_1[14:2] no writes will take place.
1:0 | Reserved R - -
9.10.9 INTERRUPT SET REGISTER
Offset |14h
. i Reset
Bits Description Type Default Event
15:1 |EC_SWI_SET R/WS Oh VCC1_R
EC Software Interrupt Set. This register provides the EC with a ESET
means of updating the Interrupt Source Registers. Writing a bit in
this field with a “1b’ sets the corresponding bit in the Interrupt Source
Register to ‘“1b’. Writing a bit in this field with a ‘Ob’ has no effect.
Reading this field returns the current contents of the Interrupt Source
Register.
0| Reserved R - -
9.10.10 HOST CLEAR ENABLE REGISTER
Offset |16h
. i Reset
Bits Description Type Default Event
15:1 |HOST_CLEAR_ENABLE R/W Oh VCC1_R
When a bit in this field is ‘Ob’, the corresponding bit in the Interrupt ESET
Source Register cannot be cleared by writes to the Interrupt Source
Register. When a bit in this field is “1b’, the corresponding bit in the
Interrupt Source Register can be cleared when that register bit is
written with a “1b’.
These bits allow the EC to control whether the status bits in the Inter-
rupt Source Register are based on an edge or level event.
0| Reserved R - -
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10.0 ACPI EMBEDDED CONTROLLER INTERFACE (ACPI-ECI)

10.1 Introduction

The ACPI Embedded Controller Interface (ACPI-ECI) is a Host/EC Message Interface. The ACPI specification defines
the standard hardware and software communications interface between the OS and an embedded controller. This inter-
face allows the OS to support a standard driver that can directly communicate with the embedded controller, allowing
other drivers within the system to communicate with and use the EC resources; for example, Smart Battery and AML

code.

The ACPI Embedded Controller Interface (ACPI-ECI) provides a four byte full duplex data interface which is a superset
of the standard ACPI Embedded Controller Interface (ACPI-ECI) one byte data interface. The ACPI Embedded Control-
ler Interface (ACPI-ECI) defaults to the standard one byte interface.

The MEC1322 has two instances of the ACPI Embedded Controller Interface.
1. The EC host in Table 10-8 and Table 10-10 corresponds to the EC in the ACPI specification. This interface is
referred to elsewhere in this chapter as ACPI_EC.

2. The LPC host in Table 10-8 and Table 10-10 corresponds to the “System Host Interface to OS” in the ACPI
This interface is referred to elsewhere in this chapter as ACPI_OS.

specification.

10.2 References

» Advanced Configuration and Power Interface Specification, Revision 4.0 June 16, 2009, Hewlett-Packard Corpo-
ration Intel Corporation Microsoft Corporation Phoenix Technologies Ltd. Toshiba Corporation

10.3 Terminology

TABLE 10-1:

TERMINOLOGY

Term

Definition

ACPI_EC

The EC host corresponding to the ACPI specification interface to the EC.

ACPI_OS

The LPC host corresponding to the ACPI specification interface to the “Sys-
tem Host Interface to OS”.

ACPI_OS terminology is not meant to distinguish the ACPI System Man-
agement from Operating System but merely the hardware path upstream
towards the CPU.
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10.4 Interface

This block is designed to be accessed externally and internally via a register interface.

FIGURE 10-1: /0 DIAGRAM OF BLOCK

ACPI Embedded Controller
Interface (ACPI-ECI)

Host Interface

——-

Signal Description

Power, Clocks and Reset
-

Interrupts

10.5 Signal Description

There are no external signals.

10.6 Host Interface

The registers defined for the ACPI Embedded Controller Interface (ACPI-ECI) are accessible by the System Host and
the Embedded Controller as indicated in Section 10.12, "Runtime Registers" and Section 10.13, "EC-Only Registers".

10.7 Power, Clocks and Reset

This section defines the Power, Clock, and Reset parameters of the block.
10.7.1 POWER DOMAINS

TABLE 10-2: POWER SOURCES

Name Description

VCCA1 The logic and registers implemented in this block reside on this single
power well.

10.7.2 CLOCK INPUTS
This block only requires the Host interface clocks to synchronize registers access.

10.7.3 RESETS
TABLE 10-3: RESET SIGNALS

Name Description

VCC1_RESET VCC1_RESET resets all the logic and registers in ACPlI Embedded
Controller Interface (ACPI-ECI).
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10.8 Interrupts

This section defines the Interrupt Sources generated from this block.

TABLE 10-4: SYSTEM INTERRUPTS
Source Description

EC_OBF EC_OBF interrupt is asserted when the OBF in the EC STATUS Register
is cleared to ‘0.

TABLE 10-5: EC INTERRUPTS

Source Description

EC_OBF EC_OBF interrupt is asserted when the OBF in the EC STATUS Register
is cleared to ‘0.

EC_IBF EC_IBF interrupt is asserted when the IBF in the EC STATUS Register
is set to ‘1"

Note:  The usage model from the ACPI specification requires both SMI's and SCI's. The ACPI_OS SMI & SCI
interrupts are not implemented in the ACPI Embedded Controller Interface (ACPI-ECI). The SMI_EVT and
SCI_EVT bits in the OS STATUS OS Register are software flags and this block do not initiate SMI or SCI
events.

10.9 Low Power Modes

The ACPI Embedded Controller Interface (ACPI-ECI) automatically enters low power mode when no transaction targets
it.

10.10 Description

The ACPI Embedded Controller Interface (ACPI-ECI) provides an APCI-EC interface that adheres to the ACPI specifi-
cation. The ACPI Embedded Controller Interface (ACPI-ECI) includes two modes of operation: Legacy Mode and Four-
byte Mode.

The ACPI Embedded Controller Interface (ACPI-ECI) defaults to Legacy Mode which provides single byte Full Duplex
operation. Legacy Mode corresponds to the ACPI specification functionality as illustrated in FIGURE 10-2: on page 131.
The EC interrupts in FIGURE 10-2: on page 131 are implemented as EC_OBF & EC_IBF. See Section 10.8, "Inter-
rupts," on page 130.

In Four-byte Mode, the ACPI Embedded Controller Interface (ACPI-ECI) provides four byte Full Duplex operation. Four-
byte Mode is a superset of the ACPI specification functionality as illustrated in FIGURE 10-2: on page 131.

Both Legacy Mode & Four-byte Mode provide Full Duplex Communications which allows data/command transfers in
one direction while maintaining data from the other direction; communications can flow both ways simultaneously.

In Legacy Mode, ACPI Embedded Controller Interface (ACPI-ECI) contains three registers: ACPI OS COMMAND Reg-
ister, OS STATUS OS Register, and OS2EC Data EC Byte 0 Register. The standard ACPI Embedded Controller Inter-
face (ACPI-ECI) registers occupy two addresses in the ACPI_OS space (Table 10-9).

The OS2EC Data EC Byte 0 Register and ACPI OS COMMAND Register registers appear as a single 8-bit data register
in the ACPI_EC. The CMD bit in the OS STATUS OS Register is used by the ACPI_EC to discriminate commands from
data written by the ACPI_OS to the ACPI_EC. CMD bit is controlled by hardware: ACPI_OS writes to the OS2EC Data
EC Byte 0 Register register clear the CMD bit; ACPI_OS writes to the ACPI OS COMMAND Register set the CMD bit.
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FIGURE 10-2:

BLOCK DIAGRAM CORRESPONDING TO THE ACPI SPECIFICATION
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FIGURE 10-2: BLOCK DIAGRAM CORRESPONDING TO THE ACPI SPECIFICATION
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10.11 Register Aliasing between Runtime and EC-Only Registers

Table 10-6, "Runtime Register Aliasing into EC-Only Registers" indicates the aliasing from Runtime registers to EC-Only
registers. The “Host/EC Access” column distinguishes the aliasing based on access type. See individual register
descriptions for more details.

TABLE 10-6: RUNTIME REGISTER ALIASING INTO EC-ONLY REGISTERS
Host Runtime Register Host EC Aliased EC-Only Register EC
Offset Register Name (Mnemonic) Access | Offset Register Name (Mnemonic) Access

00h ACPI OS Data Register Byte 0 w 108h | OS2EC Data EC Byte 0 Register R
Register

00h ACPI OS Data Register Byte 0 R 100h |EC20S Data EC Byte 0 Register w
Register

01h ACPI OS Data Register Byte 1 w 109h | OS2EC Data EC Byte 1 Register R
Register

01h ACPI OS Data Register Byte 1 R 101h | EC20S Data EC Byte 1 Register w
Register

02h ACPI OS Data Register Byte 2 w 10Ah | OS2EC Data EC Byte 2 Register R
Register

02h ACPI OS Data Register Byte 2 R 102h |EC20S Data EC Byte 2 Register w
Register

03h ACPI OS Data Register Byte 3 w 10Bh | OS2EC Data EC Byte 3 Register R
Register

03h ACPI OS Data Register Byte 3 R 103h | EC20S Data EC Byte 3 Register w
Register

04h ACPI OS COMMAND Register w 108h | OS2EC Data EC Byte 0 Register R

04h OS STATUS OS Register R 104h | EC STATUS Register w

05h OS Byte Control Register R 105h | EC Byte Control Register R/W

06h Reserved 106h | Reserved

07h Reserved 107h | Reserved

Table 10-7, "EC-Only Registers Summary" indicates the aliasing from EC-Only to Runtime registers. The “Host/EC
Access” column distinguishes the aliasing based on access type. See individual register descriptions for more details.

TABLE 10-7: EC-ONLY REGISTERS SUMMARY
EC EC-Only Registers EC Host Aliased Runtime Register Host

Offset Register Name (Mnemonic) Access | Offset Register Name (Mnemonic) Access

108h | OS2EC Data EC Byte 0 Register R 00h ACPI OS Data Register Byte 0 w
Register

108h | OS2EC Data EC Byte 0 Register R 04h ACPI OS COMMAND Register w

109h | OS2EC Data EC Byte 1 Register R 01h ACPI OS Data Register Byte 1 w
Register

10Ah | OS2EC Data EC Byte 2 Register R 02h ACPI OS Data Register Byte 2 W
Register

10Bh | OS2EC Data EC Byte 3 Register R 03h ACPI OS Data Register Byte 3 w
Register

104h | EC STATUS Register w 04h OS STATUS OS Register w

105h | EC Byte Control Register R/W 05h OS Byte Control Register R

106h |Reserved R Reserved R

107h | Reserved R Reserved R

100h |EC20S Data EC Byte 0 Register w 00h ACPI OS Data Register Byte 0 R
Register
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TABLE 10-7: EC-ONLY REGISTERS SUMMARY (CONTINUED)

EC EC-Only Registers EC Host Aliased Runtime Register Host

Offset Register Name (Mnemonic) Access Offset Register Name (Mnemonic) Access

101h | EC20S Data EC Byte 1 Register w 01h ACPI OS Data Register Byte 1 R
Register

102h |EC20S Data EC Byte 2 Register w 02h ACPI OS Data Register Byte 2 R
Register

103h | EC20S Data EC Byte 3 Register w 03h ACPI OS Data Register Byte 3 R
Register

10.12 Runtime Registers

The registers listed in the Runtime Register Summary table are for two instances of the ACPI Embedded Controller
Interface (ACPI-ECI). The addresses of each register listed in this table are defined as a relative offset to the host
“Base Address” defined in the Runtime Register Base Address Table.

Note:  The Runtime registers may be accessed by the EC but typically the Host will access the Runtime Registers
and the EC will access just the EC-Only registers.

TABLE 10-8: RUNTIME REGISTER BASE ADDRESS TABLE

Block Instance Instance Host Address Space Base Address
Number
ACPI-EC 0 LPC I/0 Programmed BAR
EC 32-bit internal 400F_0CO00h
address space
ACPI-EC 1 LPC I/0 Programmed BAR
EC 32-bit internal 400F_1000h
address space

The Base Address indicates where the first register can be accessed in a particular address space for a block instance

TABLE 10-9: RUNTIME REGISTER SUMMARY

Offset Register Name (Mnemonic)
00h ACPI OS Data Register Byte 0 Register
01h ACPI OS Data Register Byte 1 Register
02h ACPI OS Data Register Byte 2 Register
03h ACPI OS Data Register Byte 3 Register
04h ACPI OS COMMAND Register
04h OS STATUS OS Register
05h OS Byte Control Register
06h Reserved
07h Reserved

10.12.1  ACPI OS DATA REGISTER BYTE 0 REGISTER

This register is aliased; see ACPI-OS DATA BYTES[3:0] on page 135, OS2EC DATA BYTES|3:0] on page 141, and
EC20S DATA BYTES[3:0] on page 142 for detailed description of access rules.

Offset |00h
Bits Description Type Default Reset
P yp Event
7:0| ACPI_OS_DATA BYTE_O R/W Oh VCC1 R
This is byte 0 of the 32-bit ACPI-OS DATA BYTES[3:0]. ESET
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ACPI-OS DATA BYTESI[3:0]

Writes by the ACPI_OS to the ACPI-OS DATA BYTESJ3:0] are aliased to the OS2EC DATA BYTES[3:0]. Reads by the
ACPI_OS from the ACPI-OS DATA BYTES|3:0] are aliased to the EC20S DATA BYTES][3:0].

All access to the ACPI-OS DATA BYTES][3:0] registers should be orderly: Least Significant Byte to Most Significant Byte
when byte access is used.

Writes to any of the four ACPI-OS DATA BYTESJ3:0] registers clears the CMD bit in the OS STATUS OS Register (the
state of the FOUR_BYTE_ACCESS bit in the OS Byte Control Register has no impact.)

When the FOUR_BYTE_ACCESS bit in the OS Byte Control Register is cleared to ‘0’, the following access rules apply:
1. Writes to the ACPI OS Data Register Byte 0 Register sets the IBF bit in the OS STATUS OS Register.

Reads from the ACPI OS Data Register Byte 0 Register clears the OBF bit in the OS STATUS OS Register.

All writes to ACPI-OS DATA BYTES[3:1] complete without error but the data are not registered.

All reads from ACPI-OS DATA BYTES][3:1] return 00h without error.

Access to ACPI-OS DATA BYTES[3:1] has no effect on the IBF & OBF bits in the OS STATUS OS Register.

ok owbn

When the Four Byte Access bit in the OS Byte Control Register is set to ‘1’, the following access rules apply:
1. Writes to the ACPI OS Data Register Byte 3 Register sets the IBF bit in the OS STATUS OS Register.

2. Reads from the ACPI OS Data Register Byte 3 Register clears the OBF bit in the OS STATUS OS Register.
10.12.2 ACPI OS DATA REGISTER BYTE 1 REGISTER

This register is aliased; see ACPI-OS DATA BYTES[3:0] on page 135, OS2EC DATA BYTES[3:0] on page 141, and
EC20S DATA BYTES[3:0] on page 142 for detailed description of access rules.

Offset |01h
. . Reset
Bits Description Type Default Event
7:0 | ACPI_OS_DATA BYTE_1 R/W Oh VCC1_R
This is byte 1 of the 32-bit ACPI-OS DATA BYTES[3:0]. ESET

10.12.3 ACPI OS DATA REGISTER BYTE 2 REGISTER

This register is aliased; see ACPI-OS DATA BYTES[3:0] on page 135, OS2EC DATA BYTES[3:0] on page 141, and
EC20S DATA BYTES[3:0] on page 142 for detailed description of access rules.

Offset |02h
. . Reset
Bits Description Type Default Event
7:0 |ACPI_OS_DATA_BYTE_2 RW Oh VCC1_R
This is byte 2 of the 32-bit ACPI-OS DATA BYTES[3:0]. ESET

10.12.4 ACPI OS DATA REGISTER BYTE 3 REGISTER

This register is aliased; see ACPI-OS DATA BYTES[3:0] on page 135, OS2EC DATA BYTES[3:0] on page 141, and
EC20S DATA BYTES[3:0] on page 142 for detailed description of access rules.

Offset |03h
. o Reset
Bits Description Type Default Event
7:0| ACPI_OS_DATA_BYTE_3 R/W Oh VCC1_R
This is byte 3 of the 32-bit ACPI-OS DATA BYTES[3:0]. ESET
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10.12.5 ACPI OS COMMAND REGISTER

Writes to the this register are aliased in the OS2EC Data EC Byte 0
Register.

Writes to the this register also set the CMD and IBF bits in the OS
STATUS OS Register

Offset |04h
. _ Reset
Bits Description Type Default Event
7:0| ACPI_OSS_COMMAND w Oh VCC1_R
ESET

10.12.6 OS STATUS OS REGISTER

This read-only register is aliased to the EC STATUS Register on page 143. the EC STATUS Register on page 143 has
read write access.

This bit is set by software when an SCI event is pending; i.e., the
ACPI_EC is requesting an SCI query; SCI Event flag is clear when
no SCI events are pending.

This bit is an ACPI_EC-maintained software flag that is set when
the embedded controller has detected an internal event that
requires operating system attention. The ACPI_EC sets this bit
before generating an SCI to the OS.

Note:  The usage model from the ACPI specification requires
both SMI's and SCI's. The ACPI_OS SMI & SClI inter-
rupts are not implemented in the ACPI Embedded Con-
troller Interface (ACPI-ECI). The SMI_EVT and
SCI_EVT bits in the OS STATUS OS Register are soft-
ware flags and this block do not initiate SMI or SCI

events.

Offset |04h
. e Reset
Bits Description Type Default Event
71 UDOB R Ob VCC1_R
User Defined ESET
6| SMI_EVT R Ob VCC1_R
This bit is set when an SMI event is pending; i.e., the ACPI_EC is ESET
requesting an SMI query; This bit is cleared when no SMI events
are pending.
This bit is an ACPI_EC-maintained software flag that is set when
the ACPI_EC has detected an internal event that requires system
management interrupt handler attention. The ACPI_EC sets this bit
before generating an SMI.
Note:  The usage model from the ACPI specification requires
both SMI's and SCI's. The ACPI_OS SMI & SCI inter-
rupts are not implemented in the ACPI Embedded Con-
troller Interface (ACPI-ECI). The SMI_EVT and
SCI_EVT bits in the OS STATUS OS Register are soft-
ware flags and this block do not initiate SMI or SCI
events.
5|SCI_EVT R Ob VCC1_R
ESET
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Offset

04h

Bits

Description

Type

Default

Reset
Event

BURST

The BURST bit is set when the ACPI_EC is in Burst Mode for polled
command processing; the BURST bit is cleared when the ACPI_EC
is in Normal mode for interrupt-driven command processing.

The BURST bit is an ACPI_EC-maintained software flag that indi-
cates the embedded controller has received the Burst Enable com-
mand from the host, has halted normal processing, and is waiting
for a series of commands to be sent from the host. Burst Mode
allows the OS or system management handler to quickly read and
write several bytes of data at a time without the overhead of SCls
between commands.

The BURST bit is maintained by ACPI_EC software, only.

Ob

vVCC1_R
ESET

CMD

This bit is set when the OS2EC Data EC Byte 0 Register contains a
command byte written into ACPI OS COMMAND Register; this bit is
cleared when the OS2EC DATA BYTES[3:0] contains a data byte
written into the ACPI-OS DATA BYTES[3:0].

This bit is hardware controlled:
» ACPI_OS writes to any of the four ACPI-OS DATA BYTESI[3:0]
bytes clears this bit
* ACPI_OS writes to the ACPI OS COMMAND Register sets this
bit.
Note:  This bit allows the embedded controller to differentiate
the start of a command sequence from a data byte write
operation.

Ob

VCC1 R
ESET

uUD1B
User Defined

Ob

VCC1_R
ESET
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Offset | 04h

Reset

Bits Description Type Default Event

1]IBF R Oh VCC1_R

The Input Buffer Full bit is set to indicate that a the ACPI_OS has ESET
written a command or data to the ACPI_EC and that data is ready.
This bit is automatically cleared when data has been read by the
ACPI_EC.

Note: The setting and clearing of this IBF varies depending on
the setting of the following bits: CMD bit in this register
and FOUR_BYTE_ACCESS bit in the OS Byte Control
Register. Three scenarios follow:

1. The IBF is set when the ACPI_OS writes to the ACPI OS
COMMAND Register. This same write autonomously sets the
CMD bit in this register.

The IBF is cleared if the CMD bit in this register is set and the

ACPI_EC reads from the OS2EC Data EC Byte 0 Register.

Note:  When CMD bit in this register is set the FOUR_BYTE_-
ACCESS bit in the OS Byte Control Register has no
impact on the IBF bit behavior.

2. A write by the to the ACPI_OS to the ACPI OS Data Register
Byte 0 Register sets the IBF bit if the FOUR_BYTE_ACCESS
bit in the OS Byte Control Register is in the cleared to ‘0’ state
prior to this write. This same write autonomously clears the
CMD bit in this register.

A read of the OS2EC Data EC Byte 0 Register clears the IBF bit if

the FOUR_BYTE_ACCESS bit in the OS Byte Control Register is in

the cleared to ‘0’ state prior to this read.

3. A write by the to the ACPI_OS to the ACPI OS Data Register
Byte 3 Register sets the IBF bit if the FOUR_BYTE_ACCESS
bit in the OS Byte Control Register is in the set to ‘1’ state prior
to this write. This same write autonomously clears the CMD
bit in this register.

A read of the OS2EC Data EC Byte 3 Register clears the IBF bit if

the FOUR_BYTE_ACCESS bit in the OS Byte Control Register is in

the set to ‘1’ state prior to this read.

An EC_IBF interrupt signals the ACPI_EC that there is data avail-
able. The ACPI Specification usage model is as follows:

1. The ACPI_EC reads the EC STATUS Register and sees the
IBF flag set,

2. The ACPI_EC reads all the data available in the OS2EC
DATA BYTES]3:0]. This causes the IBF bit to be automatically
cleared by hardware.

3. The ACPI_EC must then generate a software interrupt (See
Note: on page 130) to alert the ACPI_OS that the data has
been read and that the host is free to write more data to the
ACPI_EC as needed.
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Offset | 04h

Reset

Bits Description Type Default Event

0|OBF R Oh VCC1_R

The Output Buffer Full bit is set to indicate that a the ACPI_EC has ESET
written a data to the ACPI_OS and that data is ready. This bit is
automatically cleared when all the data has been read by the
ACPI_OsS.

Note:  The setting and clearing of this OBF varies depending
on the setting FOUR_BYTE_ACCESS bitin the OS Byte
Control Register. Two scenarios follow:

1. The OBF bit is set if the Four Byte Access bit in the OS Byte
Control Register is ‘0° when the ACPI_EC writes to the
EC20S Data EC Byte 0 Register.

The OBF is cleared if the Four Byte Access bit in the OS Byte Con-

trol Register is cleared to ‘0’ when the ACPI_OS reads from the
ACPI OS Data Register Byte 0 Register.

2. The OBF is set if the Four Byte Access bit in the OS Byte Con-
trol Register is set to ‘1’ when the ACPI_EC writes to the
EC20S Data EC Byte 3 Register.

The OBF is cleared if the Four Byte Access bit in the OS Byte Con-

trol Register is set to ‘1’ when the ACPI_OS reads from the ACPI

OS Data Register Byte 3 Register.

The ACPI Specification usage model is as follows:

1. The ACPI_EC must generate a software interrupt (See Note:
on page 130) to alert the ACPI_OS that the data is available.

2. The ACPI_OS reads the OS STATUS OS Register and sees
the OBF flag set, the ACPI_OS reads all the data available in
the ACPI-OS DATA BYTES[3:0].

3. The ACPI_OS reads all the data available in the ACPI-OS
DATA BYTESI[3:0]. This causes the OBF bit to be automati-
cally cleared by hardware and the associated EC_OBF inter-
rupt to be asserted.
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10.12.7 OS BYTE CONTROL REGISTER
This register is aliased to the EC Byte Control Register on page 144. No behavioral differences occur due to address

aliasing.
Offset |05
. . Reset
Bits Description Type Default Event
7:1| Reserved R - -
0| FOUR_BYTE_ACCESS R Ob VCC1_R
When this bit is set to ‘1", the ACPI Embedded Controller Interface ESET
(ACPI-ECI) accesses four bytes through the ACPI-OS DATA
BYTESI[3:0].

When this bit is cleared to ‘0’, the ACPI Embedded Controller Inter-

face (ACPI-ECI) accesses one byte through the ACPI OS Data Reg-
ister Byte 0 Register. The corresponds to Legacy Mode described in
Section 10.10, "Description," on page 130.

Note 1: This bit effects the behavior of the IBF & OBF bits in the
OS STATUS OS Register.

2: See ACPI-OS DATA BYTES[3:0] on page 135, OS2EC
DATA BYTES[3:0] on page 141, and EC20S DATA
BYTES[3:0] on page 142 for detailed description of
access rules.

Note: The ACPI_OS access Base Address Register (BAR) should be configured to match the access width
selected by the Four Byte Access bit in the OS Byte Control Register. This BAR in not described in this
chapter.

10.13 EC-Only Registers

The registers listed in the EC-Only Register Summary table are for two instances of the ACPI Embedded Controller
Interface (ACPI-ECI). The addresses of each register listed in this table are defined as a relative offset to the host
“Base Address” defined in the EC-Only Register Base Address Table.

TABLE 10-10: EC-ONLY REGISTER BASE ADDRESS TABLE

Block Instance Instance Host Address Space Base Address
Number
ACPI-EC 0 EC 32-bit internal 400F_0CO00h
address space
ACPI-EC 1 EC 32-bit internal 400F_1000h
address space

The Base Address indicates where the first register can be accessed in a particular address space for a block instance.

TABLE 10-11: EC-ONLY REGISTER SUMMARY

Offset Register Name (Mnemonic)
100h EC20S Data EC Byte 0 Register
101h EC20S Data EC Byte 1 Register
102h EC20S Data EC Byte 2 Register
103h EC20S Data EC Byte 3 Register
104h EC STATUS Register
105h EC Byte Control Register
106h Reserved
DS00001719D-page 140 © 2014 - 2015 Microchip Technology Inc.
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TABLE 10-11: EC-ONLY REGISTER SUMMARY (CONTINUED)

Offset Register Name (Mnemonic)
107h Reserved

108h OS2EC Data EC Byte 0 Register

109h OS2EC Data EC Byte 1 Register

10Ah OS2EC Data EC Byte 2 Register

10Bh OS2EC Data EC Byte 3 Register

10.13.1 OS2EC DATA EC BYTE 0 REGISTER

This register is aliased; see ACPI-OS DATA BYTES[3:0] on page 135, OS2EC DATA BYTES[3:0] on page 141, and
EC20S DATA BYTES[3:0] on page 142 for detailed description of access rules.

Offset |108h
. L. Reset
Bits Description Type Default Event
7:0| OS_TO_EC_DATA BYTE_0O R/W Oh VCC1_R
This is byte 0 of the 32-bit OS2EC DATA BYTES[3:0]. ESET

OS2EC DATA BYTESI[3:0]

When the CMD bit in the OS STATUS OS Register is cleared to ‘0’, reads by the ACPI_EC from the OS2EC DATA
BYTES]3:0] are aliased to the ACPI-OS DATA BYTES[3:0].

All access to the OS2EC DATA BYTES[3:0] registers should be orderly: Least Significant Byte to Most Significant Byte
when byte access is used.

When the FOUR_BYTE_ACCESS bit in the OS Byte Control Register is cleared to ‘0’, the following access rules apply:

1. Writes to the OS2EC DATA BYTES][3:0] have no effect on the OBF bit in the OS STATUS OS Register.

2. Reads from the OS2EC Data EC Byte 0 Register clears the IBF bit in the OS STATUS OS Register.

3. Allreads from OS2EC DATA BYTES[3:1] return 00h without error.

4. Access to OS2EC DATA BYTES[3:1 has no effect on the IBF & OBF bits in the OS STATUS OS Register.

When the FOUR_BYTE_ACCESS bit in the OS Byte Control Register is set to ‘1’, the following access rules apply:

1. Writes to the OS2EC DATA BYTES[3:0] have no effect on the OBF bit in the OS STATUS OS Register.
2. Reads from the OS2EC Data EC Byte 3 Register clears the IBF bit in the OS STATUS OS Register.

10.13.2 OS2EC DATA EC BYTE 1 REGISTER

This register is aliased; see ACPI-OS DATA BYTES[3:0] on page 135, OS2EC DATA BYTES[3:0] on page 141, and
EC20S DATA BYTES[3:0] on page 142 for detailed description of access rules.

Offset | 109h
. i Reset
Bits Description Type Default Event
7:0 | OS2EC_DATA_BYTE_1 R/W Oh VCC1_R
This is byte 1 of the 32-bit OS2EC DATA BYTES[3:0]. ESET
© 2014 - 2015 Microchip Technology Inc. DS00001719D-page 141
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10.13.3 OS2EC DATA EC BYTE 2 REGISTER

This register is aliased; see ACPI-OS DATA BYTES[3:0] on page 135, OS2EC DATA BYTES[3:0] on page 141, and
EC20S DATA BYTES[3:0] on page 142 for detailed description of access rules.

Offset | 10Ah
. L. Reset
Bits Description Type Default Event
7:0| OS2EC_DATA BYTE_2 R/W Oh VCC1 R
This is byte 2 of the 32-bit OS2EC DATA BYTES[3:0]. ESET

10.13.4 OS2EC DATA EC BYTE 3 REGISTER

This register is aliased; see ACPI-OS DATA BYTES[3:0] on page 135, OS2EC DATA BYTES[3:0] on page 141, and
EC20S DATA BYTES[3:0] on page 142 for detailed description of access rules.

Offset |10Bh
. . Reset
Bits Description Type Default Event
7:0 | OS2EC_DATA BYTE_3 R/W Oh VCC1_R
This is byte 3 of the 32-bit OS2EC DATA BYTES[3:0]. ESET

10.13.5 EC20S DATA EC BYTE 0 REGISTER

This register is aliased; see ACPI-OS DATA BYTES[3:0] on page 135, OS2EC DATA BYTES[3:0] on page 141, and
EC20S DATA BYTES[3:0] on page 142 for detailed description of access rules.

Offset | 100h
. . Reset
Bits Description Type Default Event
7:0 |EC20S_DATA_BYTE_O R/W Oh VCC1_R
This is byte 0 of the 32-bit EC20S DATA BYTES[3:0]. ESET

EC20S DATA BYTES[3:0]

Writes by the ACPI_EC to the EC20S DATA BYTES[3:0] are aliased to the ACPI-OS DATA BYTESI3:0]

All access to the EC20S DATA BYTES[3:0] registers should be orderly: Least Significant Byte to Most Significant Byte
when byte access is used.

When the FOUR_BYTE_ACCESS bit in the OS Byte Control Register is cleared to ‘0’, the following access rules apply:
1. Writes to the EC20S Data EC Byte 0 Register set the OBF bit in the OS STATUS OS Register.

Reads from the EC20S DATA BYTES]3:0] have no effect on the IBF bit in the OS STATUS OS Register.

All reads from EC20S DATA BYTES[3:1] return 00h without error.

All writes to EC20S DATA BYTES[3:1] complete without error but the data are not registered.

Access to EC20S DATA BYTES[3:1] have no effect on the IBF & OBF bits in the OS STATUS OS Register.

ok owbn

When the FOUR_BYTE_ACCESS bit in the OS Byte Control Register is set to ‘1’ the following access rules apply:

1. Writes to the EC20S Data EC Byte 3 Register set the OBF bit in the OS STATUS OS Register.
2. Reads from the EC20S DATA BYTES[3:0] have no effect on the IBF bit in the OS STATUS OS Register.
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10.13.6 EC20S DATA EC BYTE 1 REGISTER

This register is aliased; see ACPI-OS DATA BYTES[3:0] on page 135, OS2EC DATA BYTES[3:0] on page 141, and
EC20S DATA BYTES[3:0] on page 142 for detailed description of access rules.

Offset |101h
. L. Reset
Bits Description Type Default Event
7:0| EC20S_DATA_BYTE_1 R/W Oh VCC1_R
This is byte 1 of the 32-bit EC20S DATA BYTES[3:0]. ESET

10.13.7 EC20S DATA EC BYTE 2 REGISTER

This register is aliased; see ACPI-OS DATA BYTES[3:0] on page 135, OS2EC DATA BYTES[3:0] on page 141, and
EC20S DATA BYTES[3:0] on page 142 for detailed description of access rules.

Offset |102h
. . Reset
Bits Description Type Default Event
7:0 [ EC20S_DATA BYTE_2 R/W Oh VCC1_R
This is byte 2 of the 32-bit EC20S DATA BYTES[3:0]. ESET

10.13.8 EC20S DATA EC BYTE 3 REGISTER

This register is aliased; see ACPI-OS DATA BYTES[3:0] on page 135, OS2EC DATA BYTES[3:0] on page 141, and
EC20S DATA BYTES[3:0] on page 142 for detailed description of access rules.

Offset |103h
. . Reset
Bits Description Type Default Event
7:0 |EC20S_DATA_BYTE_3 R/W Oh VCC1_R
This is byte 3 of the 32-bit EC20S DATA BYTES[3:0]. ESET

10.13.9 EC STATUS REGISTER

This register is aliased to the OS STATUS OS Register on page 136. The OS STATUS OS Register is a read only version
of this register.

Offset | 104h
. i Reset
Bits Description Type Default Event
7 | UDOA R/W Ob VCC1_R
User Defined ESET
6| SMI_EVT R/W Ob VCC1_R
See SMI_EVT bit in OS STATUS OS Register on page 136 for bit ESET
description.
5|SCI_EVT R/W Ob VCC1_R
See SMI_EVT bit in OS STATUS OS Register on page 136 for bit ESET
description.
4| BURST R/W Ob VCC1_R
ESET
See BURST bit in OS STATUS OS Register on page 136 for bit
description.
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Offset |104h
. i Reset
Bits Description Type Default Event
3|CMD R Ob VCC1_R
See CMD bit in OS STATUS OS Register on page 136 for bit ESET
description.
2| UD1A R/W Ob VCC1_R
User Defined ESET
1|I1BF R Oh VCC1_R
See IBF bit in OS STATUS OS Register on page 136 for bit descrip- ESET
tion.
0| OBF R Oh VCC1_R
See OBF bitin OS STATUS OS Register on page 136 for bit descrip- ESET
tion.

Note:  The IBF and OBF bits are not de-asserted by hardware when the host is powered off, or the LPC interface
powers down; for example, following system state changes S3->S0, S5->S0, G3-> SO0. For further informa-
tion on how these bits are cleared, refer to IBF and OBF bit descriptions in the STATUS OS-Register defi-
nition.

10.13.10 EC BYTE CONTROL REGISTER

This register is aliased to the OS Byte Control Register on page 140. The OS Byte Control Register is a read only version
of this register.

Offset |105h
. i Reset
Bits Description Type Default Event
7:1| Reserved R - -

0| FOUR_BYTE_ACCESS R/W Ob VCC1_R

See FOUR_BYTE_ACCESS bit in OS Byte Control Register on ESET

page 140 for bit description.
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11.0 8042 EMULATED KEYBOARD CONTROLLER

11.1 Introduction

The MEC1322 keyboard controller uses the EC to produce a superset of the features provided by the industry-standard
8042 keyboard controller. The 8042 Emulated Keyboard Controller is a Host/EC Message Interface with hardware
assists to emulate 8042 behavior and provide Legacy GATEA20 support.

| Note: There is no VCC emulation in hardware for this interface.

11.2 References

There are no references for this block.

11.3 Interface

This block is designed to be accessed externally via the pin interface and internally via a registered host interface.

FIGURE 11-1: /0 DIAGRAM OF BLOCK

Host Interface

~af—-

Clock Inputs

Resets

Interrupts

-

8042 Emulated Keyboard Controller

-

Signal Description

11.4 Signal Description

TABLE 11-1: SIGNAL DESCRIPTION TABLE

Name Direction

Description

KBRST Output

Keyboard Reset, routed to pin
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11.5 Host Interface

The 8042 interface is accessed by host software via a registered interface, as defined in Section 11.13, "Configuration
Registers" and Section 11.14, "Runtime Registers".

11.6 Power, Clocks and Reset

This section defines the Power, Clock, and Reset parameters of the block.
11.6.1 POWER DOMAINS

TABLE 11-2: POWER SOURCES

Name Description

VCCA1 This Power Well is used to power the registers and logic in this block.
11.6.2 CLOCK INPUTS
TABLE 11-3: CLOCK INPUTS

Name Description
1MHz Clock used for the counter in the CPU_RESET circuitry.

11.6.3 RESETS

TABLE 11-4: RESET SIGNALS

Name Description
VCC1_RESET This reset is asserted when VCC1 is applied.
PWRGD This signal is asserted when the main power rail is asserted.
PCl RESET# This signal is asserted when LRESET# is asserted.
nSIO_RESET This signal is asserted when VCC1 is low, PWRGD is low, or LRESET#
is asserted.

11.7 Interrupts

This section defines the Interrupt Sources generated from this block.

TABLE 11-5: SYSTEM INTERRUPTS

Source Description

KIRQ This interrupt source for the SIRQ logic, representing a Keyboard inter-
rupt, is generated when the PCOBF status bit is ‘1'.

MIRQ This interrupt source for the SIRQ logic, representing a Mouse interrupt,
is generated when the AUXOBF status bit is “1°.

TABLE 11-6: EC INTERRUPTS

Source Description
8042EM_IBF Interrupt generated by the host writing either data or command to the data
register
8042EM_OBF Interrupt generated by the host reading either data or aux data from the
data register

11.8 Low Power Modes
The 8042 Interface may be put into a low power state by the chip’s Power, Clocks, and Reset (PCR) circuitry.
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11.9 Description
11.9.1 BLOCK DIAGRAM

FIGURE 11-2: BLOCK DIAGRAM OF 8042 Emulated Keyboard Controller

Host EC
Access HOST_EC Data register
LPC I/O Index =00 ——R

Write Data W o7 06 D5 D4 D3 02 D1 0o
LPC 110 |w SPB offset =100h
Write CMD Read Data or CMD

EC_HOST Data Register

Access

LPC I/0 Index =00 o o o o o o o o " SPB offset =100h
Read Data or AUX Data —@ Write Data
SPB offset =10Ch
Status Register Write Aux Data
R R
LPC 1/0 read index =04h i i AUXOBF 1 UD i cm i B o8r V\éPB offset =104h

AUXH = 1 Bit [5] is AUXOBF
AUXH = 0 Bit [5] is UD

2 |BF SET on Host Write to LPC 1/0
Index =00h or 04h
IBF Cleared on EC Read to SPB
Offset = 00h

Keyboard Control Register

o7 D6 D5 D4 D3 D2 D1 Do
AUXH up OBFEN up up PCOBFEN SAEN up

E;U

FF_0508

PCOBF Register

3 OBF SET on EC Write to
SPB offset = 100h or 10Ch o e b5 s 03 2 o1 00
OBF Cleared by Read Of RES RES RES RES RES RES RES PCOBF*
LPC I/O Index 00h

W
FF_0514

1 This bit is reset by . . .
LPCRESET and VTR_POR PCOBFEN = 1 PCOBF is contents of Bit 0 SPB offset = 114h

PCOBFEN = 0 PCBOBEF is set on EC Write of SPB offset = 100 h
PCOBEF is cleared on Host Read of LPC I/O index = 00h

11.10 EC-to-Host Keyboard Communication

The EC can write to the EC_HOST Data / AUX Data Register by writing to the HOST2EC Data Register at EC-Only
offset Oh or the EC AUX Data Register at EC-Only offset Ch. A write to either of these addresses automatically sets bit
0 (OBF) in the Status register. A write to the HOST2EC Data Register may also set PCOBF. A write to the EC AUX Data
Register may also set AUXOBF.

11.10.1 PCOBF DESCRIPTION

If enabled by the bit OBFEN, the bit PCOBF is gated onto KIRQ. The KIRQ signal is a system interrupt which signifies
that the EC has written to the HOST2EC Data Register (EC-Only offset Oh). On power-up, PCOBF is reset to 0. PCOBF
will normally reflect the status of writes to HOST2EC register, if PCOBFEN is “0”. PCOBF is cleared by hardware on a
HOST read of the EC_HOST Data / AUX Data Register.

KIRQ is normally selected as IRQ1 for keyboard support.

Additional flexibility has been added which allows firmware to directly control the PCOBF output signal, independent of
data transfers to the host-interface data output register. This feature allows the MEC1322 to be operated via the host
“polled” mode. Firmware control is active when PCOBFEN is ‘1. Firmware sets PCOBF high by writing a “1” to the
PCOBEF field of the PCOBF Register. Firmware must also clear PCOBF by writing a “0” to the PCOBF field.

The PCOBF register is also readable; the value read back on bit 0 of the register always reflects the present value of
the PCOBF output. If PCOBFEN = 1, then this value reflects the output of the firmware latch in the PCOBF Register. If
PCOBFEN = 0, then the value read back reflects the in-process status of write cycles to the HOST2EC Data Register
(i.e., if the value read back is high, the host interface output data register has just been written to). If OBFEN=0, then
KIRQ is driven inactive (low).
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11.10.2 AUXOBF DESCRIPTION

If enabled by the bit OBFEN, the bit AUXOBF is multiplexed onto MIRQ. The AUXOBF/MIRQ signal is a system interrupt
which signifies that the EC has written to the EC_HOST Data / AUX Data Register. On power-up, after VCC1_RESET,
AUXOBEF is reset to 0. AUXOBF will normally reflects the status of writes to EC EC AUX Data Register (EC-Only offset
Ch). AUXOBEF is cleared by hardware on a read of the Host Data Register. If OBFEN=0, then MIRQ is driven inactive
(low).

MIRQ is normally selected as IRQ12 for mouse support.

Firmware can also directly control the AUXOBF output signal, similar to the mechanism it can use to control PCOBF.
Firmware control is active when AUXH is ‘0’. Firmware sets AUXOBF high by writing a “1” to the AUXOBF field of the
EC Keyboard Status Register. Firmware must also clear AUXOBF by writing a “0” to the AUXOBEF field.

TABLE 11-7: OBFEN AND PCOBFEN EFFECTS ON KIRQ
OBFEN PCOBFEN

0 X KIRQ is inactive and driven low
1 0 KIRQ = PCOBF (status of writes to HOST2EC Data Register)
1 1 KIRQ = PCOBF (status of writes to PCOBF Register)

TABLE 11-8: OBFEN AND AUXH EFFECTS ON MIRQ

OBFEN AUXH
0 X MIRQ is inactive and driven low
1 0 MIRQ = AUXOBEF (status of writes to EC AUX Data Register)
1 1 MIRQ = AUXOBF (status of writes to AUXOBF in EC Keyboard Status Register)

11.11 Legacy Port92/GATEA20 Support

The MEC1322 supports LPC 1/O writes to port HOST 1/O address 92h as a quick alternate mechanism for generating a
CPU_RESET pulse or controlling the state of GATEA20. The Port92/GateA20 logic has a separate Logical Device Num-
ber and Base Address register (see Section 11.16, "Legacy Port92/GATEA20 Configuration Registers" and Section
11.17, "Legacy Port92/GATEA20 Runtime Registers". The Base Address Register for the Port92/GateA20 Logical
Device has only one writable bit, the Valid Bit, since the only I/0O accessible Register has a fixed address.

The Port 92 Register resides at HOST I/O address 92h and is used to support the alternate reset (ALT_RST#) and alter-
nate GATEA20 (ALT_A20) functions. This register defaults to 00h on assertion of nSIO_RESET.

Setting the Port92 Enable bit (Port 92 Enable Register) enables the Port92h Register. When Port92 is disabled, by clear-
ing the Port92 Enable bit, then access to this register is completely disabled (I/O writes to host 92h are ignored and 1/0
reads float the system data bus SD[7:0]).

11.11.1  GATE A20 SPEEDUP

The MEC1322 contains on-chip logic support for the GATEA20 hardware speed-up feature. GATEA20 is part of the con-
trol required to mask address line A20 to emulate 8086 addressing.

In addition to the ability for the host to control the GATEA20 output signal directly, a configuration bit called SAEN in the
Keyboard Control Register is provided; when set, SAEN allows firmware to control the GATEA20 output. When SAEN
is set, a 1 bit register (GATEA20 Control Register) controls the GATEA20 output.

Host control and firmware control of GATEA20 affect two separate register elements. Read back of GATEA20 through
the use of EC OFFSET 100h reflects the present state of the GATEA20 output signal: if SAEN is set, the value read
back corresponds to the last firmware-initiated control of GATEAZ20; if SAEN is reset, the value read back corresponds
to the last host-initiated control of GATEAZ20.

Host control of the GATEA20 output is provided by the hardware interpretation of the “GATEA20 sequence” (see
Table 11-9, "GATEA20 Command/Data Sequence Examples"). The foregoing description assumes that the SAEN con-
figuration bit is reset.
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When the MEC1322 receives a “D1” command followed by data (via the host interface), the on-chip hardware copies
the value of data bit 1 in the received data field to the GATEA20 host latch. At no time during this host-interface trans-
action will PCOBF or the IBF flag (bit 1) in the EC Keyboard Status Register be activated; for example, this host control
of GATEAZ20 is transparent to firmware, with no consequent degradation of overall system performance. Table 11-9
details the possible GATEA20 sequences and the MEC1322 responses.

An additional level of control flexibility is offered via a memory-mapped synchronous set and reset capability. Any data
written to the SETGA20L Register causes the GATEA20 host latch to be set; any data written to the RSTGA20L Register
causes it to be reset. This control mechanism should be used with caution. It was added to augment the “normal” control
flow as described above, not to replace it. Since the host and the firmware have asynchronous control capability of the
host latch via this mechanism, a potential conflict could arise. Therefore, after using the SETGA20L and RSTGA20L
registers, firmware should read back the GATEAZ20 status via the GATEA20 Control Register (with SAEN = 0) to confirm
the actual GATEA20 response.

TABLE 11-9: GATEA20 COMMAND/DATA SEQUENCE EXAMPLES

3;‘:: RIW D[0:7] IBF Flag GATEA20 Comments
1 w D1 0 Q GATEAZ20 Turn-on Sequence
0 w DF 0 1
1 w FF 0 1
1 w D1 0 Q GATEA20 Turn-off Sequence
0 w DD 0 0
1 w FF 0 0
1 w D1 0 Q GATEAZ20 Turn-on Sequence(*)
1 w D1 0 Q
0 w DF 0 1
1 w FF 0 1
1 w D1 0 Q GATEAZ20 Turn-off Sequence(*)
1 w D1 0 Q
0 w DD 0 0
1 w FF 0 0
1 w D1 0 Q Invalid Sequence
1 w XX** 1 Q
1 w FF 1 Q
Note:  The following notes apply:
- All examples assume that the SAEN configuration bit is 0.
- “Q” indicates the bit remains set at the previous state.
- *Not a standard sequence.
- **XX = Anything except D1.
- If multiple data bytes, set IBF and wait at state 0. Let the software know something unusual happened.
- For data bytes, only D[1] is used; all other bits are don't care.
- Host Commands (FF, FE, & D1) do not cause IBF. The method of blocking IBF in Figure 11-4 is the nlOW not
being asserted when FF, FE, & D1 Host commands are written”.
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The hardware GATEA20 state machine returns to state S1 from state S2 when CMD = D1, as shown in the following

figures:.
FIGURE 11-3: GATEA20 STATE MACHINE
[IBF=0, Latch DIN
Notes: GateA20 Changes \When in S1 going to S2

Clock =wrdinB

CMD=[C/D=1]

Data = [C/D=0]
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FIGURE 11-4: GATEA20 IMPLEMENTATION DIAGRAM
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GATEA20 Reg RD (D0)

RSTGA20L Reg (Any WR)

11.11.2 CPU_RESET HARDWARE SPEED-UP

The ALT_CPU_RESET bit generates, under program control, the ALT_RST# signal, which provides an alternate, means
to drive the MEC1322 CPU_RESET pin which in turn is used to reset the Host CPU. The ALT_RST# signal is internally
NANDed together with the KBDRESET# pulse from the KRESET Speed up logic to provide an alternate software means
of resetting the host CPU.

Before another ALT_RST# pulse can be generated, ALT_CPU_RESET must be cleared to ‘0’ either by an nSIO_RESET
or by a write to the Port 92 Register with bit 0 = ‘0’. An ALT_RST# pulse is not generated in the event that the
ALT_CPU_RESET bit is cleared and set before the prior ALT_RESET# pulse has completed.

If the 8042EM Sleep Enable is asserted, or the 8042 EM ACTIVATE bit is de-asserted, the 1MHz clocks source is dis-
abled.
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FIGURE 11-5: CPU_RESET IMPLEMENTATION DIAGRAM
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11.12 Instance Description

There are two blocks defined in this chapter: Emulated 8042 Interface and the Legacy Port92/GATEA20 Support. The
MEC1322 has one instance of each block.

11.13 Configuration Registers

The registers listed in the Configuration Register Summary table are for a single instance of the Emulated 8042 Inter-
face. The addresses of each register listed in this table are defined as a relative offset to the host “Base Address” defined
in the Configuration Register Base Address Table.

TABLE 11-10: CONFIGURATION REGISTER BASE ADDRESS TABLE

Instance Logical
Block Instance Device Host Address Space Base Address
Number
Number
Emulated 8042 0 1 LPC Configuration Port INDEX = 00h
Interface i i
EC 32-bit internal 400F_0400h
address space

Each Configuration register access through the Host Access Port is via its LDN and its Host Access Port Index. EC
access is a relative offset to the EC Base Address.

TABLE 11-11: CONFIGURATION REGISTER SUMMARY

Offset Register Name (Mnemonic)
30h Activate Register
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11.13.1  ACTIVATE REGISTER
Offset |30h
. s Reset
Bits Description Type Default Event
7:1| Reserved R - -
0| ACTIVATE R/W Ob PWRGD
1=The 8042 Interface is powered and functional. and

0=The 8042 Interface is powered down and inactive. VCC1_R

ESET

11.14 Runtime Registers

The registers listed in the Runtime Register Summary table are for a single instance of the Emulated 8042 Interface.
The addresses of each register listed in this table are defined as a relative offset to the host “Base Address” defined in
the Runtime Register Base Address Table.

Block Instance Instance Number Host Address Space Base Address
Emulated 8042 0 LPC 110 Programmed BAR
Interface EC 32-bit address 400F_0400h

space

TABLE 11-12: RUNTIME REGISTER SUMMARY

The Base Address indicates where the first register can be accessed in a particular address space for a block instance.

Offset Register Name (Mnemonic)
00h/04h HOST_EC Data / CMD Register
00h EC_HOST Data / AUX Data Register
04h Keyboard Status Read Register
11.14.1  HOST_EC DATA/CMD REGISTER
Offset |00h
. e Reset
Bits Description Type Default Event
7:0 | WRITE_DATA w Oh VCC1_R
ESET

This 8-bit register is write-only. When written, the C/D bit in the Key-
board Status Read Register is cleared to ‘0’, signifying data, and the
IBF in the same register is set to ‘1°.

When the Runtime Register at offset Oh is read by the Host, it func-
tions as the EC_HOST Data / AUX Data Register.

© 2014 - 2015 Microchip Technology Inc.

Downloaded from: http://www.datasheetcataloa.com/

DS00001719D-page 153



http://www.datasheetcatalog.com/

MEC1322

Offset |04h
. i Reset
Bits Description Type Default Event
7:0 (WRITE_CMD w Oh VCC1_R
This 8-bit register is write-only and is an alias of the register at offset ESET
Oh. When written, the C/D bit in the Keyboard Status Read Register
is set to ‘1", signifying a command, and the IBF in the same register
is setto ‘1.
When the Runtime Register at offset 4h is read by the Host, it func-
tions as the Keyboard Status Read Register.
11.14.2 EC_HOST DATA / AUX DATA REGISTER
Offset |00h
. e Reset
Bits Description Type Default Event
7:0 | READ_DATA R Oh VCC1_R
This 8-bit register is read-only. When read by the Host, the PCOBF ESET
and/or AUXOBF interrupts are cleared and the OBF flag in the status
register is cleared.
11.14.3 KEYBOARD STATUS READ REGISTER
This register is a read-only alias of the EC Keyboard Status Register.
Offset |04h
. e Reset
Bits Description Type Default Event
7:6|UD2 R Oh VCC1_R
User-defined data. Readable and writable by the EC when written ESET
by the EC at its EC-only alias.
5| AUXOBF R Oh VCC1_R
Auxiliary Output Buffer Full. This bit is set to “1” whenever the EC ESET
writes the EC AUX Data Register. This flag is reset to “0” whenever
the EC writes the EC Data Register.
4|UD1 R Oh VCC1_R
User-defined data. Readable and writable by the EC when written ESET
by the EC at its EC-only alias.
3|C/D R Oh VCC1_R
Command Data. This bit specifies whether the input data register ESET
contains data or a command (“0” = data, “1” = command). During a
Host command write operation (when the Host writes the
HOST_EC Data / CMD Register at offset 04h), this bit is set to “1”.
During a Host data write operation (when the Host writes the
HOST_EC Data / CMD Register at offset Oh), this bit is set to “0”.
2|UDO R Oh VCC1_R
User-defined data. Readable and writable by the EC when written ESET and
by the EC at its EC-only alias. PCI
o . o . RESET#
Note:  This bit is reset to ‘0’ when the LRESET# pin signal is
asserted.
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Output Buffer Full. This bit is set when the EC writes a byte of Data
or AUX Data into the EC_HOST Data / AUX Data Register. When
the Host reads the HOST_EC Data / CMD Register, this bit is auto-
matically cleared by hardware and a 8042EM_OBEF interrupt is gen-
erated.

Note: This bit is not reset when PWRGD is asserted or when
the LPC interface powers down. To clear this bit, firm-
ware must read the HOST_EC Data / CMD Register in
the Runtime address space.

Offset |04h
. i Reset
Bits Description Type Default Event
1|1BF R Oh VCC1_R
Input Buffer Full. This bit is set to “1” whenever the Host writes data ESET
or a command into the HOST_EC Data / CMD Registerr. When this
bit is set, the EC's 8042EM_IBF interrupt is asserted, if enabled.
When the EC reads the HOST_EC Data/CMD Register, this bit is
automatically reset and the interrupt is cleared.
Note:  This bit is not reset when PWRGD is asserted or when
the LPC interface powers down. To clear this bit, firm-
ware must read the EC Data Register in the EC-Only
address space.
0| OBF R Oh VCC1_R
ESET

11.15 Emulated 8042 Interface EC-Only Registers

The registers listed in the EC-Only Register Summary table are for a single instance of the Emulated 8042 Interface.
The addresses of each register listed in this table are defined as a relative offset to the host “Base Address” defined in
the EC-Only Register Base Address Table.

TABLE 11-13: EC-ONLY REGISTER BASE ADDRESS TABLE

Block Instance Instance Number Host Address Space Base Address
Emulated 8042 0 EC 32-bit address 400F_0410h
Interface space

The Base Address indicates where the first register can be accessed in a particular address space for a block instance.

TABLE 11-14: EC-ONLY REGISTER SUMMARY

Offset Register Name (Mnemonic)
Oh HOST2EC Data Register
Oh EC Data Register
4h EC Keyboard Status Register
8h Keyboard Control Register
Ch EC AUX Data Register
14h PCOBF Register
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11.15.1 HOST2EC DATA REGISTER

Offset |Oh
. Iy Reset
Bits Description Type Default Event
7:0| HOST2EC_DATA R Oh VCC1_R
This register is an alias of the HOST_EC Data / CMD Register. ESET
When read at the EC-Only offset of Oh, it returns the data written by
the Host to either Runtime Register offset Oh or Runtime Register
offset 04h.
11.15.2 EC DATA REGISTER
Offset |Oh
. Iy Reset
Bits Description Type Default Event
7:0| EC_DATA w Oh VCC1_R
ESET

11.15.3 EC KEYBOARD STATUS REGISTER
This register is an alias of the Keyboard Status Read Register. The fields C/D, IBF, and OBF remain read-only.

Offset |04h
. e Reset
Bits Description Type Default Event
7:6|UD2 R/W Oh VCC1_R
User-defined data. Readable and writable by the EC. ESET
5| AUXOBF R/W Oh VCC1_R
Auxiliary Output Buffer Full. This bit is set to ‘1’ whenever the EC ESET
writes the EC AUX Data Register. This flag is reset to ‘0’ whenever
the EC writes the EC Data Register.
4| UD1 R/W Oh VCC1_R
User-defined data. Readable and writable by the EC when written ESET
by the EC at its EC-only alias.
3|C/D R Oh VCC1_R
Command Data. This bit specifies whether the input data register ESET
contains data or a command. During a Host command write opera-
tion (when the Host writes the HOST_EC Data / CMD Register at
offset 04h), this bit is set to ‘1’. During a Host data write operation
(when the Host writes the HOST_EC Data / CMD Register at offset
0h), this bit is set to ‘0.
1=Command
0=Data
2|UDO R/W Oh VCC1_R
User-defined data. Readable and writable by the EC when written ESET and
by the EC at its EC-only alias. PCI
RESET#
This bit is reset to ‘0’ when the LRESET# pin signal is asserted.
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Offset |04h
. e Reset
Bits Description Type Default Event
1|IBF R Oh VCC1_R
Input Buffer Full. This bit is set to “1” whenever the Host writes data ESET
or a command into the HOST_EC Data / CMD Registerr. When this
bit is set, the EC's 8042EM_IBF interrupt is asserted, if enabled.
When the EC reads the Data/CMD Register, this bit is automatically
reset and the interrupt is cleared.
This bit is not reset when PWRGD is asserted or when the LPC
interface powers down. To clear this bit, firmware must read the EC
Data Register in the EC-Only address space.
0| OBF R Oh VCC1_R
Output Buffer Full. This bit is set when the EC writes a byte of Data ESET
or AUX Data into the EC_HOST Data / AUX Data Register. When
the Host reads the HOST_EC Data / CMD Register, this bit is auto-
matically cleared by hardware and a 8042EM_OBEF interrupt is gen-
erated.
This bit is not reset when PWRGD is asserted or when the LPC
interface powers down. To clear this bit, firmware must read the
Data/CMD Register in the Runtime address space.
11.15.4 KEYBOARD CONTROL REGISTER
Offset |08h
. e Reset
Bits Description Type Default Event
7 | AUXH R/W Oh VCC1_R
AUX in Hardware. ESET
1=AUXOBF of the Keyboard Status Read Register is set in hardware
by a write to the EC AUX Data Register
0=AUXOBF is not modified in hardware, but can be read and written
by the EC using the EC-Only alias of the EC Keyboard Status
Register
6| UD5 R/W Oh VCC1_R
User-defined data. Readable and writable by the EC when written by ESET
the EC at its EC-only alias.
5| OBFEN R/W Oh VCC1_R
When this bit is ‘1’, the system interrupt signal KIRQ is driven by the ESET
bit PCOBF and MIRQ is driven by AUXOBF. When this bit is ‘0’, KIRQ
and MIRQ are driven low.
This bit must not be changed when OBF of the status register is equal
to ‘1.
4:3|UD4 R/W Oh VCC1_R
User-defined data. Readable and writable by the EC when written by ESET
the EC at its EC-only alias.
2| PCOBFEN R/W Oh VCC1_R
ESET
1= reflects the value written to the PCOBF Register
0=PCOBF reflects the status of writes to the EC Data Register
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Offset |08h
. i Reset
Bits Description Type Default Event
1|SAEN R/W Oh VCC1_R
Software-assist enable. ESET
1=This bit allows control of the GATEAZ20 signal via firmware
0=GATEAZ20 corresponds to either the last Host-initiated control of
GATEAZ20 or the firmware write to the Keyboard Control Register
or the EC AUX Data Register.
0|UD3 R/W Oh VCC1_R
User-defined data. Readable and writable by the EC when written by ESET
the EC at its EC-only alias.
11.15.5 EC AUX DATA REGISTER
Offset |0Ch
. i Reset
Bits Description Type Default Event
7:0 | EC_AUX_DATA w Oh VCC1_R
This 8-bit register is write-only. When written, the C/D in the Key- ESET
board Status Read Register is cleared to ‘0’, signifying data, and the
IBF in the same register is set to ‘1’.
When the Runtime Register at offset Oh is read by the Host, it func-
tions as the EC_HOST Data / AUX Data Register.
11.15.6 PCOBF REGISTER
Offset |14h
. e Reset
Bits Description Type Default Event
7:1| Reserved R - -
0| PCOBF R/W Oh VCC1_R
For a description of this bit, see Section 11.10.1, "PCOBF Descrip- ESET
tion".
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11.16 Legacy Port92/GATEA20 Configuration Registers

The registers listed in the Configuration Register Summary table are for a single instance of the Legacy
Port92/GATEA20 logic. The addresses of each register listed in this table are defined as a relative offset to the host
“Base Address” defined in the Configuration Register Base Address Table.

TABLE 11-15: CONFIGURATION BASE ADDRESS TABLE
Instance Logical
Block Instance Device Host Address Space Base Address
Number
Number
Port92-Legacy 0 1 LPC Configuration Port INDEX = 00h
EC 32-bit internal 400F_1800h

address space

Each Configuration register access through the Host Access Port is via its LDN and its Host Access Port Index. EC

access is a

TABLE 11-16: CONFIGURATION REGISTER SUMMARY

relative offset to the EC Base Address.

Offset Register Name (Mnemonic)
30h Port 92 Enable Register
11.16.1  PORT 92 ENABLE REGISTER
Offset |30h
. e Reset
Bits Description Type Default Event
7:1| Reserved R - -
0|P92_EN R/W Oh PWRGD
When this bit is ‘1’, the Port92h Register is enabled. When this bit is and
‘0, the Port92h Register is disabled, and Host writes to LPC VCC1_R
address 92h are ignored. ESET

11.17 Legacy Port92/GATEA20 Runtime Registers

The registers listed in the Runtime Register Summary table are for a single instance of the Legacy Port92/GATEA20
logic. The addresses of each register listed in this table are defined as a relative offset to the host “Base Address”
defined in the Runtime Register Base Address Table.

TABLE 11-17: RUNTIME REGISTER BASE ADDRESS TABLE

Block Instance Instance Number Host Address Space Base Address
Port92-Legacy 0 LPC I/0 0092h
EC 32-bit address 400F_1800h
space

The Base Address indicates where the first register can be accessed in a particular address space for a block instance.

TABLE 11-18: RUNTIME REGISTER SUMMARY

Offset Register Name (Mnemonic)
Oh Port 92 Register
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11.17.1  PORT 92 REGISTER
Offset |Oh
. Iy Reset
Bits Description Type Default Event
7:2 | Reserved R - -
1| ALT_GATE_A20 R/W Oh nSIO_R
This bit provides an alternate means for system control of the ESET
GATEA20 pin. ALT_A20 low drives GATEA20 low, if A20 from the
keyboard controller is also low. When Port 92 is enabled, writing a 1
to this bit forces ALT_A20 high. ALT_A20 high drives GATEA20 high
regardless of the state of A20 from the keyboard controller.
0=ALT_AZ20 is driven low
1=ALT_A20 is driven high
0|ALT_CPU_RESET R/W Oh nSIO_R
ESET

This bit provides an alternate means to generate a CPU_RESET
pulse. The CPU_RESET output provides a means to reset the sys-
tem CPU to effect a mode switch from Protected Virtual Address
Mode to the Real Address Mode. This provides a faster means of
reset than is provided through the EC keyboard controller. Writing a
“1” to this bit will cause the ALT_RST# internal signal to pulse (active
low) for a minimum of 6us after a delay of 14us. Before another
ALT_RST# pulse can be generated, this bit must be written back to
“0”.

11.18 Emulated 8042 Interface EC-Only Registers
The registers listed in the EC-Only Register Summary table are for a single instance of the Legacy Port92/GATEA20

logic. The addresses of each register listed in this table are defined as a relative offset to the host “Base Address

defined in the EC-Only Register Base Address Table.
TABLE 11-19: EC-ONLY REGISTER BASE ADDRESS TABLE

”»

Block Instance

Instance Number Host

Address Space

Base Address

Port92-Legacy 0

EC

32-bit address
space

400F_1900h

TABLE 11-20: EC-ONLY REGISTER SUMMARY

The Base Address indicates where the first register can be accessed in a particular address space for a block instance.

Offset Register Name (Mnemonic)
Oh GATEAZ20 Control Register
8h SETGA20L Register
Ch RSTGA20L Register
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11.18.1 GATEA20 CONTROL REGISTER
Offset |Oh
. _ Reset
Bits Description Type Default Event
7:1| Reserved R - -
0| GATEA20 R/W 1h VCC1_R
0=The GATEA20 output is driven low ESET
1=The GATEAZ20 output is driven high
11.18.2 SETGA20L REGISTER
Offset |08h
. . Reset
Bits Description Type Default Event
7:0 | SETGA20L w - -
See Section 11.11.1, "GATE A20 Speedup" for information on this
register. A write to this register sets GATEA20 in the GATEA20 Con-
trol Register.
11.18.3 RSTGA20L REGISTER
Offset |OCh
. . Reset
Bits Description Type Default Event
7:0 | RSTGA20L w - -
See Section 11.11.1, "GATE A20 Speedup" for information on this
register. A write to this register sets GATEA20 in the GATEA20 Con-
trol Register.
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12.0 MAILBOX INTERFACE

12.1 Overview

The Mailbox provides a standard run-time mechanism for the host to communicate with the Embedded Controller (EC)

12.2 References

No references have been cited for this feature.

12.3 Terminology

There is no terminology defined for this section.

12.4 Interface

This block is designed to be accessed externally via the pin interface and internally via a registered host interface.

FIGURE 12-1: /0 DIAGRAM OF BLOCK

Mailbox Interface

Host Interface
Signal Description

Power, Clocks and Reset
|

Interrupts

12.5 Signal Description
TABLE 12-1: SIGNAL DESCRIPTION TABLE

Name Direction Description

nSMI OUTPUT SMl alert signal to the Host.

12.6 Host Interface

The Mailbox interface is accessed by host software via a registered interface, as defined in Section 12.11, "Runtime
Registers" and Section 12.12, "EC-Only Registers".

12.7 Power, Clocks and Reset

This section defines the Power, Clock, and Reset parameters of the block.
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12.7.1 POWER DOMAINS
TABLE 12-2: POWER SOURCES
Name Description
VCCA1 The logic and registers implemented in this block are powered by this
power well.
12.7.2 CLOCK INPUTS
TABLE 12-3: CLOCK INPUTS
Name Description
48 MHz Ring Oscillator This is the clock source for Mailbox logic.
12.7.3 RESETS
TABLE 12-4: RESET SIGNALS
Name Description
VCC1_RESET This signal resets all the registers and logic in this block to their default
state.
PWRGD This signal is asserted when the main power rail is asserted. The Host
Access Port is reset when this signal is de-asserted.
12.8 Interrupts
TABLE 12-5: SYSTEM INTERRUPTS

Source

Description

MBX_Host_SIRQ

This interrupt source for the SIRQ logic is generated when the EC_WR bit
is ‘1" and enabled by the EC_WR_EN bit.

MBX_Host_SMI This interrupt source for the SIRQ logic is generated when any of the
EC_SWI bits are asserted and the corresponding EC_SWI_EN bit are
asserted as well. This event is also asserted if the EC_ WR/EC_WR_EN
event occurs as well.

This bit is also routed to the nSMI pin.
TABLE 12-6: EC INTERRUPTS
Source Description
MBX Interrupt generated by the host writing the HOST-to-EC Mailbox register.
MBX_DATA Interrupt generated by the host writing the MBX_DATA register.

12.9 Low Power Modes

The Mailbox automatically enters a low power mode whenever it is not actively.
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12.10 Description

FIGURE 12-2: MAILBOX BLOCK DIAGRAM

HOST-to-EC

Forty-three 8-bit

Host CPU Mailbox Registers

EC

EC-to-HOST
SMI _

12.10.1 HOST ACCESS PORT

The Mailbox includes a total of 47 index-addressable 8-bit Mailbox registers and a two byte Mailbox Registers Host
Access Port. Forty-three of the 47 index-addressable 8-bit registers are EC Mailbox registers, which can be read and
written by both the EC and the Host. The remaining four registers are used for signaling between the Host and the EC.
The Host Access Port consists of two 8-bit run-time registers that occupy two addresses in the HOST I/O space, MBX-
_INDEX Register and MBX_DATA Register. The Host Access Port is used by the host to access the 47 index-address-
able 8-bit registers.

To access a Mailbox register once the Mailbox Registers Interface Base Address has been initialized, the Mailbox reg-
ister index address is first written to the MBX Index port. After the Index port has been written, the Mailbox data byte
can be read or written via the MBX data port.

The Host Access Port is intended to be accessed by the Host only, however it may be accessed by the EC at the Offset
shown from its EC base address in Table 12-7, "Runtime Register Base Address Table".
12.10.2 HOST INTERRUPT GENERATION

The Mailbox can generate a SIRQ event for EC-to-HOST EC events, using the EC-to-Host Mailbox Register. This inter-
rupt is routed to the SIRQ block.

The Mailbox can also generate an SMI event, using SMI Interrupt Source Register. The SMI event can be routed to
any frame in the SIRQ stream as well as to the nSMI pin. The SMI event can be routed to nSMI pin by selecting the
nSMI signal function in the associated GPIO Pin Control Register. The SMI event produces a standard active low frame
on the serial IRQ stream and active low level on the open drain nSMI pin.

Routing for both the SIRQ logic and the nSMI pin is shown in Figure 12-3.
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FIGURE 12-3: MAILBOX SIRQ AND SMI ROUTING
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12.10.3 EC MAILBOX CONTROL

The HOST-to-EC Mailbox Register and EC-to-Host Mailbox Register are designed to pass commands between the host
and the EC. If enabled, these registers can generate interrupts to both the Host and the EC.

The two registers are not dual-ported, so the HOST BIOS and Keyboard BIOS must be designed to properly share these
registers. When the host performs a write of the HOST-to-EC Mailbox Register, an interrupt will be generated and seen
by the EC if unmasked. When the EC writes FFh to the Mailbox Register, the register resets to 00h, providing a simple
means for the EC to inform the host that an operation has been completed.

When the EC writes the EC-to-Host Mailbox Register, an SMI may be generated and seen by the host if unmasked.
When the Host CPU writes FFh to the register, the register resets to 00h, providing a simple means for the host to inform
that EC that an operation has been completed.

Note:  The protocol used to pass commands back and forth through the Mailbox Registers Interface is left to the
System designer. Microchip can provide an application example of working code in which the host uses the
Mailbox registers to gain access to all of the EC registers.
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12.11 Runtime Registers

The registers listed in the Runtime Register Summary table are for a single instance of the Mailbox. The addresses of
each register listed in this table are defined as a relative offset to the host “Base Address” defined in the Runtime Reg-

ister Base Address Table.

TABLE 12-7: RUNTIME REGISTER BASE ADDRESS TABLE

Block Instance Instance Number Host Address Space Base Address
Mailbox Interface 0 LPC 110 Programmed BAR
EC 32-bit address 400F_2400h
space

The Base Address indicates where the first register can be accessed in a particular address space for a block instance.

TABLE 12-8: RUNTIME REGISTER SUMMARY

Offset Register Name (Mnemonic)
Oh MBX_INDEX Register
1h MBX_DATA Register
12.11.1  MBX_INDEX REGISTER
Offset |Oh
. e Reset
Bits Description Type Default Event
7:0 | INDEX R/W Oh VCC1_R
The index into the mailbox registers listed in Table 12-10, "EC-Only ESET
Register Summary". and
PWRGD=
0
12.11.2 MBX_ DATA REGISTER
Offset [01h
. e Reset
Bits Description Type Default Event
7:0 | DATA R/W Oh VCC1_R
Data port used to access the registers listed in Table 12-10, "EC- ESET
Only Register Summary". and
PWRGD=
0

12.12 EC-Only Registers

The registers listed in the EC-Only Register Summary table are for a single instance of the Mailbox. The addresses of
each register listed in this table are defined as a relative offset to the host “Base Address” defined in the EC-Only Reg-

ister Base Address Table.

TABLE 12-9: EC-ONLY REGISTER BASE ADDRESS TABLE

Block Instance Instance Number Host Address Space Base Address
Mailbox Interface 0 EC 32-bit address 400F_2500h
space

The EC-Only registers can be accessed by the EC at the EC Offset from the Base Address. In addition, the registers
can be accessed through the Host Access Port, at the indexes listed in the following tables as “MBX_INDEX”.
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TABLE 12-10: EC-ONLY REGISTER SUMMARY

EC Offset I:I\:;txlicl)NISg;))( Register Name (Mnemonic)
00h 82h HOST-to-EC Mailbox Register
04h 83h EC-to-Host Mailbox Register
08h 96h SMI Interrupt Source Register
0Ch 97h SMI Interrupt Mask Register
10h 84h Mailbox register [0]

85h Mailbox register [1]
86h Mailbox register [2]
87h Mailbox register [3]
14h 88h Mailbox register [4]
89h Mailbox register [5]
8Ah Mailbox register [6]
8Bh Mailbox register [7]
18h 8Ch Mailbox register [8]
8Dh Mailbox register [9]
8Eh Mailbox register [A]
8Fh Mailbox register [B]
1Ch 90h Mailbox register [C]
91h Mailbox register [D]
92h Mailbox register [E]
93h Mailbox register [F]
20h 94h Mailbox register [10]
95h Mailbox register [11]
98h Mailbox register [12]
99h Mailbox register [13]
24h 9Bh Mailbox register [14]
9Dh Mailbox register [15]
9Fh Mailbox register [16]
AOh Mailbox register [17]
28h A1h Mailbox register [18]
A2h Mailbox register [19]
A3h Mailbox register [1A]
Adh Mailbox register [1B]
2Ch A5h Mailbox register [1C]
A6h Mailbox register [1D]
A7h Mailbox register [1E]
A8h Mailbox register [1F]
30h ASh Mailbox register [20]
AAh Mailbox register [21]
ABh Mailbox register [22]
ACh Mailbox register [23]
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TABLE 12-10: EC-ONLY REGISTER SUMMARY (CONTINUED)

EC Offset I(-In:;txli?leg;))( Register Name (Mnemonic)
34h ADh Mailbox register [24]
AEh Mailbox register [25]
AFh Mailbox register [26]
BOh Mailbox register [27]
38h B1h Mailbox register [28]
B2h Mailbox register [29]
B3h Mailbox register [2A]
Note: The Mailbox Index Addresses 9Ah, 9Ch and 9Eh are not used in Table 12-10. These addresses are
Reserved.

12.121 HOST-TO-EC MAILBOX REGISTER
Offset |Oh
MBX_ |[82h
INDEX
. e Reset
Bits Description Type Default Event
7:0| HOST_EC_MBOX Host Oh VCC1_R
If enabled, an interrupt to the EC marked by the MBX_DATA bit in Access ESET
the Interrupt Aggregator will be generated whenever the Host writes Port:
this register. R/W
This register is cleared when written with FFh. EC:
R/WC
12.12.2 EC-TO-HOST MAILBOX REGISTER
Offset |4h
MBX_ [83h
INDEX
. i Reset
Bits Description Type Default Event
7:0| EC_HOST_MBOX Host Oh VCC1_R
An EC write to this register will set bit EC_WR in the SMI Interrupt | Access ESET
Source Register to “1b’. If enabled, this will' generate a Host SMI. Port:
This register is cleared when written with FFh. R/WC
EC:
R/W
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12.12.3 SMI INTERRUPT SOURCE REGISTER

Offset |8h
MBX_ |96h
INDEX
. i Reset
Bits Description Type Default Event
7:1|EC_SWI Host Oh VCC1_R
EC Software Interrupt. An SIRQ to the Host is generated when any | Access ESET
bit in this register when this bit is set to ‘1b’ and the corresponding bit Port:
in the SMI Interrupt Mask Register register is “1b’. R/WC
EC:
This field is Read/Write when accessed by the EC at the EC offset. R/W
When written through the Host Access Port, each bit in this field is
cleared when written with a “1b’. Writes of ‘Ob’ have no effect.
0|EC_WR Host Oh VCC1_R
EC Mailbox Write. This bit is set automatically when the EC-to-Host | Access ESET
Mailbox Register has been written. An SMI or SIRQ to the Host is Port:
generated when n this bit is ‘“1b’ and the corresponding bit in the SMI R
Interrupt Mask Register register is “1b’. EC:
This bit is automatically cleared by a read of the EC-to-Host Mailbox -
Register through the Host Access Port.
This bit is read-only when read through the Host Access Port. It is
neither readable nor writable directly by the EC when accessed at
the EC offset.
12.12.4 SMI INTERRUPT MASK REGISTER
Offset |Ch
MBX_ |97h
INDEX
. Iy Reset
Bits Description Type Default Event
7:1|EC_SWI_EN Host Oh VCC1_R
EC Software Interrupt Enable. If this bit is ‘1b’, the bit EC_WR in the | Access ESET
SMI Interrupt Source Register is enabled for the generation of SIRQ Port:
or nSMI events. R/W
EC:
R/W
0|EC_WR_EN Host Oh VCC1_R
EC Mailbox Write.Interrupt Enable. Each bit in this field that is ‘1b’ | Access ESET
enables the generation of SIRQ interrupts when the corresponding Port:
bit in the EC_SWI field in the SMI Interrupt Source Register is ‘“1b’. R/W
EC:
R/W

© 2014 - 2015 Microchip Technology Inc.

Downloaded from: http://www.datasheetcataloa.com/

DS00001719D-page 169



http://www.datasheetcatalog.com/

MEC1322

13.0 ACPIPM1 BLOCK INTERFACE

13.1 Introduction

The MEC1322 supports ACPI as described in this section. These features comply with the ACPI Specification through
a combination of hardware and EC software.

13.2 References
ACPI Specification, Revision 1.0

13.3 Terminology

None

13.4 Interface

This block is an IP block designed to be incorporated into a chip. It is designed to be accessed externally via the pin
interface and internally via a registered host interface. The following diagram illustrates the various interfaces to the

block.
FIGURE 13-1: 1/0 DIAGRAM OF BLOCK
ACPI PM1 Block Interface
Host Interface
Signal Description
Clocks M
-
Resets
-
Interrupts
-
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13.5 Signal Description
Table 13-1, "ACPI PM1 Signal Description Table" lists the signals that are typically routed to the pin interface.

TABLE 13-1: ACPI PM1 SIGNAL DESCRIPTION TABLE
Name Direction Description

EC_SCI# Output Any or all of the PWRBTN_STS, SLPBTN_STS, and RTC_STS bits
in the Power Management 1 Status 2 Register can assert the
EC_SCI# pin if enabled by the associated bits in the Power Man-
agement 1 Enable 2 Register register. The EC_SCI_STS bit in the
EC-Only Registers register can also be used to generate an SCI on
the EC_SCI# pin.

13.6 Host Interface

The registers defined for the ACPI PM1 Block Interface are accessible by the various hosts as indicated in Section
13.11, "Runtime Registers".

13.7 Power, Clocks and Resets

This section defines the Power, Clock, and Reset parameters of the block.
13.7.1 POWER DOMAINS

TABLE 13-2: POWER SOURCES

Name Description

VCCA1 This power well sources the registers and logic in this block.

13.7.2 CLOCKS

This section describes all the clocks in the block, including those that are derived from the I/O Interface as well as the
ones that are derived or generated internally.

TABLE 13-3: CLOCKS

Name Description

48 MHz Ring Oscillator This clock signal drives selected logic (e.g., counters).

13.7.3 RESETS
TABLE 13-4: RESET SIGNALS

Name Description

VCC1_RESET This reset signal resets all of the registers and logic in this block.

13.8 Interrupts

This section defines the Interrupt Sources generated from this block.

TABLE 13-5: EC INTERRUPTS

Source Description
ACPIPM1_CTL This Interrupt is generated to the EC by the Host writing to the Power
Management 1 Control 2 Register register
ACPIPM1_EN This Interrupt is generated to the EC by the Host writing to the Power
Management 1 Enable 2 Register register
ACPIPM1_STS This Interrupt is generated to the EC by the Host writing to the Power
Management 1 Status 2 Register register
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13.9 Low Power Modes

The ACPI PM1 Block Interface may be put into a low power state by the chip’s Power, Clocks, and Reset (PCR) circuitry.

13.10 Description

This section describes the functions of the ACPI PM1 Block Interface in more detail.

The MEC1322 implements the ACPI fixed registers but includes only those bits that apply to the power button sleep
button and RTC alarm events. The ACPI WAK_STS, SLP_TYP, and SLP_EN bits are also supported.

The MEC1322 can generate SCI Interrupts to the Host. The functions described in the following sub-sections can gen-
erate a SCI event on the EC_SCI# pin. In the MEC1322, an SCI event is considered the same as an ACPI wakeup or

runtime event.

13.10.1  SCI EVENT-GENERATING FUNCTIONS

Event Event Bit

Definition

Power Button |[PWRBTN_STS
with Override

The power button has a status and an enable bit in the PM1_BLK of regis-
ters to provide an SCI upon the button press. The status bit is software
Read/Writable by the EC; the enable bit is Read-only by the EC. It also has
a status and enable bit in the PM1_BLK of registers to indicate and control
the power button override (fail-safe) event. These bits are not required by
ACPI.

The PWRBTN_STS bit is set by the Host to enable the generation of an
SCI due to the power button event. The status bit is set by the EC when it
generates a power button event and is cleared by the Host writing a ‘1’ to
this bit (writing a ‘0’ has no effect); it can also be cleared by the EC. If the
enable bit is set, the EC generates an SCI| power management event.

PWRBTNOR_STS

The power button has a status and an enable bit in the PM1_BLK of regis-
ters to provide an SCI upon the power button override.The power button
override event status bit is software Read/Writable by the EC; the enable bit
is software read-only by the EC.The enable bit for the override event is
located at bit 1 in the Power Management 1 Control Register 2 (PM1_CN-
TRL 2).The power button bit has a status and enable bit in the Runtime
Registers to provide an SCI power management event on a button press

The PWRBTNOR_STS bit is set by the Host to enable the generation of an
SCI due to the power button override event. The status bit is set by the EC
when it generates a power button event and is cleared by the Host writing a
‘1’ to this bit (writing a ‘0’ has no effect); it can also be cleared by the EC. If
the enable bit is set, the EC generates an SCI power management event.

Sleep Button |SLPBTN_STS

The sleep button that has a status and an enable bit in the Runtime Regis-
ters to provide an SCI power management event on a button press. The
status bit is software Read/Writable by the EC; the enable bit is Read-only
by the EC.

The SLPBTN_STS bit is set by the Host to enable the generation of an SCI
due to the sleep button event. The status bit is set by the EC when it gener-
ates a sleep button event and is cleared by the Host writing a ‘1’ to this bit
(writing a ‘0" has no effect); it can also be cleared by the EC. If the enable
bit is set, the EC will generate an SCI power management event.
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Event Event Bit Definition

RTC Alarm RTC_STS The ACPI specification requires that the RTC alarm generate a hardware
wake-up event from the sleeping state. The RTC alarm can be enabled as
an SCI event and its status can be determined through bits in the Runtime
Registers. The status bit is software Read/Writable by the EC; the enable
bit is Read-only by the EC.

The RTC_STS bit is set by the Host to enable the generation of an SCI due
to the RTC alarm event. The status bit is set by the EC when the RTC gen-
erates an alarm event and is cleared by the Host writing a ‘1’ to this bit (writ-
ing a ‘0’ has no effect); it can also be cleared by the EC. If the enable bit is
set, the EC will generate an SCI power management event.

Figure 13-2 describes the relationship of PM1 Status and Enable bits to the EC_SCI# pin.

FIGURE 13-2: EC_SCI# INTERFACE

PM1 STS2 PMI1 EN2
Register Register

1
PWRBTN_STS |

SLPBTN_STS
EC_SCI#

RTC_STS |
I

EC PM_STS Register

13.11 Runtime Registers

The registers listed in the Runtime Register Summary table are for a single instance of the ACPl PM1 interface. The
addresses of each register listed in this table are defined as a relative offset to the host “Base Address” defined in the
Runtime Register Base Address Table.

TABLE 13-6: RUNTIME REGISTER BASE ADDRESS TABLE

Block Instance Instance Host Address Space Base Address
Number
ACPI PM1 Block 0 LPC I/0 Programmed BAR
Interface 0 EC 32-bit internal 400F_1400h
address space

The Base Address indicates where the first register can be accessed in a particular address space for a block instance.

TABLE 13-7: RUNTIME REGISTERS SUMMARY

Offset Register Name
00h Power Management 1 Status 1 Register
01h Power Management 1 Status 2 Register
02h Power Management 1 Enable 1 Register
03h Power Management 1 Enable 2 Register
04h Power Management 1 Control 1 Register
05h Power Management 1 Control 2 Register
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TABLE 13-7: RUNTIME REGISTERS SUMMARY (CONTINUED)

Offset Register Name
06h Power Management 2 Control 1 Register
07h Power Management 2 Control 2 Register
13.11.1  POWER MANAGEMENT 1 STATUS 1 REGISTER
Offset |00h
. i Reset
Bits Description Type Default Event
7:0 | Reserved R - -
13.11.2 POWER MANAGEMENT 1 STATUS 2 REGISTER
Offset |01h
. e Reset
Bits Description Type Default Event
7| WAK_STS R/WC 00h VCC1_R
This bit can be set or cleared by the EC. The Host writing a one to | (Note 13 ESET
this bit can also clear this bit. -1)
6:4 | Reserved R - -
3| PWRBTNOR_STS R/WC 00h VCC1_R
This bit can be set or cleared by the EC to simulate a Power button | (Note 13 ESET
override event status if the power is controlled by the EC. The Host -1)
writing a one to this bit can also clear this bit. The EC must generate
the associated hardware event under software control.
2|RTC_STS R/WC 00h VCC1_R
This bit can be set or cleared by the EC to simulate a RTC status. | (Note 13 ESET
The Host writing a one to this bit can also clear this bit. The EC must -1)
generate the associated SCI interrupt under software control.
1|SLPBTN_STS R/WC 00h VCC1_R
This bit can be set or cleared by the EC to simulate a Sleep button | (Note 13 ESET
status if the sleep state is controlled by the EC. The Host writing a -1)
one to this bit can also clear this bit. The EC must generate the
associated SCI interrupt under software control.
0| PWRBTN_STS R/WC 00h VCC1_R
This bit can be set or cleared by the EC to simulate a Power button | (Note 13 ESET
status if the power is controlled by the EC. The Host writing a one to -1)
this bit can also clear this bit. The EC must generate the associated
SCl interrupt under software control.

Note 13-1  These bits are set/cleared by the EC directly i.e., writing ‘1’ sets the bit and writing ‘0’ clears it. These
bits can also be cleared by the Host software writing a one to this bit position and by VCC1_RESET.
Writing a 0 by the Host has no effect.

13.11.3 POWER MANAGEMENT 1 ENABLE 1 REGISTER

Offset |02h
. i Reset
Bits Description Type Default Event
7:0 | Reserved R - -
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13.11.4 POWER MANAGEMENT 1 ENABLE 2 REGISTER
Offset |03h
. _ Reset
Bits Description Type Default Event
7:3 | Reserved R - -
2|RTC_EN R/W 00h VCC1_R
This bit can be read or written by the Host. It can be read by the EC. | (Note 13 ESET
-2)
1| SLPBTN_EN R/W 00h VCC1_R
This bit can be read or written by the Host. It can be read by the EC. | (Note 13 ESET
-2)
0| PWRBTN_EN R/W 00h VCC1_R
This bit can be read or written by the Host. It can be read by the EC. | (Note 13 ESET
-2)
Note 13-2  These bits are read-only by the EC.
13.11.5 POWER MANAGEMENT 1 CONTROL 1 REGISTER
Offset |04h
. e Reset
Bits Description Type Default Event
7:0 | Reserved R Oh VCC1_R
ESET
13.11.6  POWER MANAGEMENT 1 CONTROL 2 REGISTER
Offset |05h
. i Reset
Bits Description Type Default Event
7:6 | Reserved R - -
5|SLP_EN See 00h VCC1_R
See Table 13-8. Table 13 ESET
-8.
4:2|SLP_TYP R/W 00h VCC1_R
These bits can be set or cleared by the Host, read by the EC. (Note 13 ESET
-3)
1| PWRBTNOR_EN R/W 00h VCC1_R
This bit can be set or cleared by the Host, read by the EC. (Note 13 ESET
-3)
0| Reserved R - -
Note 13-3  These bits are read-only by the EC.
TABLE 13-8: SLP_EN DEFINITION
Host/ EC R/W Description
Host Read Always reads 0
Write Writing a 0 has no effect, Writing a 1 sets this bit
EC Read Reads the value of the bit
Write Writing a 0 has no effect, Writing a 1 clears this bit
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13.11.7 POWER MANAGEMENT 2 CONTROL 1 REGISTER
Offset |06h
Bits Description Type Default E::ﬁ:
7:0 | Reserved R - -
13.11.8 POWER MANAGEMENT 2 CONTROL 2 REGISTER
Offset |07h
Bits Description Type Default E:::::
7:0 | Reserved R - -

13.12 EC-Only Registers

The registers listed in the EC-Only Register Summary table are for a single instance of the ACPI PM1 interface. The
addresses of each register listed in this table are defined as a relative offset to the host “Base Address” defined in the
EC-Only Register Base Address Table.

TABLE 13-9: EC-ONLY REGISTER BASE ADDRESS TABLE
Block Instance Instance Number Host Address Space Base Address
ACPI PM1 Block Inter- 0 EC 32-bit address 400F_1500h
face space

The Base Address indicates where the first register can be accessed in a particular address space for a block instance.

TABLE 13-10: EC-ONLY REGISTERS SUMMARY

Offset

Register Name

00h

Power Management 1 Status 1 Register

01h

Power Management 1 Status 2 Register

02h

Power Management 1 Enable 1 Register

03h

Power Management 1 Enable 2 Register

04h

Power Management 1 Control 1 Register

05h

Power Management 1 Control 2 Register

06h

Power Management 2 Control 1 Register

07h

Power Management 2 Control 2 Register

10h

EC_PM_STS Register

Note:

The Power Management Status, Enable and Control registers in Table 13-10, "EC-Only Registers Sum-

mary" are described in Section 13.11, "Runtime Registers," on page 173.
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13.12.1 EC_PM_STS REGISTER

Offset |10h
. Iy Reset
Bits Description Type Default Event
7:1|/UD R/W 00h VCC1_R
ESET
0|EC_SCI_STS R/W 00h VCC1_R
If the EC_SCI_STS bit is “1”, an interrupt is generated on the ESET
EC_SCI# pin.
Note:  This register is only accessed by the EC. There is no host access to this register. I
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14.0 UART

14.1 Introduction

The 16550 UART (Universal Asynchronous Receiver/Transmitter) is a full-function Two Pin Serial Port that supports the
standard RS-232 Interface.

14.2 References
1. EIA Standard RS-232-C specification

14.3 Interface

This block is designed to be accessed externally via the pin interface and internally via a registered host interface.

FIGURE 14-1: /0 DIAGRAM OF BLOCK

UART

Host Interface

f—-

Signal Description
Power, Clocks and Reset

L

Interrupts

14.4 Signal Description
TABLE 14-1: SIGNAL DESCRIPTION TABLE

Name Direction Description
TXD Output Transmit serial data output.
RXD Input Receiver serial data input.

14.5 Host Interface

The UART is accessed by host software via a registered interface, as defined in Section 14.10, "Configuration Regis-
ters"and Section 14.11, "Runtime Registers".
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14.6 Power, Clocks and Reset

This section defines the Power, Clock, and Reset parameters of the block.

14.6.1 POWER DOMAINS
TABLE 14-2: POWER SOURCES
Name Description
VCCA1 This Power Well is used to power the registers and logic in this block.
14.6.2 CLOCK INPUTS
TABLE 14-3: CLOCK INPUTS
Name Description
1.8432MHz_Clk The UART requires a 1.8432 MHz + 2% clock input for baud rate
generation.
24MHz_Clk 24 MHz £ 2% clock input. This clock may be enabled to generate the
baud rate, which requires a 1.8432 MHz + 2% clock input.
14.6.3 RESETS
TABLE 14-4: RESET SIGNALS
Name Description
VCC1_RESET This reset is asserted when VCC1 is applied.
nSIO_RESET This is an alternate reset condition, typically asserted when the main
power rail is asserted.
RESET This reset is determined by the POWER bit signal. When the power bit
signal is 1, this signal is equal to nSIO_RESET. When the power bit
signal is 0, this signal is equal to VCC1_RESET.

14.7 Interrupts

This section defines the Interrupt Sources generated from this block.

TABLE 14-5: SYSTEM INTERRUPTS
Source Description
UART The UART interrupt event output indicates if an interrupt is pending. See
Table 14-13, “Interrupt Control Table,” on page 186.
TABLE 14-6: EC INTERRUPTS
Source Description
UART The UART interrupt event output indicates if an interrupt is pending. See

Table 14-13, “Interrupt Control Table,” on page 186.

14.8 Low Power Modes

The UART may be put into a low power state by the chip’s Power, Clocks, and Reset (PCR) circuitry.

14.9 Description

The UART is compatible with the 16450, the 16450 ACE registers and the 16C550A. The UART performs serial-to-par-
allel conversions on received characters and parallel-to-serial conversions on transmit characters. Two sets of baud
rates are provided. When the 1.8432 MHz source clock is selected, standard baud rates from 50 to 115.2K are available.
When the source clock is 32.26 MHz, baud rates from 126K to 2,016K are available. The character options are program-
mable for 1 start; 1, 1.5 or 2 stop bits; even, odd, sticky or no parity; and prioritized interrupts. The UART contains a
programmable baud rate generator that is capable of dividing the input clock signal by 1 to 65535. The UART is also
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capable of supporting the MIDI data rate. Refer to the Configuration Registers for information on disabling, powering
down and changing the base address of the UART. The UART interrupt is enabled by programming OUT2 of the UART
to logic “1.” Because OUT2 is logic “0,” it disables the UART's interrupt. The UART is accessible by both the Host and
the EC.

14.9.1 PROGRAMMABLE BAUD RATE

The Serial Port contains a programmable Baud Rate Generator that is capable of dividing the internal clock source by
any divisor from 1 to 65535. The clock source is either the 1.8432MHz_CIk clock source or the 24MHz_ClIk clock source.
The output frequency of the Baud Rate Generator is 16x the Baud rate. Two eight bit latches store the divisor in 16 bit
binary format. These Divisor Latches must be loaded during initialization in order to ensure desired operation of the
Baud Rate Generator. Upon loading either of the Divisor Latches, a 16 bit Baud counter is immediately loaded. This
prevents long counts on initial load. If a 0 is loaded into the BRG registers, the output divides the clock by the number
3. Ifa 1isloaded, the output is the inverse of the input oscillator. If a two is loaded, the output is a divide by 2 signal with
a 50% duty cycle. If a 3 or greater is loaded, the output is low for 2 bits and high for the remainder of the count.

The following tables show possible baud rates.

TABLE 14-7: UART BAUD RATES USING CLOCK SOURCE 1.8432MHz_CIlk

Desired Baud Rate BAUD_CLOCK_SEL Divisor Used to Generate
16X Clock
50 0 2304
75 0 1536
110 0 1047
134.5 0 857
150 0 768
300 0 384
600 0 192
1200 0 96
1800 0 64
2000 0 58
2400 0 48
3600 0 32
4800 0 24
7200 0 16
9600 0 12
19200 0 6
38400 0 3
57600 0 2
115200 0 1

TABLE 14-8: UART BAUD RATES USING CLOCK SOURCE 24MHz_Clk

Desired Baud Rate BAUD_CLOCK_SEL Divisor Used to Generate
16X Clock
125000 1 12
136400 1 11
150000 1 10
166700 1 9
187500 1 8
214300 1 7
250000 1 6
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TABLE 14-8: UART BAUD RATES USING CLOCK SOURCE 24MHz_Clk (CONTINUED)

Desired Baud Rate BAUD_CLOCK_SEL Divisor Used to Generate
16X Clock
300000 1 5
375000 1 4
500000 1 3
750000 1 2
1500000 1 1

14.10 Configuration Registers

The registers listed in the Configuration Register Summary table are for a single instance of the UART. The addresses
of each register listed in this table are defined as a relative offset to the host “Base Address” defined in the Configuration
Register Base Address Table.

FIGURE 14-2: CONFIGURATION REGISTER BASE ADDRESS TABLE
Logical
Inz::gzt: Device Host
Block Instance Number Address Space Base Address
UART 0 7 LPC Configuration Port INDEX = 00h
UART 0 EC 32-bit internal 400F_1F00h
address space

Each Configuration register access through the Host Access Port is via its LDN and its Host Access Port Index. EC
access is a relative offset to the EC Base Address.

TABLE 14-9: CONFIGURATION REGISTER SUMMARY

Offset Register Name (Mnemonic)
30h Activate Register
FOh Configuration Select Register

14.10.1  ACTIVATE REGISTER

Offset |30h
. . Reset
Bits Description Type Default Event
7:1 | Reserved R - -
0| ACTIVATE R/W Ob RESET
When this bit is 1, the UART logical device is powered and func-
tional. When this bit is 0, the UART logical device is powered down
and inactive.
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14.10.2 CONFIGURATION SELECT REGISTER

Offset |FOh
. o Reset
Bits Description Type Default Event
7:3 | Reserved R - -
2| POLARITY R/W Ob RESET
1=The UART_TX and UART_RX pins functions are inverted
0=The UART_TX and UART_RX pins functions are not inverted
1| POWER R/W 1b RESET
1=The RESET reset signal is derived from nSIO_RESET
0=The RESET reset signal is derived from VCC1_RESET
0|CLK_SRC R/W Ob RESET
1=The UART Baud Clock is derived from an external clock source
0=The UART Baud Clock is derived from one of the two internal clock
sources

14.11 Runtime Registers

The registers listed in the Runtime Register Summary table are for a single instance of the UART. The addresses of
each register listed in this table are defined as a relative offset to the host “Base Address” defined in Runtime Register

Base Address Table.

TABLE 14-10: RUNTIME REGISTER BASE ADDRESS TABLE

Instance
Block Instance Number Host Address Space Base Address (Note 14-1)
UART 0 LPC I/0 Programmed BAR

EC

32-bit internal
address space

400F_1C00h

Note 14-1
for a block instance.

TABLE 14-11: RUNTIME REGISTER SUMMARY

The Base Address indicates where the first register can be accessed in a particular address space

(N(I))t:::?—Z) Offset Register Name (Mnemonic)
0 Oh Receive Buffer Register
0 Oh Transmit Buffer Register
1 Oh Programmable Baud Rate Generator LSB Register
1 1h Programmable Baud Rate Generator MSB Register
0 1h Interrupt Enable Register
X 02h FIFO Control Register
X 02h Interrupt Identification Register
X 03h Line Control Register
X 04h Modem Control Register
X 05h Line Status Register
X 06h Modem Status Register
X 07h Scratchpad Register

Note 14-2 DLAB is bit 7 of the Line Control Register.
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14.11.1 RECEIVE BUFFER REGISTER
Offset | Oh (DLAB=0)
. i Reset
Bits Description Type Default Event
7:0 | RECEIVED_DATA R Oh RESET
This register holds the received incoming data byte. Bit O is the least
significant bit, which is transmitted and received first. Received data
is double buffered; this uses an additional shift register to receive the
serial data stream and convert it to a parallel 8 bit word which is
transferred to the Receive Buffer register. The shift register is not
accessible.
14.11.2 TRANSMIT BUFFER REGISTER
Offset | Oh (DLAB=0)
. i Reset
Bits Description Type Default Event
7:0 | TRANSMIT_DATA w Oh RESET
This register contains the data byte to be transmitted. The transmit
buffer is double buffered, utilizing an additional shift register (not
accessible) to convert the 8 bit data word to a serial format. This shift
register is loaded from the Transmit Buffer when the transmission of
the previous byte is complete.
14.11.3 PROGRAMMABLE BAUD RATE GENERATOR LSB REGISTER
Offset |00h (DLAB=1)
. e Reset
Bits Description Type Default Event
7:0 | BAUD_RATE_DIVISOR_LSB R/W Oh RESET
See Section 14.9.1, "Programmable Baud Rate".
14.11.4 PROGRAMMABLE BAUD RATE GENERATOR MSB REGISTER
Offset |01h (DLAB=1)
. o Reset
Bits Description Type Default Event
7| BAUD_CLK_SEL R/W Oh RESET
1=If CLK_SRC is ‘0’, the baud clock is derived from the 1.8432MHz_-
Clk. If CLK_SRC is ‘1", this bit has no effect
1=If CLK_SRC is ‘0’, the baud clock is derived from the 24MHz_CIk.
If CLK_SRC is ‘1", this bit has no effect
6:0 | BAUD_RATE_DIVISOR_MSB R/W Oh RESET
See Section 14.9.1, "Programmable Baud Rate".
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14.11.5 INTERRUPT ENABLE REGISTER

The lower four bits of this register control the enables of the five interrupt sources of the Serial Port interrupt. It is possible
to totally disable the interrupt system by resetting bits 0 through 3 of this register. Similarly, setting the appropriate bits
of this register to a high, selected interrupts can be enabled. Disabling the interrupt system inhibits the Interrupt Identi-
fication Register and disables any Serial Port interrupt out of the MEC1322. All other system functions operate in their
normal manner, including the Line Status and MODEM Status Registers. The contents of the Interrupt Enable Register

are described below.

Offset |01h (DLAB=0)
. e Reset
Bits Description Type Default Event
7:4 | Reserved R - -
3 |EMSI R/W Oh RESET
This bit enables the MODEM Status Interrupt when set to logic “1”.
This is caused when one of the Modem Status Register bits changes
state.
2| ELSI R/W Oh RESET
This bit enables the Received Line Status Interrupt when set to logic
“1”. The error sources causing the interrupt are Overrun, Parity,
Framing and Break. The Line Status Register must be read to deter-
mine the source.
1| ETHREI R/W Oh RESET
This bit enables the Transmitter Holding Register Empty Interrupt
when set to logic “1”.
0 | ERDAI R/W Oh RESET
This bit enables the Received Data Available Interrupt (and timeout
interrupts in the FIFO mode) when set to logic “1”.
14.11.6 FIFO CONTROL REGISTER
This is a write only register at the same location as the Interrupt Identification Register.
Note: = DMA is not supported.
Offset |02h
. Iy Reset
Bits Description Type Default Event
7:6 |RECV_FIFO_TRIGGER_LEVEL w Oh RESET
These bits are used to set the trigger level for the RCVR FIFO inter-
rupt.
5:4 | Reserved R - -
3 | DMA_MODE_SELECT w Oh RESET
Writing to this bit has no effect on the operation of the UART. The
RXRDY and TXRDY pins are not available on this chip.
2| CLEAR_XMIT_FIFO w Oh RESET
Setting this bit to a logic “1” clears all bytes in the XMIT FIFO and
resets its counter logic to “0”. The shift register is not cleared. This
bit is self-clearing.
1| CLEAR_RECv_FIFO w Oh RESET
Setting this bit to a logic “1” clears all bytes in the RCVR FIFO and
resets its counter logic to “0”. The shift register is not cleared. This
bit is self-clearing.
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Offset |02h
. . Reset
Bits Description Type Default Event
0| EXRF w Oh RESET

Enable XMIT and RECV FIFO. Setting this bit to a logic “1” enables
both the XMIT and RCVR FIFOs. Clearing this bit to a logic “0” dis-
ables both the XMIT and RCVR FIFOs and clears all bytes from both
FIFOs. When changing from FIFO Mode to non-FIFO (16450) mode,
data is automatically cleared from the FIFOs. This bit must be a 1
when other bits in this register are written to or they will not be prop-
erly programmed.

TABLE 14-12: RECV FIFO TRIGGER LEVELS

Bit 7 Bit 6 Triggz'Eli\\lleFllz:BoYTES)
0 0 !
1 4
1 0 8
1 14

14.11.7 INTERRUPT IDENTIFICATION REGISTER

By accessing this register, the host CPU can determine the highest priority interrupt and its source. Four levels of priority
interrupt exist. They are in descending order of priority:

1. Receiver Line Status (highest priority)

2. Received Data Ready

3. Transmitter Holding Register Empty

4. MODEM Status (lowest priority)

Information indicating that a prioritized interrupt is pending and the source of that interrupt is stored in the Interrupt Iden-
tification Register (refer to Table 14-13). When the CPU accesses the IIR, the Serial Port freezes all interrupts and indi-

cates the highest priority pending interrupt to the CPU. During this CPU access, even if the Serial Port records new
interrupts, the current indication does not change until access is completed. The contents of the |IR are described below.

Offset |02h
. i Reset
Bits Description Type Default Event
7:6 |FIFO_EN R Oh RESET
These two bits are set when the FIFO CONTROL Register bit 0
equals 1.
5:4 | Reserved R - -
3:1|INTID R Oh RESET
These bits identify the highest priority interrupt pending as indicated
by Table 14-13, "Interrupt Control Table". In non-FIFO mode, Bit[3] is
alogic “0”. In FIFO mode Bit[3] is set along with Bit[2] when a time-
out interrupt is pending.
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This bit can be used in either a hardwired prioritized or polled envi-
ronment to indicate whether an interrupt is pending. When bit 0 is a
logic ‘0’ an interrupt is pending and the contents of the IR may be
used as a pointer to the appropriate internal service routine. When

bit 0 is a logic ‘1’ no interrupt is pending.

Offset |02h
. . Reset
Bits Description Type Default Event
IPEND R 1h RESET

TABLE 14-13: INTERRUPT CONTROL TABLE
FIFO e e
Mode | 'Mterruptidentification Interrupt SET and RESET Functions
Register
Only
. . . . Priority Interrupt Reset
Bit 3 Bit 2 Bit 1 Bit 0 Level Interrupt Type Interrupt Source Control
0 0 0 1 - None None -
1 0 Highest Receiver Line Sta- | Overrun Error, Par- | Reading the Line
tus ity Error, Framing | Status Register
Error or Break
Interrupt
0 Second Received Data Receiver Data Read Receiver Buf-
Available Available fer or the FIFO
drops below the
trigger level.
1 Character Timeout |No Characters Reading the
Indication Have Been Receiver Buffer
Removed From or |Register
Input to the RCVR
FIFO during the
last 4 Char times
and there is at least
1 char in it during
this time
0 0 1 Third Transmitter Hold- | Transmitter Hold- | Reading the IIR
ing Register Empty |ing Register Empty | Register (if Source
of Interrupt) or Writ-
ing the Transmitter
Holding Register
0 0 Fourth MODEM Status Clear to Send or Reading the
Data Set Ready or | MODEM Status
Ring Indicator or Register
Data Carrier Detect
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14.11.8 LINE CONTROL REGISTER

Offset | 03h
Bits Description Type Default Reset
P yp Event
7 |DLAB R/W Oh RESET

Divisor Latch Access Bit (DLAB). It must be set high (logic “1”) to
access the Divisor Latches of the Baud Rate Generator during read
or write operations. It must be set low (logic “0”) to access the
Receiver Buffer Register, the Transmitter Holding Register, or the
Interrupt Enable Register.

6 | BREAK_CONTROL R/W Oh RESET

Set Break Control bit. When bit 6 is a logic “1”, the transmit data out-
put (TXD) is forced to the Spacing or logic “0” state and remains
there (until reset by a low level bit 6) regardless of other transmitter
activity. This feature enables the Serial Port to alert a terminal in a
communications system.

5| STICK_PARITY R/W Oh RESET

Stick Parity bit. When parity is enabled it is used in conjunction with
bit 4 to select Mark or Space Parity. When LCR bits 3, 4 and 5 are 1
the Parity bit is transmitted and checked as a 0 (Space Parity). If bits
3 and 5 are 1 and bit 4 is a 0, then the Parity bit is transmitted and
checked as 1 (Mark Parity). If bit 5 is 0 Stick Parity is disabled.

Bit 3 is a logic “1” and bit 5 is a logic “1”, the parity bit is transmitted
and then detected by the receiver in the opposite state indicated by
bit 4.

4| PARITY_SELECT R/W Oh RESET
Even Parity Select bit. When bit 3 is a logic “1” and bit 4 is a logic “0”,
an odd number of logic “1”'s is transmitted or checked in the data

word bits and the parity bit. When bit 3 is a logic “1” and bit 4 is a
logic “1” an even number of bits is transmitted and checked.

3| ENABLE_PARITY R/W Oh RESET
Parity Enable bit. When bit 3 is a logic “1”, a parity bit is gener-
ated (transmit data) or checked (receive data) between the last
data word bit and the first stop bit of the serial data. (The parity bit is
used to generate an even or odd number of 1s when the data word
bits and the parity bit are summed).

2| STOP_BITS R/W Oh RESET
This bit specifies the number of stop bits in each transmitted or
received serial character. Table 14-14 summarizes the information.
1:0 [ WORD_LENGTH R/W Oh RESET

These two bits specify the number of bits in each transmitted or
received serial character. The encoding of bits 0 and 1 is as follows:

TABLE 14-14: STOP BITS

Bit 2 Word Length Number of Stop Bits
0 -- 1
1 5 bits 1.5
6 bits 2
7 bits
8 bits
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| Note:

The receiver will ignore all stop bits beyond the first, regardless of the number used in transmitting.

TABLE 14-15: SERIAL CHARACTER

Bit 1 Bit 0 Word Length
0 0 5 Bits
0 1 6 Bits
1 0 7 Bits
1 1 8 Bits
The Start, Stop and Parity bits are not included in the word length.
14.11.9 MODEM CONTROL REGISTER
Offset |04h
. e Reset
Bits Description Type Default Event
7:5|Reserved R - -
4| LOOPBACK R/W Oh RESET
This bit provides the loopback feature for diagnostic testing of the
Serial Port. When bit 4 is set to logic “1”, the following occur:
1. The TXD is set to the Marking State (logic “1”).
2. The receiver Serial Input (RXD) is disconnected.
3. The output of the Transmitter Shift Register is “looped back”
into the Receiver Shift Register input.
4. Al MODEM Control inputs (nCTS, nDSR, nRI and nDCD) are
disconnected.
5. The four MODEM Control outputs (nDTR, nRTS, OUT1 and
OUT2) are internally connected to the four MODEM Control
inputs (nDSR, nCTS, RI, DCD).
6. The Modem Control output pins are forced inactive high.
7. Data that is transmitted is immediately received.
This feature allows the processor to verify the transmit and receive
data paths of the Serial Port. In the diagnostic mode, the receiver
and the transmitter interrupts are fully operational. The MODEM
Control Interrupts are also operational but the interrupts' sources are
now the lower four bits of the MODEM Control Register instead of
the MODEM Control inputs. The interrupts are still controlled by the
Interrupt Enable Register.
3| 0UT2 R/W Oh RESET
Output 2 (OUT2). This bit is used to enable an UART interrupt.
When OUT2 is a logic “0”, the serial port interrupt output is forced to
a high impedance state - disabled. When OUT2 is a logic “1”, the
serial port interrupt outputs are enabled.
2| 0UT1 R/W Oh RESET
This bit controls the Output 1 (OUT1) bit. This bit does not have an
output pin and can only be read or written by the CPU.
1|RTS R/W Oh RESET
This bit controls the Request To Send (nRTS) output. Bit 1 affects
the nRTS output in a manner identical to that described above for bit
0.
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Offset |04h
. e Reset
Bits Description Type Default Event
0|DTR R/W Oh RESET
This bit controls the Data Terminal Ready (nDTR) output. When bit 0
is set to a logic “1”, the nDTR output is forced to a logic “0”. When bit
0 is a logic “0”, the nDTR output is forced to a logic “1”.
14.11.10 LINE STATUS REGISTER
Offset |05h
. L Reset
Bits Description Type Default Event
7| FIFO_ERROR R Oh RESET
This bit is permanently set to logic “0” in the 450 mode. In the
FIFO mode, this bit is set to a logic “1” when there is at least one
parity error, framing error or break indication in the FIFO. This bit
is cleared when the LSR is read if there are no subsequent errors
in the FIFO.
6 | TRANSMIT_ERROR R Oh RESET
Transmitter Empty. Bit 6 is set to a logic “1” whenever the Trans-
mitter Holding Register (THR) and Transmitter Shift Register
(TSR) are both empty. It is reset to logic “0” whenever either the
THR or TSR contains a data character. Bit 6 is a read only bit. In
the FIFO mode this bit is set whenever the THR and TSR are both
empty,
5| TRANSMIT_EMPTY R Oh RESET

Transmitter Holding Register Empty Bit 5 indicates that the Serial
Port is ready to accept a new character for transmission. In addi-
tion, this bit causes the Serial Port to issue an interrupt when the
Transmitter Holding Register interrupt enable is set high. The
THRE bit is set to a logic “1” when a character is transferred from
the Transmitter Holding Register into the Transmitter Shift Regis-
ter. The bit is reset to logic “0” whenever the CPU loads the Trans-
mitter Holding Register. In the FIFO mode this bit is set when the
XMIT FIFO is empty, it is cleared when at least 1 byte is written to
the XMIT FIFO. Bit 5 is a read only bit.

4| BREAK_INTERRUPT R Oh RESET

Break Interrupt. Bit 4 is set to a logic “1” whenever the received
data input is held in the Spacing state (logic “0”) for longer than a
full word transmission time (that is, the total time of the start bit +
data bits + parity bits + stop bits). The Bl is reset after the CPU
reads the contents of the Line Status Register. In the FIFO mode
this error is associated with the particular character in the FIFO it
applies to. This error is indicated when the associated character is
at the top of the FIFO. When break occurs only one zero character
is loaded into the FIFO. Restarting after a break is received,
requires the serial data (RXD) to be logic “1” for at least 1/2 bit
time.

Bits 1 through 4 are the error conditions that produce a Receiver
Line Status Interrupt BIT 3 whenever any of the corresponding
conditions are detected and the interrupt is enabled
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Offset |05h
. L Reset
Bits Description Type Default Event
3| FRAME_ERROR R Oh RESET

Framing Error. Bit 3 indicates that the received character did not
have a valid stop bit. Bit 3 is set to a logic “1” whenever the stop bit
following the last data bit or parity bit is detected as a zero bit
(Spacing level). This bit is reset to a logic “0” whenever the Line
Status Register is read. In the FIFO mode this error is associated
with the particular character in the FIFO it applies to. This error is
indicated when the associated character is at the top of the FIFO.
The Serial Port will try to resynchronize after a framing error. To do
this, it assumes that the framing error was due to the next start bit,
so it samples this 'start' bit twice and then takes in the 'data’.

2| PARITY ERROR R Oh RESET
Parity Error. Bit 2 indicates that the received data character does
not have the correct even or odd parity, as selected by the even
parity select bit. This bit is set to a logic “1” upon detection of a
parity error and is reset to a logic “0” whenever the Line Status
Register is read. In the FIFO mode this error is associated with the
particular character in the FIFO it applies to. This error is indicated
when the associated character is at the top of the FIFO.

1| OVERRUN_ERROR R Oh RESET

Overrun Error. Bit 1 indicates that data in the Receiver Buffer Reg-
ister was not read before the next character was transferred into
the register, thereby destroying the previous character. In FIFO
mode, an overrun error will occur only when the FIFO is full and
the next character has been completely received in the shift regis-
ter, the character in the shift register is overwritten but not trans-
ferred to the FIFO. This bit is set to a logic “1” immediately upon
detection of an overrun condition, and reset whenever the Line
Status Register is read.

0| DATA_READY R Oh RESET

Data Ready. It is set to a logic ‘1’ whenever a complete incoming
character has been received and transferred into the Receiver
Buffer Register or the FIFO. Bit 0 is reset to a logic ‘0’ by reading
all of the data in the Receive Buffer Register or the FIFO.

14.11.11 MODEM STATUS REGISTER

Offset |06h

. e Reset
Bits Description Type Default Event
7|DCD R Oh RESET

This bit is the complement of the Data Carrier Detect (nDCD) input.

If bit 4 of the MCR is set to logic ‘1’, this bit is equivalent to OUT2 in

the MCR.

6 | RI# R Oh RESET

This bit is the complement of the Ring Indicator (nRI) input. If bit 4 of

the MCR is set to logic ‘1’, this bit is equivalent to OUT1 in the MCR.
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Offset |06h
. e Reset
Bits Description Type Default Event
5|DSR R Oh RESET
This bit is the complement of the Data Set Ready (nDSR) input. If bit
4 of the MCR is set to logic ‘1’, this bit is equivalent to DTR in the
MCR.
4|CTS R Oh RESET
This bit is the complement of the Clear To Send (nCTS) input. If bit 4
of the MCR is set to logic ‘1’, this bit is equivalent to nRTS in the
MCR.
3|DCD R Oh RESET
Delta Data Carrier Detect (DDCD). Bit 3 indicates that the nDCD
input to the chip has changed state.
NOTE: Whenever bit 0, 1, 2, or 3 is set to a logic ‘1’, a MODEM Sta-
tus Interrupt is generated.
2|RI R Oh RESET
Trailing Edge of Ring Indicator (TERI). Bit 2 indicates that the nRI
input has changed from logic ‘0’ to logic ‘1°.
DSR R Oh RESET
Delta Data Set Ready (DDSR). Bit 1 indicates that the nDSR input
has changed state since the last time the MSR was read.
0|CTS R Oh RESET
Delta Clear To Send (DCTS). Bit 0 indicates that the nCTS input to
the chip has changed state since the last time the MSR was read.

Note:

The Modem Status Register (MSR) only provides the current state of the UART MODEM control lines in
Loopback Mode. The MEC1322 does not support external connections for the MODEM Control inputs
(nCTS, nDSR, nRI and nDCD) or for the four MODEM Control outputs (nDTR, nRTS, OUT1 and OUT2).

14.11.12

SCRATCHPAD REGISTER

Offset

07h

Bits

Description

Type

Default

Reset
Event

7:0| SCRATCH

This 8 bit read/write register has no effect on the operation of the
Serial Port. It is intended as a scratchpad register to be used by the
programmer to hold data temporarily.

R/W

Oh

RESET
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15.0 EC INTERRUPT AGGREGATOR

15.1

Introduction

The EC Interrupt Aggregator works in conjunction with the processor’s interrupt interface to handle hardware interrupts
and exceptions.

Exceptions are synchronous to instructions, are not maskable, and have higher priority than interrupts. All three excep-
tions - reset, memory error, and instruction error - are hardwired directly to the processor. Interrupts are typically asyn-
chronous and are maskable.

Interrupts classified as wake events can be recognized without a running clock, e.g., while the MEC1322 is in sleep

state.

This chapter focuses on the EC Interrupt Aggregator. Please refer to embedded controller’s documentation for more
information on interrupt and exception handling.

15.2 References
None
15.3 Terminology
None
15.4 Interface
FIGURE 15-1: BLOCK DIAGRAM OF EC Interrupt Aggregator
- Interrupt Sources -
31 31 31 31

GIRQ8 Source

GIRQ9 Source

GIRQ10"Source

Register Register Register
, AOI e AOI AOI
Masking Masking Maskin
Bits Bits

Processor

GIRQ23 Source
Register

cees -.> AOI

Maskin
Bits
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15.4.1 SIGNAL INTERFACE
This block is not accessible from the pin interface.

15.4.2 HOST INTERFACE

The registers defined for the EC Interrupt Aggregator are only accessible by the embedded controller via the EC-Only
Registers.

15.5 Power, Clocks and Reset

15.5.1 BLOCK POWER DOMAIN
TABLE 15-1: BLOCK POWER

Power Well Source Effect on Block

The EC Interrupt Aggregator block and registers operate on

VCC1 o
this single power well.

15.5.2 BLOCK CLOCKS
None

15.5.3 BLOCK RESET
TABLE 15-2: BLOCK RESETS

Reset Name Reset Description

This signal is used to indicate when the VCC1 logic and regis-

VCC1_RESET ters in this block are reset.

15.6 Interrupts

This block aggregates all the interrupts targeted for the embedded controller into the Source Registers defined in Sec-
tion 15.9, "EC-Only Registers," on page 202. The unmasked bits of each source register are then OR’d together and
routed to the embedded controller’s interrupt interface. The name of each Source Register identifies the IRQ number of
the interrupt port on the embedded controller.

15.7 Low Power Modes

This block always automatically adjusts to operate in the lowest power mode.

15.8 Description
The interrupt generation logic is made of 16 groups of signals, each of which consist of a Status register, a Enable reg-
ister and a Result register.

The Status and Enable are latched registers. The Result register is a bit by bit AND function of the Source and Enable
registers. All the bits of the Result register are OR’ed together and AND’ed with the corresponding bit in the Block Select
register to form the interrupt signal that is routed to the ARM interrupt controller.

The Result register bits may also be enabled to the NVIC block via the NVIC_EN bit in the Interrupt Control register.
See Chapter 35.0, "EC Subsystem Registers"

Section 15.8.1 shows a representation of the interrupt structure.
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FIGURE 15-2: INTERRUPT STRUCTURE
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15.8.1 WAKE GENERATION

The EC Interrupt Aggregator notifies the Chip Power Management Features to wake the system when it detects a wake
capable event has occurred. This logic requires no clocks.

The interrupt sources AND’ed with the corresponding Enable bit will be OR’ed to produce a wake event

The wake up sources are identified with a “Y” in the “WAKE” column of the Bit definitions table for each IRQ’s Source
Register.

15.8.1.1 Configuring Wake Interrupts

All GPIO inputs are wake-capable. In order for a GPIO input to wake the MEC1322 from a sleep state, the Interrupt
Detection field of the GPIO Pin Control Register must be set to Rising Edge Triggered, Falling Edge Triggered, or Either
Edge Triggered. If the Interrupt Detection field is set to any other value, a GPIO input will not trigger a wake interrupt.

Some of the Wake Capable Interrupts are triggered by activity on pins that are shared with a GPIO. These interrupts will
only trigger a wake if the Interrupt Detection field of the corresponding GPIO Pin Control Register is set to Rising Edge
Triggered, Falling Edge Triggered, or Either Edge Triggered.

APPLICATION NOTE: Neither LPC accesses nor JTAG debug accesses are wake capable. In order to enable LPC
transactions to MEC1322 Logical Devices while the MEC1322 is in a Sleep mode in which
the main oscillator is shut off, just before entering sleep EC firmware must enable an interrupt
on the falling edge of the GPIO associated with the LFRAME# input. When responding to
this LFRAME/GPIO interrupt EC firmware should disable the LFRAME/GPIO interrupt until
firmware determines that it is again appropriate to enter a Deep Sleep mode. Similarly, EC
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firmware must enable an interrupt on the falling edge of the GPIO associated with
JTAG_CLK if JTAG debug accesses are required while the MEC1322 is in a sleep mode in
which the main clock is turned off.

15.8.2 INTERRUPT SUMMARY

Table 15-3, "Interrupt Event Aggregator Routing Summary" summarizes the interrupts, wake capabilities and NVIC vec-
tor locations.

Table 15-4, "EC Interrupt Structure" summarizes the interrupts, priorities and vector locations.

TABLE 15-3: INTERRUPT EVENT AGGREGATOR ROUTING SUMMARY

Interrupt Aggregator IRQ Aggregator Bit :‘Ilaeknet Aggregated NVIC D::\iz:rﬁ\;:c
GPIO0140 GIRQ8 0 Yes 57 N/A
GPIO141 GIRQ8 1
GPIO142 GIRQ8 2
GPIO143 GIRQ8 3
GPIO144 GIRQ8 4
GPI10145 GIRQ8 5
GPIO146 GIRQ8 6
GPIO147 GIRQ8 7
GPIO150 GIRQ8 8
GPIO151 GIRQ8 9
GPIO152 GIRQ8 10
GPIO153 GIRQ8 11
GPIO154 GIRQ8 12
GPIO155 GIRQ8 13
GPIO156 GIRQ8 14
GPIO157 GIRQ8 15
GPIO160 GIRQ8 16
GPI10161 GIRQ8 17
GPIO162 GIRQ8 18
GPIO163 GIRQ8 19
GPIO164 GIRQ8 20
GPIO165 GIRQ8 21
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TABLE 15-3: INTERRUPT EVENT AGGREGATOR ROUTING SUMMARY (CONTINUED)

Interrupt Aggregator IRQ Aggregator Bit :\i‘:ﬁ Aggregated NVIC D:::::::\;:C
GPIO100 GIRQ9 0 Yes 58 N/A
GPIO101 GIRQ9 1
GPIO102 GIRQ9 2
GPIO103 GIRQ9 3
GPIO104 GIRQ9 4
GPIO105 GIRQ9 5
GPIO106 GIRQ9 6
GPIO107 GIRQ9 7
GPIO110 GIRQ9 8
GPIO111 GIRQ9 9
GPIO112 GIRQ9 10
GPIO113 GIRQ9 1
GPIO114 GIRQ9 12
GPIO115 GIRQ9 13
GPIO116 GIRQ9 14
GPIO117 GIRQ9 15
GPIO120 GIRQ9 16
GPIO121 GIRQ9 17
GPI0O122 GIRQ9 18
GPIO123 GIRQ9 19
GPIO124 GIRQ9 20
GPI0O125 GIRQ9 21
GPIO126 GIRQ9 22
GPIO127 GIRQ9 23
GPIO130 GIRQ9 24
GPIO131 GIRQ9 25
GPIO132 GIRQ9 26
GPIO133 GIRQ9 27
GPIO134 GIRQ9 28
GPIO135 GIRQ9 29
GPIO136 GIRQ9 30
DS00001719D-page 196 © 2014 - 2015 Microchip Technology Inc.

Downloaded from: http://www.datasheetcataloa.com/


http://www.datasheetcatalog.com/

MEC1322

TABLE 15-3: INTERRUPT EVENT AGGREGATOR ROUTING SUMMARY (CONTINUED)

Interrupt Aggregator IRQ Aggregator Bit :\I,Z?t Aggregated NVIC D:::::r':\;:c
GPIO040 GIRQ10 0 Yes 59 N/A
GPI10041 GIRQ10 1
GPIO042 GIRQ10 2
GPI0043 GIRQ10 3
GPIO044 GIRQ10 4
GPIO045 GIRQ10 5
GPI0046 GIRQ10 6
GPIO047 GIRQ10 7
GPIO050 GIRQ10 8
GPIO051 GIRQ10 9
GPIO052 GIRQ10 10
GPIO053 GIRQ10 11
GPIO054 GIRQ10 12
GPIO055 GIRQ10 13
GPIO056 GIRQ10 14
GPIO057 GIRQ10 15
GPIO060 GIRQ10 16
GPIO061 GIRQ10 17
GPI10062 GIRQ10 18
GPIO063 GIRQ10 19
GPIO064 GIRQ10 20
GPIO065 GIRQ10 21
GPIO066 GIRQ10 22
GPIO067 GIRQ10 23
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TABLE 15-3: INTERRUPT EVENT AGGREGATOR ROUTING SUMMARY (CONTINUED)

Interrupt Aggregator IRQ Aggregator Bit :\iﬁi Aggregated NVIC D:::::rﬁmc
GPIO000 GIRQ1M1 0 Yes 60 N/A
GPIO001 GIRQ11 1
GPIO002 GIRQ11 2
GPIO003 GIRQ11 3
GPIO004 GIRQ11 4
GPIO005 GIRQ11 5
GPIO006 GIRQ11 6
GPIO007 GIRQ11 7
GPIO010 GIRQ11 8
GPIO011 GIRQ11 9
GPIO012 GIRQ11 10
GPIO013 GIRQ11 11
GPIO014 GIRQ11 12
GPIO015 GIRQ11 13
GPIO016 GIRQ11 14
GPIO017 GIRQ11 15
GPIO020 GIRQ11 16
GPI10021 GIRQ11 17
GPI10022 GIRQ11 18
GPIO023 GIRQ11 19
GPI0024 GIRQ11 20
GPI10025 GIRQ11 21
GPIO026 GIRQ11 22
GPIO027 GIRQ11 23
GPIO030 GIRQ11 24
GPIO031 GIRQ11 25
GPIO032 GIRQ11 26
GPIO033 GIRQ11 27
GPIO034 GIRQ11 28
GPIO035 GIRQ11 29
GPIO036 GIRQ11 30
12C0 / SMBO GIRQ12 0 No 61 0
12C1/ SMBA1 GIRQ12 1 1
12C2 / SMB2 GIRQ12 2 2
12C3 / SMB3 GIRQ12 3 3
12C0_0_WK GIRQ12 4 Yes N/A
12C0_1_WK GIRQ12 5
12C2_0_WK GIRQ12 6
12C1_0_WK GIRQ12 7
12C3_0_WK GIRQ12 8
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TABLE 15-3: INTERRUPT EVENT AGGREGATOR ROUTING SUMMARY (CONTINUED)

Interrupt Aggregator IRQ Aggregator Bit :\I,Z?t Aggregated NVIC D:::::r':\;:c
DMAO GIRQ13 16 No 62 4
DMA1 GIRQ13 17 5
DMA2 GIRQ13 18 6
DMA3 GIRQ13 19 7
DMA4 GIRQ13 20 8
DMA5 GIRQ13 21 9
DMAG6 GIRQ13 22 10
DMA7 GIRQ13 23 11
DMAS8 GIRQ13 24 81
DMA9 GIRQ13 25 82
DMA10 GIRQ13 26 83
DMA11 GIRQ13 27 84
LPC GIRQ14 2 No 63 12
UART_O GIRQ15 0 No 64 13
Reserved GIRQ15 1 N/A
EMI_O (IMAP) GIRQ15 2 14
Reserved GIRQ15 3 N/A
Reserved GIRQ15 4 N/A
Reserved GIRQ15 5 N/A
ACPIEC[O] IBF GIRQ15 6 15
ACPIEC[0] OBF |GIRQ15 7 16
ACPIEC[1] IBF GIRQ15 8 17
ACPIEC[1] OBF |GIRQ15 9 18
ACPIPM1 CTL GIRQ15 10 19
ACPIPM1 EN GIRQ15 11 20
ACPIPM1 STS GIRQ15 12 21
8042EM OBF GIRQ15 13 22
8042EM IBF GIRQ15 14 23
MAILBOX GIRQ15 15 24
MAILBOX DATA | GIRQ15 16 40
PECIHOST GIRQ16 3 No 65 25
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TABLE 15-3: INTERRUPT EVENT AGGREGATOR ROUTING SUMMARY (CONTINUED)

Interrupt Aggregator IRQ Aggregator Bit :\i‘:ﬁ Aggregated NVIC D:::::rﬁmc
TACH_O GIRQ17 0 No 66 26
TACH_1 GIRQ17 1 No 27
PS2_0_ WK GIRQ17 2 Yes N/A
PS2_1_WK GIRQ17 3 Yes
PS2_2 WK GIRQ17 4 Yes
PS2_3 WK GIRQ17 5 Yes
BC_INT_N_WK |GIRQ17 6 Yes
ADC_SNGL GIRQ17 10 No 28
ADC_RPT GIRQ17 11 No 29
MCHP Reserved |GIRQ17 12 No 30
MCHP Reserved |GIRQ17 13 No 31
PS2 0 GIRQ17 14 No 32
PS2_1 GIRQ17 15 No 33
PS2_2 GIRQ17 16 No 34
PS2_3 GIRQ17 17 No 35
RTC GIRQ17 18 Yes 91
RTC ALARM GIRQ17 19 Yes 92
HTIMER GIRQ17 20 Yes 38
KSC_INT GIRQ17 21 No 39
KSC_INT wake GIRQ17 22 Yes N/A
RPM_INT Stall GIRQ17 23 No 41
RPM_INT Spin GIRQ17 24 No 42
PFR_STS GIRQ17 25 No 43
PWM_WDTO GIRQ17 26 No 44
PWM_WDT1 GIRQ17 27 No 45
PWM_WDT2 GIRQ17 28 No 46
BCM_INT Err GIRQ17 29 No 47
BCM_INT Busy |GIRQ17 30 No 48
SPI0O TX GIRQ18 0 No 67 36
SPI0 RX GIRQ18 1 37
SPI1 TX GIRQ18 2 55
SPI1 RX GIRQ18 3 56
PWM_WDT3 GIRQ18 4 85
MCHP Reserved |GIRQ18 5 86
MCHP Reserved |GIRQ18 6 87
MCHP Reserved |GIRQ18 7 88
MCHP Reserved |GIRQ18 8 89
MCHP Reserved |GIRQ18 9 90
VCC_PWRGD GIRQ19 0 Yes 68 N/A
LRESET# GIRQ19 1
GPI10200 GIRQ20 0 Yes 69 N/A
GPI10201 GIRQ20 1
GP10202 GIRQ20 2
GPI10203 GIRQ20 3
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TABLE 15-3: INTERRUPT EVENT AGGREGATOR ROUTING SUMMARY (CONTINUED)

Interrupt Aggregator IRQ Aggregator Bit :\I,Z?t Aggregated NVIC D:::::rr:\r::c
GP10204 GIRQ20 4
N/A GIRQ20 5
GPIO206 GIRQ20 6
N/A GIRQ20 7
GPIO210 GIRQ20 8
GPIO211 GIRQ20 9
TIMER_16_0 GIRQ23 0 No 72 49
TIMER_16_1 GIRQ23 1 50
TIMER_16_2 GIRQ23 2 51
TIMER_16_3 GIRQ23 3 52
TIMER_32_0 GIRQ23 4 53
TIMER_32_1 GIRQ23 5 54
TABLE 15-4: EC INTERRUPT STRUCTURE
Vector Name ReLg;insI:er (221?;:%) T’?llz:ll\t’; OBf)f’steet
0 Reset - High H1 00h
1 Memory Error ILINK2 High H2 08h
2 Instruction Error ILINK2 High H3 10h
3 IRQ3-Reserved ILINKA1 level 1 (low) L27 18h
4 IRQ4-Reserved ILINKA1 level 1 (low) L26 20h
5 IRQ5-Reserved ILINK1 level 1 (low) L25 28h
6 IRQ6-Reserved ILINK2 level 2 (mid) M2 30h
7 IRQ7-Reserved ILINK2 level 2 (mid) M1 38h
8 IRQ8 ILINK1 level 1 (low) L24 40h
9 IRQ9 ILINK1 level 1 (low) L23 48h
10 IRQ10 ILINK1 level 1 (low) L22 50h
1 IRQ11 ILINK1 level 1 (low) L21 58h
12 IRQ12 ILINK1 level 1 (low) L20 60h
13 IRQ13 ILINK1 level 1 (low) L19 68h
14 IRQ14 ILINK1 level 1 (low) L18 70h
15 IRQ15 ILINK1 level 1 (low) L17 78h
16 IRQ16 ILINK1 level 1 (low) L16 80h
17 IRQ17 ILINK1 level 1 (low) L15 88h
18 IRQ18 ILINK1 level 1 (low) L14 90h
19 IRQ19 ILINK1 level 1 (low) L13 98h
20 IRQ20 ILINK1 level 1 (low) L12 AOh
21 IRQ21 ILINK1 level 1 (low) L11 A8h
22 IRQ22 ILINK1 level 1 (low) L10 BOh
23 IRQ23 ILINK1 level 1 (low) L9 B8h
24 IRQ24 ILINK1 level 1 (low) L8 COh
25 IRQ25 ILINK1 level 1 (low) L7 C8h
26 IRQ26 ILINK1 level 1 (low) L6 DOh
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TABLE 15-4: EC INTERRUPT STRUCTURE (CONTINUED)

Link Priority Relative Byte
Vector Name Register (Default) Priority Offset

27 IRQ27 ILINK1 level 1 (low) L5 D8h

28 IRQ28 ILINK1 level 1 (low) L4 EOh

29 IRQ29 ILINK1 level 1 (low) L3 E8h

30 IRQ30 ILINK1 level 1 (low) L2 FOh

31 IRQ31 ILINK1 level 1 (low) L1 F8h

Note: IRQ Vector 31 is the highest L1 Priority

15.8.3

DISABLING INTERRUPTS

The Block Enable Clear Register and Block Enable Set Register should not be used for disabling and enabling interrupts
for software operations i.e., critical sections. The ARM enable disable mechanisms should be used.

15.9 EC-Only Registers

The configuration registers listed in EC-Only Register Summary table are for a single instance of the EC Interrupt Aggre-
gator. The addresses of each register listed in the summary table are defined as a relative offset to the host “Begin

Address” defined in the EC-Only Register Base Address Table.

TABLE 15-5: EC-ONLY REGISTER ADDRESS RANGE TABLE
Instance Begin Address
Instance Name Number Host Address Space (Note 15-1)
Interrupt Aggregator 0 EC 32-bit internal 4000_C000h
address space

Note 15-1

TABLE 15-6:

EC-ONLY REGISTER SUMMA

RY

Offset

Register Name

00h

GIRQ8 Source Register

04h

GIRQ8 Enable Set Register

08h

GIRQ8 Result Register

0Ch

GIRQ8 Enable Clear Register

14h

GIRQ9 Source Register

18h

GIRQ9 Enable Set Register

1Ch

GIRQ9 Result Register

20h

GIRQ9 Enable Clear Register

28h

GIRQ10 Source Register

2Ch

GIRQ10 Enable Set Register

30h

GIRQ10 Result Register

34h

GIRQ10 Enable Clear Register

3Ch

GIRQ11 Source Register

40h

GIRQ11 Enable Set Register

44h

GIRQ11 Result Register

48h

GIRQ11 Enable Clear Register

The Begin Address indicates the location of the first register accessable at offset 00h in the Interrupt
Aggregator EC-Only address space.
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TABLE 15-6:

EC-ONLY REGISTER SUMMARY (CONTINUED)

Offset

Register Name

50h

GIRQ12 Source Register

54h

GIRQ12 Enable Set Register

58h

GIRQ12 Result Register

5Ch

GIRQ12 Enable Clear Register

64h

GIRQ13 Source Register

68h

GIRQ13 Enable Set Register

6Ch

GIRQ13 Result Register

70h

GIRQ13 Enable Clear Register

78h

GIRQ14 Source Register

7Ch

GIRQ14 Enable Set Register

80h

GIRQ14 Result Register

84h

GIRQ14 Enable Clear Register

8Ch

GIRQ15 Source Register

90h

GIRQ15 Enable Set Register

94h

GIRQ15 Result Register

98h

GIRQ15 Enable Clear Register

AOh

GIRQ16 Source Register

Adh

GIRQ16 Enable Set Register

A8h

GIRQ16 Result Register

ACh

GIRQ16 Enable Clear Register

B4h

GIRQ17 Source Register

B8h

GIRQ17 Enable Set Register

BCh

GIRQ17 Result Register

COh

GIRQ17 Enable Clear Register

C8h

GIRQ18 Source Register

CCh

GIRQ18 Enable Set Register

DOh

GIRQ18 Result Register

D4h

GIRQ18 Enable Clear Register

DCh

GIRQ19 Source Register

EOh

GIRQ19 Enable Set Register

E4h

GIRQ19 Result Register

E8h

GIRQ19 Enable Clear Register

FOh

GIRQ20 Source Register

F4h

GIRQ20 Enable Set Register

F8h

GIRQ20 Result Register

FCh

GIRQ20 Enable Clear Register

104h

GIRQ21 Source Register

108h

GIRQ21 Enable Set Register

10Ch

GIRQ21 Result Register

110h

GIRQ21 Enable Clear Register

118h

GIRQ22 Source Register

11Ch

GIRQ22 Enable Set Register

120h

GIRQ22 Result Register

124h

GIRQ22 Enable Clear Register
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TABLE 15-6: EC-ONLY REGISTER SUMMARY (CONTINUED)

Offset Register Name

12Ch GIRQ23 Source Register

130h GIRQ23 Enable Set Register

134h GIRQ23 Result Register

138h GIRQ23 Enable Clear Register

200h Block Enable Set Register

204h Block Enable Clear Register

208h Block IRQ Vector Register

All of the GIRQx Source, Enable, and Result registers have the same format. The following tables define the generic
format for each of these registers. The bit definitions are defined in the sections that follow.

Note:  The behavior of the enable bit controlled by the GIRQx Enable Set and GIRQx Enable Clear Registers, the
GIRQx Source bit, and the GIRQx Result bit are illustrated in Section 15.8.1, "WAKE Generation," on
page 194.
TABLE 15-7: GIRQX SOURCE REGISTER
Offset - 32-bit Size
VCCA1 0000_0000h VCC1 RESET
Power _
Default
Bit D31 D30 D29 LI D2 D1 DO
Type R R/WC except for reserved bits, which are R
Bit Name Reserved See Tables in the following subsections

The R/WC bits are sticky status bits indicating the state of interrupt source before the interrupt enable bit.

TABLE 15-8: GIRQX ENABLE SET REGISTER
Offset - 32-bit Size
POWER VCC1 0000_0000h VCC1_RESET
Default
BIT D31 D30 D29 oo o D2 D1 Do
TYPE R R/WS except for reserved bits, which are R
BIT NAME Reserved See Tables in the following subsections

GIRQ Enable Set [31:0]
Each GIRQx bit can be individually enabled to assert an interrupt event.

0= Writing a zero has no effect.

1= Writing a one will enable respective GIRQx.

Reading always returns the current value of the GIRQx ENABLE bit. The state of the GIRQx ENABLE bit is determined

by the corresponding GIRQx Enable Set bit and the GIRQx Enable Clear bit. (0=disabled, 1-enabled)
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TABLE 15-9: GIRQX RESULT REGISTER

Offset - 32-bit EC Size
POWER VCCA1 8000_0000h VCC1_RESET
Default
BIT D31 D30 D29 oo o D2 D1 Do
TYPE R R
BIT NAME 1 See Tables in the following subsections

GIRQx Interrupt Result

Bits D30 down to DO are defined in the following subsections reflect the state of the GIRQx interrupt source after the
enable bit. The GIRQx result bits are OR’d together to generate the IRQx vector.

Bit D31
Bit D31 is hard-coded to ‘1’.

TABLE 15-10: GIRQX ENABLE CLEAR REGISTER

Offset - 32-bit Size
POWER VCCA1 0000_0000h VCC1_RESET
Default
BIT D31 D30 D29 oo o D2 D1 DO
TYPE R R/WC except for reserved bits, which are R
BIT NAME Reserved See Tables in the following subsections

GIRQx Enable Clear[31:0]

Each GIRQx bit can be individually disabled to assert an interrupt event.
0= Writing a zero has no effect.

1= Writing a one will disable respective GIRQx.

Reading always returns the current value of the GIRQx ENABLE bit. The state of the GIRQx ENABLE bit is determined
by the corresponding GIRQx Enable Set bit and the GIRQx Enable Clear bit. (O=disabled, 1-enabled)

15.9.1 GIRQ8
TABLE 15-11: BIT DEFINITIONS FOR GIRQ8 SOURCE, ENABLE, AND RESULT REGISTERS

Bit Bloclr:;rr\:;ance Source Name Wake Source Description

[7:0] GPIO[147:140] GPIO_Event Y Bits[0:7] are controlled by the GPIO_Events gener-
ated by GP10140 through GPIO147, respectively.

The GPIO Interface can generate an interrupt source
event on a high level, low level, rising edge and fall-
ing edge, as configured by the Interrupt Detection
(int_det) bits in the Pin Control Register associated
with the GPIO signal function.
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TABLE 15-11:

BIT DEFINITIONS FOR GIRQ8 SOURCE, ENABLE, AND RESULT REGISTERS

Bit

Block Instance
Name

Source Name

Wake

Source Description

[15:8]

GPIO[157:150]

GPIO_Event

Y

Bits[8:15] are controlled by the GPIO_Events gener-
ated by GP1I0150 through GPIO157, respectively.

The GPIO Interface can generate an interrupt source
event on a high level, low level, rising edge and fall-
ing edge, as configured by the Interrupt Detection
(int_det) bits in the Pin Control Register associated
with the GPIO signal function.

[21:16]

GPIO[165:160]

GPIO_Event

Bits[16:21] are controlled by the GPIO_Events gen-
erated by GPIO160 through GPIO165, respectively.

The GPIO Interface can generate an interrupt source
event on a high level, low level, rising edge and fall-
ing edge, as configured by the Interrupt Detection
(int_det) bits in the Pin Control Register associated
with the GPIO signal function.

[30:22]

Reserved

Reserved

Reserved

31

n/a

n/a

See Table 15-7, "GIRQx Source Register", Table 15-
8, "GIRQx Enable Set Register", Table 15-10,
"GIRQx Enable Clear Register", and Table 15-9,
"GIRQx Result Register" for a definition of this bit for
the Source, Enable, and Result registers.

15.9.2

GIRQ9

TABLE 15-12: BIT DEFINITIONS FOR GIRQ9 SOURCE, ENABLE, AND RESULT REGISTERS

Bit

Block Instance
Name

Source Name

Wake

Source Description

[7:0]

GPIO[107:100]

GPIO_Event

Y

Bits[0:7] are controlled by the GPIO_Events generated
by GPIO100 through GPIO107, respectively.

The GPIO Interface can generate an interrupt source
event on a high level, low level, rising edge and falling
edge, as configured by the Interrupt Detection (int_det)
bits in the Pin Control Register associated with the
GPIO signal function.

[15:8]

GPIO[117:110]

GPIO_Event

Bits[8:15] are controlled by the GPIO_Events gener-
ated by GPI0110 through GPIO117, respectively.

The GPIO Interface can generate an interrupt source
event on a high level, low level, rising edge and falling
edge, as configured by the Interrupt Detection (int_det)
bits in the Pin Control Register associated with the
GPIO signal function.

[23:16]

GPIO[127:120]

GPIO_Event

Bits[16:23] are controlled by the GPIO_Events gener-
ated by GP10120 through GP10127, respectively.

The GPIO Interface can generate an interrupt source
event on a high level, low level, rising edge and falling
edge, as configured by the Interrupt Detection (int_det)
bits in the Pin Control Register associated with the
GPIO signal function.
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TABLE 15-12: BIT DEFINITIONS FOR GIRQ9 SOURCE, ENABLE, AND RESULT REGISTERS

Bit

Block Instance
Name

Source Name

Wake

Source Description

[30:24]

GPIO[136:130]

GPIO_Event

Y

Bits[24:30] are controlled by the GPIO_Events gener-
ated by GP10130 through GP1O136, respectively.

The GPIO Interface can generate an interrupt source
event on a high level, low level, rising edge and falling
edge, as configured by the Interrupt Detection (int_det)
bits in the Pin Control Register associated with the
GPIO signal function.

31

n/a

n/a

See Table 15-7, "GIRQx Source Register", Table 15-8,
"GIRQx Enable Set Register", Table 15-10, "GIRQx
Enable Clear Register", and Table 15-9, "GIRQx
Result Register" for a definition of this bit for the
Source, Enable, and Result registers.

15.9.3

GIRQ10

TABLE 15-13: BIT DEFINITIONS FOR GIRQ10 SOURCE, ENABLE, AND RESULT REGISTERS

Bit

Block Instance
Name

Source Name

Wake

Source Description

[7:0]

GPIO[047:040]

GPIO_Event

Y

Bits[0:7] are controlled by the GPIO_Events generated by
GPI0040 through GPI0047, respectively.

The GPIO Interface can generate an interrupt source
event on a high level, low level, rising edge and falling
edge, as configured by the Interrupt Detection (int_det)
bits in the Pin Control Register associated with the GPIO
signal function.

[15:8]

GPIO[057:050]

GPIO_Event

Bits[8:15] are controlled by the GPIO_Events generated
by GPIO050 through GPIO057, respectively.

The GPIO Interface can generate an interrupt source
event on a high level, low level, rising edge and falling
edge, as configured by the Interrupt Detection (int_det)
bits in the Pin Control Register associated with the GPIO
signal function.

[23:16]

GPIO[067:060]

GPIO_Event

Bits[16:23] are controlled by the GPIO_Events generated
by GPIO060 through GPIO067, respectively.

The GPIO Interface can generate an interrupt source
event on a high level, low level, rising edge and falling
edge, as configured by the Interrupt Detection (int_det)
bits in the Pin Control Register associated with the GPIO
signal function.

[30:24]

Reserved

Reserved

Reserved

31

n/a

n/a

See Table 15-7, "GIRQx Source Register", Table 15-8,
"GIRQx Enable Set Register", Table 15-10, "GIRQx
Enable Clear Register", and Table 15-9, "GIRQx Result
Register" for a definition of this bit for the Source, Enable,
and Result registers.
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15.9.4 GIRQ11

TABLE 15-14: BIT DEFINITIONS FOR GIRQ11 SOURCE, ENABLE, AND RESULT REGISTERS

Block Instance

Bit Name

Source Name

Wake

Source Description

[7:0] | GPIO[007:000]

GPIO_Event

Y

Bits[0:7] are controlled by the GPIO_Events generated by
GPIO000 through GPIO007, respectively.

The GPIO Interface can generate an interrupt source
event on a high level, low level, rising edge and falling
edge, as configured by the Interrupt Detection (int_det)
bits in the Pin Control Register associated with the GPIO
signal function.

[15:8] | GPIO[017:010]

GPIO_Event

Bits[8:15] are controlled by the GPIO_Events generated
by GPIO010 through GPIO017, respectively.

The GPIO Interface can generate an interrupt source
event on a high level, low level, rising edge and falling
edge, as configured by the Interrupt Detection (int_det)
bits in the Pin Control Register associated with the GPIO
signal function.

[23:16] | GPIO[027:020]

GPIO_Event

Bits[16:23] are controlled by the GPIO_Events generated
by GPIO020 through GPIO027, respectively.

The GPIO Interface can generate an interrupt source
event on a high level, low level, rising edge and falling
edge, as configured by the Interrupt Detection (int_det)
bits in the Pin Control Register associated with the GPIO
signal function.

[30:24] | GPIO[036:030]

GPIO_Event

Bits[24:30] are controlled by the GPIO_Events generated
by GPIO030 through GPIO036, respectively.

The GPIO Interface can generate an interrupt source
event on a high level, low level, rising edge and falling
edge, as configured by the Interrupt Detection (int_det)
bits in the Pin Control Register associated with the GPIO
signal function.

31 n/a

n/a

See Table 15-7, "GIRQx Source Register", Table 15-8,
"GIRQx Enable Set Register", Table 15-10, "GIRQx
Enable Clear Register", and Table 15-9, "GIRQx Result
Register" for a definition of this bit for the Source, Enable,
and Result registers.

15.9.5 GIRQ12

TABLE 15-15: BIT DEFINITIONS FOR GIRQ12 SOURCE, ENABLE, AND RESULT REGISTERS

Bit Block Instance Source Name Wake Source Description
Name

0 12C0 / SMBO SMB N 12C/SMBus controller 0 interrupt. This interrupt is signaled
when the 12C/SMBus controller 0 asserts its interrupt
request.

1 12C1/ SMBH1 SMB N 12C/SMBus controller 1 interrupt. This interrupt is signaled
when the 12C/SMBus controller 1 asserts its interrupt
request.

2 12C2 / SMB2 SMB N 12C/SMBus controller 2 interrupt. This interrupt is signaled
when the 12C/SMBus controller 2 asserts its interrupt
request.
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TABLE 15-15: BIT DEFINITIONS FOR GIRQ12 SOURCE, ENABLE, AND RESULT REGISTERS

Bit Block Instance Source Name Wake Source Description
Name

3 12C3 / SMB3 SMB N 12C/SMBus controller 3 interrupt. This interrupt is signaled
when the 12C/SMBus controller 3 asserts its interrupt
request.

4 12C0_0_WK SMB Y 12C/SMBus controller 0 (port 0) Wake interrupt. This inter-
rupt is signaled when there is activity on the 12C/SMBus
controller O port 0 data pin, I2C0_DATO (see Note 15-2 on
page 215).

5 12C0_1_WK SMB Y 12C/SMBus controller 0 (port 1) Wake interrupt. This inter-
rupt is signaled when there is activity on the 12C/SMBus
controller 0 port 1 data pin, 12C0_DAT1 (see Note 15-2 on
page 215).

6 12C2_0_WK SMB Y 12C/SMBus controller 2 (port 0) Wake interrupt. This inter-
rupt is signaled when there is activity on the 