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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
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therapeutic equipment. Their versatility and
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creating efficient, responsive, and intelligent electronic
systems.
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Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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1.6. Programmable Digital I/O

C8051F326/7 devices include 15 I/O pins (one byte-wide Port, one 6-bit-wide and one 1-bit-wide Port). 
The C8051F326/7 Ports behave like typical 8051 Ports with a few enhancements. Each Port pin may be 
configured as a digital input or output pin. Pins selected as digital outputs may additionally be configured 
for push-pull or open-drain output. The “weak pullups” that are fixed on typical 8051 devices may be glob-
ally disabled, providing power savings capabilities. 

1.7. Serial Ports

The C8051F326/7 Family includes a full-duplex UART with enhanced baud rate configuration. The serial 
interface is fully implemented in hardware and makes extensive use of the CIP-51's interrupts, thus requir-
ing very little CPU intervention.
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2. Absolute Maximum Ratings

Table 2.1. Absolute Maximum Ratings

Parameter Conditions Min Typ Max Units

Ambient Temperature under Bias –55 — 125 °C

Storage Temperature –65 — 150 °C

Voltage on any Port I/O Pin or RST with 
Respect to GND

–0.3 — 5.8 V

Voltage on VDD or VIO with Respect to GND –0.3 — 4.2 V

Maximum Total Current through VDD, VIO, 
and GND

— — 500 mA

Maximum Output Current Sunk by RST or 
any Port Pin

— — 100 mA

Note: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. 
This is a stress rating only and functional operation of the devices at those or any other conditions above 
those indicated in the operation listings of this specification is not implied. Exposure to maximum rating 
conditions for extended periods may affect device reliability.
Rev. 1.1 23



C8051F326/7
P0.6 23 24 D I/O Port 0.6. See Section 11 for a complete description.

P0.7 22 23 D I/O Port 0.7. See Section 11 for a complete description.

P2.0 19 19 D I/O Port 2.0. See Section 11 for a complete description.

P2.1 18 18 D I/O Port 2.1. See Section 11 for a complete description.

P2.2 12 12 D I/O Port 2.2. See Section 11 for a complete description.

P2.3 11 11 D I/O Port 2.3. See Section 11 for a complete description.

P2.4 17 17 D I/O Port 2.4. See Section 11 for a complete description.

P2.5 16 16 D I/O Port 2.5. See Section 11 for a complete description.

N.C. pins for the ‘F326: 13, 14, 15, 20, and 21.
N.C. pins for the ‘F327: 13, 14, 15, 20, 21, and 22.

Table 4.1. Pin Definitions for the C8051F326/7 (Continued)

Name
Pin Numbers

Type Description
‘F326 ‘F327
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Figure 4.4. QFN-28 Recommended PCB Land Pattern

Table 4.3. QFN-28 PCB Land Pattern Dimensions

Dimension Min Max Dimension Min Max

C1 4.80 X2 3.20 3.30

C2 4.80 Y1 0.85 0.95

E 0.50 Y2 3.20 3.30

X1 0.20 0.30

Notes:
General

1. All dimensions shown are in millimeters (mm) unless otherwise noted.
2. Dimensioning and Tolerancing is per the ANSI Y14.5M-1994 specification.
3. This Land Pattern Design is based on the IPC-7351 guidelines.

Solder Mask Design
4. All metal pads are to be non-solder mask defined (NSMD). Clearance between the solder 

mask and the metal pad is to be 60μm minimum, all the way around the pad.

Stencil Design
5. A stainless steel, laser-cut and electro-polished stencil with trapezoidal walls should be used 

to assure good solder paste release.
6. The stencil thickness should be 0.125mm (5 mils).
7. The ratio of stencil aperture to land pad size should be 1:1 for all perimeter pins.
8. A 3x3 array of 0.90mm openings on a 1.1mm pitch should be used for the center pad to 

assure the proper paste volume (67% Paste Coverage).

Card Assembly
9. A No-Clean, Type-3 solder paste is recommended.
10. The recommended card reflow profile is per the JEDEC/IPC J-STD-020C specification for 

Small Body Components.
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5. Voltage Regulator (REG0)
C8051F326/7 devices include a voltage regulator (REG0). When enabled, the REG0 output appears on 
the VDD pin and can be used to power external devices. REG0 can be enabled/disabled by software using 
bit REGEN in register REG0CN. See Table 5.1 for REG0 electrical characteristics.

The voltage regulator is enabled on reset. When the device is self-powered from a 3V supply net, the reg-
ulator may be disabled in order to save power. Important Note: If the voltage at the regulator input 
(REGIN) is greater than the Core Supply Voltage (VDD), the voltage regulator should not be dis-
abled. Otherwise, permanent damage to the device may occur.

Note that the VBUS signal must be connected to the VBUS pin when using the device in a USB network. 
The VBUS signal should only be connected to the REGIN pin when operating the device as a bus-powered 
function. REG0 configuration options are shown in Figure 5.1 - Figure 5.4.

5.1. Regulator Mode Selection

REG0 offers a low power mode intended for use when the device is in suspend mode. In this low power 
mode, the REG0 output remains as specified; however the REG0 dynamic performance (response time) is 
degraded. See Table 5.1 for normal and low power mode supply current specifications. The REG0 mode 
selection is controlled via the REGMOD bit in register REG0CN.

5.2. VBUS Detection

When the USB Function Controller is used (see section Section “12. Universal Serial Bus Controller 
(USB0)” on page 87), the VBUS signal should be connected to the VBUS pin. The VBSTAT bit (register 
REG0CN) indicates the current logic level of the VBUS signal. If enabled, a VBUS interrupt will be gener-
ated when the VBUS signal matches the polarity selected by the VBPOL bit in register REG0CN. The 
VBUS interrupt is level-sensitive, and has no associated interrupt pending flag. The VBUS interrupt will be 
active as long as the VBUS signal matches the polarity selected by VBPOL. See Table 5.1 for VBUS input 
parameters.

Important Note: When USB is selected as a reset source, a system reset will be generated when the 
VBUS signal matches the polarity selected by the VBPOL bit. See Section “7. Reset Sources” on page 57 
for details on selecting USB as a reset source.

Table 5.1. Voltage Regulator Electrical Specifications
VDD = 3.0 V; –40 to +85 °C unless otherwise specified.

Parameter Conditions Min Typ Max Units

Input Voltage Range 2.7 — 5.25 V

Output Voltage Output Current = 1 to 100 mA 3.0 3.3 3.6 V

VBUS Detection Input Threshold 1.0 1.8 2.9 V

Bias Current
Normal Mode (REGMOD = ‘0’)
Low Power Mode (REGMOD = ‘1’)

—
—

75
41

111
61

µA

Dropout Voltage (VDO)* IDD = 1 to 100 mA — 1 — mV/mA

*Note:  The minimum input voltage is 2.70 V or VDD + VDO (max load), whichever is greater.
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6.1.2. MOVX Instruction and Program Memory 

The MOVX instruction is typically used to access external data memory (Note: the C8051F326/7 does not 
support off-chip data or program memory). In the CIP-51, the MOVX write instruction is used to accesses 
external RAM (XRAM) and the on-chip program memory space implemented as re-programmable Flash 
memory. The Flash access feature provides a mechanism for the CIP-51 to update program code and use 
the program memory space for non-volatile data storage. Refer to Section “8. Flash Memory” on page 63 
for further details.

Table 6.1. CIP-51 Instruction Set Summary  

Mnemonic Description Bytes
Clock 
Cycles

Arithmetic Operations
ADD A, Rn Add register to A 1 1
ADD A, direct Add direct byte to A 2 2
ADD A, @Ri Add indirect RAM to A 1 2
ADD A, #data Add immediate to A 2 2
ADDC A, Rn Add register to A with carry 1 1
ADDC A, direct Add direct byte to A with carry 2 2
ADDC A, @Ri Add indirect RAM to A with carry 1 2
ADDC A, #data Add immediate to A with carry 2 2
SUBB A, Rn Subtract register from A with borrow 1 1
SUBB A, direct Subtract direct byte from A with borrow 2 2
SUBB A, @Ri Subtract indirect RAM from A with borrow 1 2
SUBB A, #data Subtract immediate from A with borrow 2 2
INC A Increment A 1 1
INC Rn Increment register 1 1
INC direct Increment direct byte 2 2
INC @Ri Increment indirect RAM 1 2
DEC A Decrement A 1 1
DEC Rn Decrement register 1 1
DEC direct Decrement direct byte 2 2
DEC @Ri Decrement indirect RAM 1 2
INC DPTR Increment Data Pointer 1 1
MUL AB Multiply A and B 1 4
DIV AB Divide A by B 1 8
DA A Decimal adjust A 1 1

Logical Operations
ANL A, Rn AND Register to A 1 1
ANL A, direct AND direct byte to A 2 2
ANL A, @Ri AND indirect RAM to A 1 2
ANL A, #data AND immediate to A 2 2
ANL direct, A AND A to direct byte 2 2
ANL direct, #data AND immediate to direct byte 3 3
ORL A, Rn OR Register to A 1 1
ORL A, direct OR direct byte to A 2 2
ORL A, @Ri OR indirect RAM to A 1 2
ORL A, #data OR immediate to A 2 2
ORL direct, A OR A to direct byte 2 2
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EIE2 0xE7 Extended Interrupt Enable 2 53
EIP1 0xF6 Extended Interrupt Priority 1 53
EIP2 0xF7 Extended Interrupt Priority 2 54
EMI0CN 0xAA External Memory Interface Control 70
FLKEY 0xB7 Flash Lock and Key 67
FLSCL 0xB6 Flash Scale 67
GPIOCN 0xE2 Global Port I/O Control 82
IE 0xA8 Interrupt Enable 51
IP 0xB8 Interrupt Priority 52
OSCICL 0xB3 Internal Oscillator Calibration 73
OSCICN 0xB2 Internal Oscillator Control 72
OSCLCN 0xE3 Low Frequency Internal Oscillator Control 74
P0 0x80 Port 0 Latch 82
P0MDOUT 0xA4 Port 0 Output Mode Configuration 82
P2 0xA0 Port 2 Latch 83
P2MDOUT 0xA6 Port 2 Output Mode Configuration 83
P3 0xB0 Port 3 Latch 83
P3MDOUT 0xA7 Port 3 Output Mode Configuration 84
PCON 0x87 Power Control 56
PSCTL 0x8F Program Store R/W Control 66
PSW 0xD0 Program Status Word 46
RSTSRC 0xEF Reset Source Configuration/Status 61
SBUF0 0x99 UART0 Data Buffer 125
SBCON0 0x91 Baudrate Generator 0 Control 125
SBRLH0 0x94 Baudrate Generator 0 Reload Value High Byte 126
SBRLL0 0x93 Baudrate Generator 0 Reload Value Low Byte 126
SCON0 0x98 UART0 Control 123
SMOD0 0x9A UART0 Mode 124
SP 0x81 Stack Pointer 45
TCON 0x88 Timer/Counter Control 131
TH0 0x8C Timer/Counter 0 High 134
TH1 0x8D Timer/Counter 1 High 134
TL0 0x8A Timer/Counter 0 Low 134
TL1 0x8B Timer/Counter 1 Low 134
TMOD 0x89 Timer/Counter Mode 132
USB0ADR 0x96 Indirect Address Register 91
USB0DAT 0x97 Data Register 92
USB0XCN 0xD7 Transceiver Control 89
VDM0CN 0xFF VDD Monitor Control 59

Table 6.3. Special Function Registers  (Continued)

SFRs are listed in alphabetical order. All undefined SFR locations are reserved.
Register Address Description Page
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SFR Definition 7.2. RSTSRC: Reset Source

Bit7: USBRSF: USB Reset Flag
0: Read: Last reset was not a USB reset; Write: USB resets disabled.
1: Read: Last reset was a USB reset; Write: USB resets enabled.

Bit6: FERROR: Flash Error Indicator.
0: Source of last reset was not a Flash read/write/erase error.
1: Source of last reset was a Flash read/write/erase error.

Bit5: Unused. Read = 0. Write = don’t care.
Bit4: SWRSF: Software Reset Force and Flag.

0: Read: Source of last reset was not a write to the SWRSF bit; Write: No Effect.
1: Read: Source of last was a write to the SWRSF bit; Write: Forces a system reset. 

Bit3: Unused. Read = 0. Write = don’t care.
Bit2: MCDRSF: Missing Clock Detector Flag.

0: Read: Source of last reset was not a Missing Clock Detector timeout; Write: Missing 
Clock Detector disabled.
1: Read: Source of last reset was a Missing Clock Detector timeout; Write: Missing Clock 
Detector enabled; triggers a reset if a missing clock condition is detected.

Bit1: PORSF: Power-On / VDD Monitor Reset Flag.
This bit is set anytime a power-on reset occurs. Writing this bit selects/deselects the VDD 
monitor as a reset source. Note: writing ‘1’ to this bit before the VDD monitor is enabled 
and stabilized can cause a system reset. See register VDM0CN (Figure 7.1).
0: Read: Last reset was not a power-on or VDD monitor reset; Write: VDD monitor is not a 
reset source.
1: Read: Last reset was a power-on or VDD monitor reset; all other reset flags indetermi-
nate; Write: VDD monitor is a reset source.

Bit0: PINRSF: HW Pin Reset Flag.
0: Source of last reset was not RST pin.
1: Source of last reset was RST pin.

Note: Do not use read-modify-write instructions on this register.

R/W R R R/W R R/W R/W R Reset Value

USBRSF FERROR — SWRSF — MCDRSF PORSF PINRSF Variable
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 SFR Address:

 0xEF
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Table 7.1. Reset Electrical Characteristics
–40 to +85 °C unless otherwise specified.

Parameter Conditions Min Typ Max Units

‘F326 RST Output Voltage IOL = –8.5 mA; VIO = 2.7 to 3.6 V

IOL = –8.5 mA; VIO = 2.0 V; 

— — 0.6

0.6
V

‘F327 RST Output Voltage IOL = –8.5 mA; VIO = 2.7 to 3.6 V — — 0.6 V

RST Input High Voltage* 0.7 x VIO — — V

RST Input Low Voltage* — — 0.3 x VIO V

‘F326 RST Pullup Current 10 26 40 µA

‘F327 RST Pullup Current — 26 40 µA

VDD Monitor Threshold (VRST) 2.40 2.55 2.70 V

Missing Clock Detector Timeout Time from last system clock rising 
edge to reset initiation

100 240 500 µs

Reset Time Delay Delay between the release of any 
reset source and code execution 
at location 0x0000

5.0 — — µs

Minimum RST Low Time to 
Generate a System Reset

15 — — µs

VDD Monitor Turn-on Time 100 — — µs

VDD Monitor Supply Current — 20 50 µA

*Note:  On 'F327 devices, VIO = VDD.
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Figure 8.1. Flash Program Memory Map and Security Byte

SFR Definition 8.1. PSCTL: Program Store R/W Control

Access limit set 
according to the 

FLASH security lock 
byte

C8051F326/7

0x0000

0x3DFFLock Byte  

Reserved
 

0x3DFE

0x3E00

FLASH memory 
organized in 512-byte 

pages

0x3C00

Unlocked FLASH Pages

Locked when any 
other FLASH pages 

are locked

Bits7–3: Unused: Read = 00000b. Write = don’t care.
Bit2: Reserved. Read = 0b. Must Write = 0b.
Bit1: PSEE: Program Store Erase Enable

Setting this bit (in combination with PSWE) allows an entire page of Flash program memory 
to be erased. If this bit is logic 1 and Flash writes are enabled (PSWE is logic 1), a write to 
Flash memory using the MOVX instruction will erase the entire page that contains the loca-
tion addressed by the MOVX instruction. The value of the data byte written does not matter.
0: Flash program memory erasure disabled.
1: Flash program memory erasure enabled.

Bit0: PSWE: Program Store Write Enable
Setting this bit allows writing a byte of data to the Flash program memory using the MOVX 
write instruction. The Flash location should be erased before writing data. 
0: Writes to Flash program memory disabled.
1: Writes to Flash program memory enabled; the MOVX write instruction targets Flash 
memory.

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value

— — — — — Reserved PSEE PSWE 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 SFR Address:

0x8F
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SFR Definition 10.5. CLKSEL: Clock Select 

Bits7–6: Unused. Read = 0b. Write = don’t care.
Bits5–4: USBCLK1–0: USB Clock Select

These bits select the clock supplied to USB0. When operating USB0 in full-speed mode, the 
selected clock should be 48 MHz. When operating USB0 in low-speed mode, the selected 
clock should be 6 MHz.

Bit3: Unused. Read = 0b. Write = don’t care.
Bits2–0: CLKSL1–0: System Clock Select

These bits select the system clock source.

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value

— — USBCLK — CLKSL 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 SFR Address

0xA9

USBCLK Selected Clock
00 4x Clock Multiplier
01 Internal Oscillator / 2
10 External Oscillator
11 Clock Off (0 Hz)

CLKSL Selected Clock

000
Internal Oscillator (as determined by the 

IFCN bits in register OSCICN)
001 External Clock
010 4x Clock Multiplier / 2
011 Low Frequency Oscillator
1xx RESERVED
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USB Register Definition 12.2. USB0ADR: USB0 Indirect Address

Bits7: BUSY: USB0 Register Read Busy Flag
This bit is used during indirect USB0 register accesses. Software should write ‘1’ to this bit to 
initiate a read of the USB0 register targeted by the USBADDR bits (USB0ADR.[5-0]). The 
target address and BUSY bit may be written in the same write to USB0ADR. After BUSY is 
set to ‘1’, hardware will clear BUSY when the targeted register data is ready in the USB0-
DAT register. Software should check BUSY for ‘0’ before writing to USB0DAT.
Write:
0: No effect.
1: A USB0 indirect register read is initiated at the address specified by the USBADDR bits.
Read:
0: USB0DAT register data is valid.
1: USB0 is busy accessing an indirect register; USB0DAT register data is invalid.

Bit6: AUTORD: USB0 Register Auto-read Flag
This bit is used for block FIFO reads.
0: BUSY must be written manually for each USB0 indirect register read.
1: The next indirect register read will automatically be initiated when software reads USB0-
DAT (USBADDR bits will not be changed).

Bits5–0: USBADDR: USB0 Indirect Register Address
These bits hold a 6-bit address used to indirectly access the USB0 core registers. Table 12.2 
lists the USB0 core registers and their indirect addresses. Reads and writes to USB0DAT 
will target the register indicated by the USBADDR bits.

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value

BUSY AUTORD USBADDR 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 SFR Address:

0x96
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12.6. Function Addressing

The FADDR register holds the current USB0 function address. Software should write the host-assigned 
7-bit function address to the FADDR register when received as part of a SET_ADDRESS command. A new 
address written to FADDR will not take effect (USB0 will not respond to the new address) until the end of 
the current transfer (typically following the status phase of the SET_ADDRESS command transfer). The 
UPDATE bit (FADDR.7) is set to ‘1’ by hardware when software writes a new address to the FADDR regis-
ter. Hardware clears the UPDATE bit when the new address takes effect as described above.

USB Register Definition 12.7. FADDR: USB0 Function Address

Bit7: Update: Function Address Update
Set to ‘1’ when software writes the FADDR register. USB0 clears this bit to ‘0’ when the new 
address takes effect.
0: The last address written to FADDR is in effect.
1: The last address written to FADDR is not yet in effect.

Bits6–0: Function Address
Holds the 7-bit function address for USB0. This address should be written by software when 
the SET_ADDRESS standard device request is received on Endpoint0. The new address 
takes effect when the device request completes.

R R/W R/W R/W R/W R/W R/W R/W Reset Value

Update Function Address 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 USB Address:

0x00
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USB Register Definition 12.8. POWER: USB0 Power

Bit7: ISOUD: ISO Update
This bit affects all IN Isochronous endpoints.
0: When software writes INPRDY = ‘1’, USB0 will send the packet when the next IN token is 
received.
1: When software writes INPRDY = ‘1’, USB0 will wait for a SOF token before sending the 
packet. If an IN token is received before a SOF token, USB0 will send a zero-length data 
packet.

Bits6–5: Unused. Read = 00b. Write = don’t care.
Bit4: USBINH: USB0 Inhibit

This bit is set to ‘1’ following a power-on reset (POR) or an asynchronous USB0 reset (see 
Bit3: RESET). Software should clear this bit after all USB0 and transceiver initialization is 
complete. Software cannot set this bit to ‘1’.
0: USB0 enabled.
1: USB0 inhibited. All USB traffic is ignored.

Bit3: USBRST: Reset Detect
Writing ‘1’ to this bit forces an asynchronous USB0 reset. Reading this bit provides bus reset 
status information.
Read:
0: Reset signaling is not present on the bus.
1: Reset signaling detected on the bus.

Bit2: RESUME: Force Resume
Software can force resume signaling on the bus to wake USB0 from suspend mode. Writing 
a ‘1’ to this bit while in Suspend mode (SUSMD = ‘1’) forces USB0 to generate Resume sig-
naling on the bus (a remote Wakeup event). Software should write RESUME = ‘0’ after 
10 ms to15 ms to end the Resume signaling. An interrupt is generated, and hardware clears 
SUSMD, when software writes RESUME = ‘0’.

Bit1: SUSMD: Suspend Mode
Set to ‘1’ by hardware when USB0 enters suspend mode. Cleared by hardware when soft-
ware writes RESUME = ‘0’ (following a remote wakeup) or after detection of Resume signal-
ing on the bus.
0: USB0 not in suspend mode.
1: USB0 in suspend mode.

Bit0: SUSEN: Suspend Detection Enable
0: Suspend detection disabled. USB0 will ignore suspend signaling on the bus.
1: Suspend detection enabled. USB0 will enter suspend mode if it detects suspend signaling 
on the bus.

R/W R/W R/W R/W R/W R/W R R/W Reset Value

ISOUD - - USBINH USBRST RESUME SUSMD SUSEN 00010000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 USB Address:

0x01
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USB Register Definition 12.17. E0CSR: USB0 Endpoint0 Control

Bit7: SSUEND: Serviced Setup End
Write: Software should set this bit to ‘1’ after servicing a Setup End (bit SUEND) event. 
Hardware clears the SUEND bit when software writes ‘1’ to SSUEND. 
Read: This bit always reads ‘0’.

Bit6: SOPRDY: Serviced OPRDY
Write: Software should write ‘1’ to this bit after servicing a received Endpoint0 packet. The 
OPRDY bit will be cleared by a write of ‘1’ to SOPRDY.
Read: This bit always reads ‘0’.

Bit5: SDSTL: Send Stall
Software can write ‘1’ to this bit to terminate the current transfer (due to an error condition, 
unexpected transfer request, etc.). Hardware will clear this bit to ‘0’ when the STALL hand-
shake is transmitted.

Bit4: SUEND: Setup End
Hardware sets this read-only bit to ‘1’ when a control transaction ends before software has 
written ‘1’ to the DATAEND bit. Hardware clears this bit when software writes ‘1’ to SSU-
END.

Bit3: DATAEND: Data End
Software should write ‘1’ to this bit:
1.  When writing ‘1’ to INPRDY for the last outgoing data packet.
2.  When writing ‘1’ to INPRDY for a zero-length data packet.
3.  When writing ‘1’ to SOPRDY after servicing the last incoming data packet.
This bit is automatically cleared by hardware.

Bit2: STSTL: Sent Stall
Hardware sets this bit to ‘1’ after transmitting a STALL handshake signal. This flag must be 
cleared by software.

Bit1: INPRDY: IN Packet Ready
Software should write ‘1’ to this bit after loading a data packet into the Endpoint0 FIFO for 
transmit. Hardware clears this bit and generates an interrupt under either of the following 
conditions:
1. The packet is transmitted.
2. The packet is overwritten by an incoming SETUP packet.
3. The packet is overwritten by an incoming OUT packet.

Bit0: OPRDY: OUT Packet Ready
Hardware sets this read-only bit and generates an interrupt when a data packet has been 
received. This bit is cleared only when software writes ‘1’ to the SOPRDY bit.

R/W R/W R/W R R/W R/W R/W R Reset Value

SSUEND SOPRDY SDSTL SUEND DATAEND STSTL INPRDY OPRDY 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 USB Address:

0x11
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13.1. Baud Rate Generator

The UART0 baud rate is generated by a dedicated 16-bit timer which runs from either the controller’s core 
clock (SYSCLK) or the USB Clock (USBCLK), and has prescaler options of 1, 4, 12, or 48. The timer and 
prescaler options combined allow for a wide selection of baud rates over many clock frequencies.

The baud rate generator is configured using three registers: SBCON0, SBRLH0, and SBRLL0. The 
UART0 Baud Rate Generator Control Register (SBCON0, SFR Definition 13.4) enables or disables the 
baud rate generator, selects the clock source for the baud rate generator, and selects the prescaler value 
for the timer. The baud rate generator must be enabled for UART0 to function. Registers SBRLH0 and 
SBRLL0 contain a 16-bit reload value for the dedicated 16-bit timer. The internal timer counts up from the 
reload value on every clock tick. On timer overflows (0xFFFF to 0x0000), the timer is reloaded. The baud 
rate for UART0 is defined in Equation 13.1, where “BRG Clock” is the baud rate generator’s selected clock 
source. For reliable UART operation, it is recommended that the UART baud rate is not configured for 
baud rates faster than SYSCLK/16.

Equation 13.1. UART0 Baud Rate
A quick reference for typical baud rates and clock frequencies is given in Table 13.1.

Baud Rate BRG Clock
65536 (SBRLH0:SBRLL0)–( )

--------------------------------------------------------------------------- 1
2
---× 1

Prescaler
----------------------×=
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C2 Register Definition 15.3. REVID: C2 Revision ID

C2 Register Definition 15.4. FPCTL: C2 Flash Programming Control

C2 Register Definition 15.5. FPDAT: C2 Flash Programming Data

This read-only register returns the 8-bit revision ID: 0x01 (Revision B).

Reset Value

00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

Bits7–0 FPCTL: Flash Programming Control Register.
This register is used to enable Flash programming via the C2 interface. To enable C2 Flash 
programming, the following codes must be written in order: 0x02, 0x01. Note that once C2 
Flash programming is enabled, a system reset must be issued to resume normal operation.

Reset Value

00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

Bits7–0: FPDAT: C2 Flash Programming Data Register.
This register is used to pass Flash commands, addresses, and data during C2 Flash 
accesses. Valid commands are listed below.

Reset Value

00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

Code Command
0x06 Flash Block Read
0x07 Flash Block Write
0x08 Flash Page Erase
0x03 Device Erase
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