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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.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
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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61 M8 RTC_XIN Real-Time 
Clock Crystal 
Input

Input This pin is the input to the low-power 
32 kHz crystal oscillator for the Real-
time clock. If the Real-time clock is 
disabled or not used, this input must 
be left floating or tied to VSS to 
minimize any input current leakage.

62 L8 RTC_XOUT Real-Time 
Clock Crystal 
Output

Bidirectional This pin is the output from the low-
power 32 kHz crystal oscillator for the 
Real-Time Clock. This pin is an input 
when the RTC is configured to 
operate from 50/60  Hz input clock 
signals and the 32  kHz crystal 
oscillator is disabled.

63 J7 RTC_VDD Real-Time 
Clock Power 
Supply

Power supply for the Real-Time Clock 
and associated 32 kHz oscillator. 
Isolated from the power supply to the 
remainder of the chip. A battery is 
connected to this pin to supply 
constant power to the Real-Time 
Clock and 32 kHz oscillator. If the 
Real-time clock is disabled or not 
used this output must be tied to Vdd.

64 K8 VSS Ground Ground.

65 M9 HALT_SLP HALT and 
SLEEP 
Indicator

Output, Active 
Low

A Low on this pin indicates that the 
CPU has entered either HALT or 
SLEEP mode because of execution of 
either a HALT or SLP instruction.

66 H7 TMS JTAG Test 
Mode Select

Input JTAG Mode Select Input.

67 L9 TCK JTAG Test 
Clock

Input JTAG and ZDI clock input.

68 J8 TRIGOUT JTAG Test 
Trigger Output

Output Active High trigger event indicator. 

69 K9 TDI JTAG Test 
Data In

Bidirectional JTAG data input pin. Functions as ZDI 
data I/O pin when JTAG is disabled. 
This pin has an internal pull-up 
resistor in the pad.

Table 2. Pin Identification on the eZ80F91 Device (Continued) 

LQFP 
Pin No

BGA 
Pin No Symbol Function Signal Direction Description
PS019215-0910 Architectural Overview
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92 G9 PC2 GPIO Port C Bidirectional with 
Schmitt-trigger 
input

This pin is used for GPIO. It is 
individually programmed as input or 
output and is also used individually as 
an interrupt input. Each Port C pin, 
when programmed as output is 
selected to be an open-drain or open-
source output. Port C is multiplexed 
with one UART. 

RTS1 Request to 
Send

Output, Active 
Low

Modem control signal from UART. 
This signal is multiplexed with PC2.

93 F12 PC3 GPIO Port C Bidirectional with 
Schmitt-trigger 
input

This pin is used for GPIO. It is 
individually programmed as input or 
output and is also used individually as 
an interrupt input. Each Port C pin, 
when programmed as output is 
selected to be an open-drain or open-
source output. Port C is multiplexed 
with one UART. 

CTS1 Clear to Send Schmitt-trigger 
input, Active Low

Modem status signal to the UART. 
This signal is multiplexed with PC3.

94 F11 PC4 GPIO Port C Bidirectional with 
Schmitt-trigger 
input

This pin is used for GPIO. It is 
individually programmed as input or 
output and is also used individually as 
an interrupt input. Each Port C pin, 
when programmed as output is 
selected to be an open-drain or open-
source output. Port C is multiplexed 
with one UART. 

DTR1 Data Terminal 
Ready

Output, Active 
Low

Modem control signal to the UART. 
This signal is multiplexed with PC4.

Table 2. Pin Identification on the eZ80F91 Device (Continued) 

LQFP 
Pin No

BGA 
Pin No Symbol Function Signal Direction Description
PS019215-0910 Architectural Overview
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Table 5. Clock Peripheral Power-Down Register 2 (CLK_PPD2  = 00DCh)

Bit 7 6 5 4 3 2 1 0

Reset 0 0 0 0 0 0 0 0

CPU Access R/W R/W R R R/W R/W R/W R/W

Note: R = Read Only; R/W = Read/Write.

Bit Position Value Description

7
PHI_OFF

1 PHI Clock output is disabled (output is high-impedance).

0 PHI Clock output is enabled.

6 VBO_OFF 1 Voltage Brownout detection circuit is disabled. This reduces 
DC current consumption in situations where VBO detection is 
not necessary. Power-On Reset functionality is not affected by 
this setting.

0 VBO detection circuit is enabled.

[5:4] 000 Reserved.

3
TIMER3_OFF

1 System clock to TIMER3 is powered down.

0 System clock to TIMER3 is powered up.

2
TIMER2_OFF

1 System clock to TIMER2 is powered down.

0 System clock to TIMER2 is powered up.

1
TIMER1_OFF

1 System clock to TIMER1 is powered down.

0 System clock to TIMER1 is powered up.

0
TIMER0_OFF

1 System clock to TIMER0 is powered down.

0 System clock to TIMER0 is powered up.
PS019215-0910 Low-Power Modes
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During Write operations with separate address and data buses, the Intel bus mode employs 
four states—T1, T2, T3, and T4 as listed in Table 22. 

Intel bus mode timing is displayed for a Read operation in Figure 13 on page 76 and for a 
Write operation in Figure 14 on page 77. If the READY signal (external WAIT pin) is 
driven Low prior to the beginning of State T3, additional wait states (TWAIT) are asserted 
until the READY signal is driven High. The Intel bus mode states are configured for 2 to 
15 CPU system clock cycles. In the Figure 13 on page 76 and Figure 14 on page 77, each 
Intel bus mode state is 2 CPU system clock cycles in duration. Figure 13 on page 76 and 
Figure 14 on page 77 also display the assertion of one Wait state (TWAIT) by the selected 
peripheral.

 

STATE T3 During State T3, no bus signals are altered. If the external READY (WAIT) pin is driven Low 
at least one CPU system clock cycle prior to the beginning of State T3, additional wait states 
(TWAIT) are asserted until the READY pin is driven High.

STATE T4 The CPU latches the Read data at the beginning of State T4. The CPU deasserts the RD 
signal and completes the Intel bus mode cycle.

Table 22. Intel Bus Mode Write States—Separate Address and Data Buses 

STATE T1 The Write cycle begins in State T1. The CPU drives the address onto the address bus, the 
associated chip select signal is asserted, and the data is driven onto the data bus. The CPU 
drives the ALE signal High at the beginning of T1. During the middle of T1, the CPU drives 
ALE Low to facilitate the latching of the address.

STATE T2 During State T2, the CPU asserts the WR signal. Depending on the instruction, either the 
MREQ or IORQ signal is asserted. 

STATE T3 During State T3, no bus signals are altered. If the external READY (WAIT) pin is driven Low 
at least one CPU system clock cycle prior to the beginning of State T3, additional wait states 
(TWAIT) are asserted until the READY pin is driven High.

STATE T4 The CPU deasserts the WR signal at the beginning of State T4. The CPU holds the data 
and address buses till the end of T4. The bus cycle is completed at the end of T4.

Table 21. Intel Bus Mode Read States—Separate Address and Data Buses (Continued) 
PS019215-0910 Chip Selects and Wait States



eZ80F91 MCU
Product Specification

101
without first erasing it. Otherwise, the burden is on software to ensure that the 31  ms 
maximum cumulative programming time between erases is not exceeded for a row.

Memory Write

A single-byte memory Write operation uses the address bus and data bus of the eZ80F91 
device for programming a single data byte to Flash memory. While the CPU executes a 
Load instruction, the Flash controller asserts the internal WAIT signal to stall the CPU 
until the Write is complete. A single-byte Write takes between 66  µs and 85 µs to 
complete. Programming an entire row using memory Writes therefore takes no more than 
21.8 ms. This duration of time does not include time required by the CPU to transfer data 
to the registers, which is a function of the instructions employed and the system clock 
frequency.

The memory Write function does not support multibyte row programming. Because mem-
ory Writes are self-timed, they are performed back-to-back without requiring polling or 
interrupts.

Erasing Flash Memory

Erasing bytes in Flash memory returns them to a value of FFh. Both the MASS and PAGE 
ERASE operations are self-timed by the Flash controller, leaving the CPU free to execute 
other operations in parallel. The DONE status bit in the Flash Interrupt Control Register 
are polled by software or used as an interrupt source to signal completion of an Erase oper-
ation. If the CPU attempts to access Flash memory while an erase is in progress, the Flash 
controller forces a wait state until the Erase operation is completed.

Mass Erase

Performing a MASS ERASE operation on Flash memory erases all bits contained in the 
main Flash memory array. The information page remains unaffected unless the 
FLASH_PAGE register bit 7(INFO_EN) is set. This self-timed operation takes 
approximately 200  ms to complete.

Page Erase

The smallest erasable unit in Flash memory is a page. The pages to be erased, whether they 
are the 128 main Flash memory pages or the information page, are determined by the set-
ting of the FLASH_PAGE register. This self-timed operation takes approximately 10  ms to 
complete.
PS019215-0910 Flash Memory
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Information Page Characteristics

As noted earlier, the information page is not accessible using memory access instructions 
and must be accessed via the FLASH_DATA I/O register. The Flash Page Select Register 
contains a bit which selects the information page for I/O access.

There are two ways to erase the information page. You must set the FLASH_PAGE regis-
ter(0x00FC) bit7(INFO_EN) and then you execute either a MASS ERASE (which also 
erases the entire main Flash memory array) operation or a PAGE ERASE operation.

Flash Control Registers

The Flash Control Register interface contains all the registers used in Flash memory. The 
definitions in this section describe each register.

Flash Key Register

Writing the two-byte sequence B6h, 49h in immediate succession to this register unlocks 
the Flash Divider and Flash Write/Erase Protection registers. If these values are not 
written by consecutive CPU I/O Writes (I/O reads and memory Read/Writes have no 
effect), the Flash Divider and Flash Write/Erase Protection registers remain locked. This 
prevents accidental overwrites of these critical Flash control register settings. Writing a 
value to either the Flash Frequency Divider Register or the Flash Write/Erase Protection 
Register automatically relocks both of the registers. See Table 35.

Table 35. Flash Key Register (FLASH_KEY =  00F5h)

Bit 7 6 5 4 3 2 1 0

Reset 0 0 0 0 0 0 0 0

CPU Access W W W W W W W W

Note: W = Write Only.

Bit 
Position Value Description

[7:0]
FLASH_KEY

B6h, 
49h

Sequential Write operations of the values B6h, 49h to this 
register will unlock the Flash Frequency Divider and Flash 
Write/Erase Protection registers.
PS019215-0910 Flash Memory
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TMRx_RR_H and TMRx_RR_L. Downcounting continues on the next clock edge and 
the timer continues to count until disabled. An example of the timer operating in 
CONTINUOUS mode is displayed in Figure 28. Timer register information is listed in 
Table 51.

Timer Interrupts

The terminal count flag (TMRx_IIR[EOC]) is set to 1 whenever the timer reaches 0000h, 
its end-of-count value in SINGLE PASS mode, or when the timer reloads the start value in 
CONTINUOUS mode. The terminal count flag is only set when the timer reaches 0000h 
(or reloads) from 0001h. The timer interrupt flag is not set to 1 when the timer is loaded 
with the value 0000h, which selects the maximum time-out period.

The CPU is programmed to poll the EOC bit for the time-out event. Alternatively, an inter-
rupt service request signal is sent to the CPU by setting the TMRx_IER[EOC] bit to 1. 

Figure 28. Example: PRT CONTINUOUS Mode Operation

Table 51. Example: PRT CONTINUOUS Mode Parameters 

Parameter Control Register(s) Value

Timer Enable TMRx_CTL[TIM_EN] 1

Reload TMRx_CTL[RLD] 1

Prescaler Divider = 4 TMRx_CTL[CLK_DIV] 00b

CONTINUOUS Mode TMRx_CTL[TIM_CONT] 1

End of Count Interrupt Enable TMRx_IER[IRQ_EOC_EN] 1

Timer Reload Value {TMRx_RR_H, TMRx_RR_L} 0004h

System Clock

Clock Enable

TMR3_CTL Write
(Timer Enable)

T3 Count

Interrupt
Request

X 4 3 2 1 4 3 2 1
PS019215-0910 Programmable Reload Timers
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And when the end-of-count value (0000h) is reached, the EOC bit is set to 1 and an inter-
rupt service request signal is passed to the CPU. The interrupt service request signal is 
deactivated by a CPU read of the timer interrupt identification register, TMRx_IIR. 
All bits in that register are reset by the Read. 

The response of the CPU to this interrupt service request is a function of the CPU’s inter-
rupt enable flag, IEF1. For more information about this flag, refer to the eZ80® CPU User 
Manual (UM0077) available on www.zilog.com.

Timer Input Source Selection

Timers 0–3 features programmable input source selection. By default, the input is taken 
from the eZ80F91’s system clock. The timers also use the Real-Time Clock source (50, 
60, or 32768  Hz) as their clock sources. The input source for these timers is set using the 
timer control register. (TMRx_CTL[CLK_SEL]) 

Timer Output

The timer count is directed to the GPIO output pins, if required. To enable the Timer 
Output feature, the GPIO port pin must be configured as an output and for alternate func-
tions. The GPIO output pin toggles each time the timer reaches its end-of-count value. 
In CONTINUOUS mode operation, enabling the Timer Output feature results in a Timer 
Output signal period which is twice the timer time-out period. Examples of Timer Output 
operation is displayed in Figure 29 on page 126 and listed in Table 52 on page 126. The 
initial value for the timer output is zero.

Logic to support timer output exists in all timers; but for the eZ80F91 device, only Timer 
0 and 2 route the actual timer output to the pins. Because Timer 3 uses the TOUT pins for 
PWMxN signals, the timer outputs are not available when using complementary PWM 
outputs. See Table 52 on page 126 for details.
PS019215-0910 Programmable Reload Timers
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Timer Data Register—Low Byte

The Timer x Data Register—Low Byte returns the Low byte of the current count value of 
the selected timer. The Timer Data Register—Low Byte (see Table 57) is read when the 
timer is in operation. Reading the current count value does not affect timer 
operation. To read the 16-bit data of the current count value, {TMRx_DR_H[7:0], 
TMRx_DR_L[7:0]}, first read the Timer Data Register—Low Byte, followed by the 
Timer Data Register—High Byte. The Timer Data Register—High Byte value is latched 
into temporary storage when a Read of the Timer Data Register—Low Byte occurs.

This register shares its address with the corresponding timer reload register.

Table 57. Timer Data Register—Low Byte (TMR0_DR_L = 0063h, TMR1_DR_L = 
0068h, TMR2_DR_L = 0072h, TMR3_DR_L = 0077h) 

Bit 7 6 5 4 3 2 1 0

Reset 0 0 0 0 0 0 0 0

CPU Access R R R R R R R R

Note: R = Read only.

Bit
Position Value Description

[7:0]
TMR_DR_L

00h–FFh

These bits represent the Low byte of the 2-byte timer data 
value, {TMRx_DR_H[7:0], TMRx_DR_L[7:0]}. Bit 7 is bit 7 
of the 16-bit timer data value. Bit 0 is bit 0 (lsb) of the 16-bit 
timer data value.
PS019215-0910 Programmable Reload Timers
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Multi-PWM Power-Trip Mode

When enabled, the Multi-PWM power-trip feature forces the enabled PWM outputs to a 
predetermined state when an interrupt is generated from an external source via IC0, IC1, 
IC2, or IC3. One or multiple external interrupt sources are enabled at any given time. If 
multiple sources are enabled, any of the selected external sources trigger an interrupt. 
Configuring the PWM_CTL3 register enables or disables interrupt sources. See Table 75 
on page 156.

The possible interrupt sources for a Multi-PWM power-trip are:

• IC0—digital input

• IC1—digital input

• IC2—digital input

• IC3—digital input

When the power-trip is detected, TMR3_PWM_CTL3[PTD] is set to 1 to indicate 
detection of the power-trip. A value of 0 signifies that no power-trip is detected. 

The PWMs are released only after a power-trip when TMR3_PWM_CTL3[PTD] is 
written back to 0 by software. As a result, you are allowed to check the conditions of the 
motor being controlled before releasing the PWMs. The explicit release also prevents 
noise glitches after a power-trip from causing an accidental exit or re-entry of the PWM 
power-trip state.

The programmable power-trip states of the PWMs are globally grouped for the PWM out-
puts and the inverting PWM outputs. Upon detection of a power-trip, the PWM outputs 
are forced to either a High state, a Low state, or high-impedance. The settings for the 
power-trip states are made with power-trip control bits TMR3_PWM_CTL3[PT_LVL], 
TMR3_PWM_CTL3[PT_LVL_N], and TMR3_PWM_CTL3[PT_TRI].
PS019215-0910 Programmable Reload Timers
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Multi-PWM Control Registers

Pulse-Width Modulation Control Register 1

The PWM Control Register 1 (see Table 73) controls PWM function enables.

Table 73. PWM Control Register 1  (PWM_CTL1 = 0079h) 

Bit 7 6 5 4 3 2 1 0

Reset 0 0 0 0 0 0 0 0

CPU Access R/W R/W R/W R/W R/W R/W R/W R/W

Note: R/W = Read/Write.

Bit
Position Value Description

7
PAIR_EN

0
Global disable of the PWM outputs (PWM outputs enabled 
only).

1 Global enable of the PWM and PWM output pairs.

6
PT_EN

0 Disable power-trip feature.

1 Enable power-trip feature.

5
MM_EN

0 Disable Master mode.

1 Enable Master mode.

4
pwm3_en

0 Disable PWM generator 3.

1 Enable PWM generator 3.

3
pwm2_en

0 Disable PWM generator 2.

1 Enable PWM generator 2.

2
pwm1_en

0 Disable PWM generator 1.

1 Enable PWM generator 1.

1
PWM0_EN

0 Disable PWM generator 0.

1 Enable PWM generator 0.

0
mpwm_en

0 Disable Multi-PWM mode.

1 Enable Multi-PWM mode.
PS019215-0910 Programmable Reload Timers
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Real-Time Clock Century Register

This register contains the current century count. The value in the RTC_CEN register is 
unchanged by a RESET. The current setting of BCD_EN determines whether the values 
in this register are binary (BCD_EN = 0) or binary-coded decimal (BCD_EN = 1). 
Access to this register is Read Only if the RTC is locked, and Read/Write if the RTC is 
unlocked. See Table 87.

Table 87. Real-Time Clock Century Register (RTC_CEN = 00E7h)

Bit 7 6 5 4 3 2 1 0

Reset X X X X X X X X

CPU Access R/W* R/W* R/W* R/W* R/W* R/W* R/W* R/W*

Note: X = Unchanged by RESET; R/W* = Read Only if RTC locked, Read/Write if RTC unlocked.

Binary-Coded-Decimal Operation (BCD_EN = 1)

Bit Position Value Description

[7:4]
TENS_CEN

0–9 The tens digit of the current century count.

[3:0]
CEN

0–9 The ones digit of the current century count.

Binary Operation (BCD_EN = 0)

Bit Position Value Description

[7:0]
CEN

00h–63h The current century count.
PS019215-0910 Real-Time Clock



eZ80F91 MCU
Product Specification

175
Universal Asynchronous 
Receiver/Transmitter

The UART module implements all of the logic required to support the asynchronous com-
munications protocol. The module also implements two separate 16-byte-deep FIFOs for 
both transmission and reception. A block diagram of the UART is displayed in Figure 36.

The UART module provides the following asynchronous communications protocol-
related features and functions:

• 5-, 6-, 7-, 8- or 9-bit data transmission.

• Even/odd, space/mark, address/data, or no parity bit generation and detection.

• Start and stop bit generation and detection (supports up to two stop bits).

• Line break detection and generation.

• Receiver overrun and framing errors detection.

• Logic and associated I/O to provide modem handshake capability.

Figure 36. UART Block Diagram
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UART FIFO Control Register

This register is used to monitor trigger levels, clear FIFO pointers, and enable or disable 
the FIFO. The UARTx_FCTL registers share the same I/O addresses as the UARTx_IIR 
registers. See Table 101.

Table 101. UART FIFO Control Registers  (UART0_FCTL  =  00C2h, UART1_FCTL  =  00D2h) 

Bit 7 6 5 4 3 2 1 0

Reset 0 0 0 0 0 0 0 0

CPU Access W W W W W W W W

Note: W = Write Only.

Bit 
Position Value Description

[7:6]
TRIG

00
Receive FIFO trigger level set to 1. Receive data interrupt is 
generated when there is 1 byte in the FIFO. Valid only if FIFO 
is enabled.

01
Receive FIFO trigger level set to 4. Receive data interrupt is 
generated when there are 4bytes in the FIFO. Valid only if 
FIFO is enabled.

10
Receive FIFO trigger level set to 8. Receive data interrupt is 
generated when there are 8 bytes in the FIFO. Valid only if 
FIFO is enabled.

11
Receive FIFO trigger level set to 14. Receive data interrupt is 
generated when there are 14 bytes in the FIFO. Valid only if 
FIFO is enabled.

[5:3] 000b Reserved—must be 000b.

2
CLRTxF

0

Transmit Disable. This register bit works differently than the 
standard 16550 UART. This bit must be set to transmit data. 
When it is reset the transmit FIFO logic is reset along with the 
associated transmit logic to keep them in sync. This bit is now 
persistent–it does not self clear and it must remain at 1 to 
transmit data.

1 Transmit Enable.

1
CLRRxF

0

Receive Disable. This register bit works differently than the 
standard 16550 UART. This bit must be set to receive data. 
When it is reset the receive FIFO logic is reset along with the 
associated receive logic to keep them in sync and avoid the 
previous version’s lookup problem. This bit is now persistent–it 
does not self clear and it must remain at 1 to receive data.

1 Receive Enable.
PS019215-0910 Universal Asynchronous Receiver/Transmitter
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Data Validity

The data on the SDA line must be stable during the High period of the clock. The High or 
Low state of the data line changes only when the clock signal on the SCL line is Low, as 
displayed in Figure 43.

START and STOP Conditions

Within the I2C bus protocol, unique situations arise which are defined as START and 
STOP conditions. Figure 44 displays a High-to-Low transition on the SDA line while SCL 
is High, indicating a START condition. A Low-to-High transition on the SDA line while 
SCL is High defines a STOP condition. 

START and STOP conditions are always generated by the master. The bus is considered to 
be busy after a START condition. The bus is considered to be free for a defined time after 
a STOP condition.

Figure 43. I2C Clock and Data Relationship

Figure 44. START and STOP Conditions In I2C Protocol
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If the Master Mode Stop bit (STP) is set to 1 in MASTER mode, a STOP condition is 
transmitted on the I2C bus. If the STP bit is set to 1 in SLAVE mode, the I2C module oper-
ates as if a STOP condition is received, but no STOP condition is transmitted. If both STA 
and STP bits are set, the I2C block first transmits the STOP condition (if in MASTER 
mode), then transmits the START condition. The STP bit is cleared to 0 automatically. 
Writing a 0 to this bit produces no effect.

The I2C Interrupt Flag (IFLG) is set to 1 automatically when any of 30 of the possible 31 
I2C states is entered. The only state that does not set the IFLG bit is state F8h. If IFLG is 
set to 1 and the IEN bit is also set, an interrupt is generated. When IFLG is set by the I2C, 
the Low period of the I2C bus clock line is stretched and the data transfer is suspended. 
When a 0 is written to IFLG, the interrupt is cleared and the I2C clock line is released.

When the I2C Acknowledge bit (AAK) is set to 1, an acknowledge is sent during the 
acknowledge clock pulse on the I2C bus if:

• Either the whole of a 7-bit slave address or the first or second byte of a 10-bit slave ad-
dress is received.

• The general call address is received and the General Call Enable bit in I2C_SAR is set 
to 1.

• A data byte is received while in MASTER or SLAVE modes.

When AAK is cleared to 0, a NACK is sent when a data byte is received in MASTER or 
SLAVE mode. If AAK is cleared to 0 in SLAVE TRANSMIT mode, the byte in the 
I2C_DR register is assumed to be the final byte. After this byte is transmitted, the I2C 
block enters the C8h state, then returns to an idle state. The I2C module does not respond 
to its slave address unless AAK is set to 1. See Table 127 on page 226.

Table 127. I2C Control Register (I2C_CTL = 00CBh)

Bit 7 6 5 4 3 2 1 0

Reset 0 0 0 0 0 0 0 0

CPU Access R/W R/W R/W R/W R/W R/W R R

Note: R/W = Read/Write; R = Read Only.

Bit 
Position Value Description

7
IEN

0 I2C interrupt is disabled.

1 I2C interrupt is enabled.

6
ENAB

0 The I2C bus (SCL/SDA) is disabled and all inputs are ignored.

1 The I2C bus (SCL/SDA) is enabled.
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transfer capabilities at certain system operating frequencies, you must first understand the 
internal data bus bandwidth that is required under ideal conditions. 

For 10 BaseT Ethernet connectivity, the data rate is 10 Mbps, which equates to 1.25  Mbps. 
If the eZ80F91 MCU is operating in FULL-DUPLEX mode over 10BaseT, the data rate for 
RX data and TX data is 1.25 Mbps. Because raw data transfers at this rate consume a cer-
tain amount of CPU bandwidth, the CPU must support traffic from both directions as well 
as operate at a minimum clock frequency of (1.25 + 1.25) * 2 = 5 MHz while transferring 
Ethernet packets to and from the physical layer.

Similarly, for 100 BaseT Ethernet, the data rate is 100  Mbps, which equates to 12.5  Mbps. 
If the eZ80F91 MCU is operating in FULL-DUPLEX mode over 100 BaseT, the data rate 
for RX data and TX data is 12.5 Mbps. Because raw data transfers at this rate consume a 
certain amount of CPU bandwidth, the CPU must support traffic from both directions as 
well as operate at a minimum clock frequency of (12.5 + 12.5) x 2 = 50  MHz while trans-
ferring Ethernet packets to and from the physical layer. Consequently, 50  MHz is the min-
imum system clock speed that the eZ80® CPU requires to sustain EMAC data transfers 
while not including any software overhead or additional eZ80 tasks. 

The FIFO functionality of the EMAC operates at any frequency as long as the user appli-
cation avoids overrun and underrun errors via higher-level flow control. Actual applica-
tion requirements will dictate Ethernet modes of operation (FULL-DUPLEX, HALF-
DUPLEX, etc.). Because each user and application is different, it becomes your responsi-
bility to control the data flow with these parameters. Under ideal conditions, the system 
clock will operate somewhere between 5  MHz and 50  MHz to handle the EMAC data 
rates.

EMAC Operation in HALT Modes

When the CPU is in HALT mode, the eZ80F91 device’s EMAC block cannot be disabled 
as other peripherals. Upon receipt of an Ethernet packet, a maskable Receive interrupt is 
generated by the EMAC block, just as it would be in a non-halt mode. Accordingly, the 
processor wakes up and continues with the user-defined application.

EMAC Registers

After a system reset, all EMAC registers are set to their default values. Any Writes to 
unused registers or register bits are ignored and reads return a value of 0. For compatibil-
ity with future revisions, unused bits within a register must always be written with a value 
of 0. Read/Write attributes, reset conditions, and bit descriptions of all of the EMAC reg-
isters are provided in this section.
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EMAC PHY Configuration Data Register—Low and High Byte

The Low and High bytes of the EMAC PHY Configuration Data Register represents the 
configuration data written to the external PHY. The EMAC_CTLD_H and 
EMAC_CTLD_L registers form a 16-bit register. These registers are loaded with data to 
be sent via the MDIO pin to the PHY. The PHY is selected by setting the EMAC_FIAD. 
The register inside the PHY is selected by setting EMAC_RGAD. See Table 199 and 
Table 200 on page 315.

[2:0]
CLKS

Programmable divisor that produces MDC from SCLK. MDC is the 
management data clock pin, which clocks MDIO data to and from the 
PHY. Its frequency is SCLK divided by the MDC clock divider.

000 MDC = SCLK ÷ 4.

001 MDC = SCLK ÷ 4.

010 MDC = SCLK ÷ 6.

011 MDC = SCLK ÷ 8.

100 MDC = SCLK ÷ 10.

101 MDC = SCLK ÷ 14.

110 MDC = SCLK ÷ 20.

111 MDC = SCLK ÷ 28.

Table 199. EMAC PHY Configuration Data Register—Low Byte (EMAC_CTLD_L = 003Ch)

Bit 7 6 5 4 3 2 1 0

Reset 0 0 0 0 0 0 0 0

CPU Access R/W R/W R/W R/W R/W R/W R/W R/W

Note: R/W = Read/Write.

Bit 
Position Value Description

[7:0]
EMAC_CTLD_L

00h–
FFh

These bits represent the Low byte of the 2 byte PHY 
configuration data value, {EMAC_CTLD_H, 
EMAC_CTLD_L}. Bit 7 is bit 7 of the 16 bit value. Bit 0 is bit 
0 (lsb) of the 16 bit value.

Bit
Position Value Description
PS019215-0910 Ethernet Media Access Controller



eZ80F91 MCU
Product Specification

366
interrupt request 54, 58, 108, 127
interrupt request signals 57
interrupt service routine 58, 59, 60
interrupt service routine, SPI 58
interrupt sources 152
interrupt vector 57, 58
interrupt vector address 59, 60
interrupt vector bus 58
interrupt vector locations 58
interrupt vector table 58
interrupt, higher-priority 62, 186
interrupt, highest-priority 57, 58
interrupts, edge-selectable 55
interrupts, level-sensitive 55
Introduction to On-Chip Instrumentation 257
Introduction, Zilog Debug Interface 231
IORQ 8, 9, 68, 71, 74, 75, 78
IORQ Assertion Delay 349, 351
IORQ Deassertion Delay 350, 351
IORQ Hold Time 351
IR_RXD 196, 198, 199
IR_TxD modulation signal 11, 196, 198
IrDA Encoder/Decoder 198
IrDA encoder/decoder 11
IrDA endec 47
IrDA Receive Data 11
IrDA specifications 196
IrDA standard 195
IrDA standard baud rates 195
IrDA transceiver 198
IrDA Transmit Data 11
IrDA—see Infrared Data Association 195
IRQ 58
irq_en 205, 208
ISR 58
IVECT 57, 58, 59, 60

J
Jitter, Infrared Encoder/Decoder 198
JTAG Boundary Scan 259
JTAG interface 257, 264
JTAG mode selection 258
JTAG Test Mode 10

L
least-significant byte 58
level-sensitive interrupt modes 52
level-sensitive interrupts 55, 198
Level-Triggered Interrupts 54
Line break detection 175
line status error 178
Line status interrupt 185
line status interrupt 177, 179, 180
Lock Detect 265
lock detect 267
lock detect sensitivity 269
Lock Detect, PLL 266
Loop Filter 265
loop filter 267, 273
Loop Filter, PLL 13, 266
loop mode 177
LOOP_FILT 259
Loopback Testing, Infrared Encoder/Decoder 198
low-byte vector 57
LSB 59, 60, 138, 229, 304, 311
Lsb 291
lsb 136, 138, 140, 141, 144, 157, 158, 216, 
217, 218, 219, 220, 222, 310, 314, 318, 320, 
321, 326, 328, 329

M
maskable interrupt 46, 57, 60, 62
Maskable Interrupts 57
Mass Erase 101
mass erase 107, 108, 112
MASS ERASE operation 102
Mass Erase operation 113
mass erase operation 101, 110
MASTER mode 203, 211, 226, 228, 229, 230
Master mode 222, 227
master mode 222
Master Mode Start bit 225
Master Mode Stop bit 226
MASTER mode, SPI 204
Master Receive 211, 219
Master Transmit 216
MASTER TRANSMIT mode 211
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