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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

Details

Product Status Active

Core Processor eZ80

Core Size 8-Bit

Speed 20MHz

Connectivity I²C, IrDA, SPI, UART/USART

Peripherals Brown-out Detect/Reset, POR, WDT

Number of I/O 24

Program Memory Size 128KB (128K x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 8K x 8

Voltage - Supply (Vcc/Vdd) 3V ~ 3.6V

Data Converters -

Oscillator Type Internal

Operating Temperature 0°C ~ 70°C (TA)

Mounting Type Surface Mount

Package / Case 100-LQFP

Supplier Device Package -

Purchase URL https://www.e-xfl.com/product-detail/zilog/ez80f92az020sg

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong

https://www.e-xfl.com/product/pdf/ez80f92az020sg-4378666
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers


eZ80F92/eZ80F93
Product Specification

vi
Introduction  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162
ZDI-Supported Protocol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163
ZDI Clock and Data Conventions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 164
ZDI Start Condition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 164
ZDI Register Addressing  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 165
ZDI Write Operations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166
ZDI Read Operations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167
Operation of the eZ80F92 Device During ZDI Breakpoints  . . . . . . . . . . . . . . . . . . 168
Bus Requests During ZDI DEBUG Mode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 169
ZDI Write Only Registers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 170
ZDI Read Only Registers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171
ZDI Register Definitions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171

On-Chip Instrumentation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187
Introduction to On-Chip Instrumentation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187
OCI Activation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187
OCI Interface  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188
OCI Information Requests  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 189

Random Access Memory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 190
RAM Control Registers  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192

Flash Memory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193
Flash Memory Arrangement in eZ80F92 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193
Flash Memory Arrangement in the eZ80F93 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 194
Flash Memory Overview  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 194
Programming Flash Memory  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 195
Erasing Flash Memory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 197
Flash Control Registers  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 197

eZ80®CPU Instruction Set . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 208
Op-Code Map  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213
On-Chip Oscillators  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 219

20  MHz Primary Crystal Oscillator Operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 219
32  kHz Real-Time Clock Crystal Oscillator Operation . . . . . . . . . . . . . . . . . . . . . . 220

Electrical Characteristics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 222
Absolute Maximum Ratings  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 222
DC Characteristics  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 223

POR and VBO Electrical Characteristics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 224
Typical Current Consumption Under Various Operating Conditions  . . . . . . . . . . . 224

AC Characteristics  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 229
External Memory Read Timing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230
External Memory Write Timing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 231
External I/O Read Timing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 233
External I/O Write Timing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 234
Wait State Timing for Read Operations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 235
Wait State Timing for Write Operations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 236
General Purpose I/O Port Input Sample Timing . . . . . . . . . . . . . . . . . . . . . . . . . . . 237
PS015313-0508 Table of Contents



eZ80F92/eZ80F93
Product Specification

23
71 PD3 I/O I N/A Yes No No OD & OS

72 PD4 I/O I N/A Yes No No OD & OS

73 PD5 I/O I N/A Yes No No OD & OS

74 PD6 I/O I N/A Yes No No OD & OS

75 PD7 I/O I N/A Yes No No OD & OS

76 PC0 I/O I N/A Yes No No OD & OS

77 PC1 I/O I N/A Yes No No OD & OS

78 PC2 I/O I N/A Yes No No OD & OS

79 PC3 I/O I N/A Yes No No OD & OS

80 PC4 I/O I N/A Yes No No OD & OS

81 PC5 I/O I N/A Yes No No OD & OS

82 PC6 I/O I N/A Yes No No OD & OS

83 PC7 I/O I N/A Yes No No OD & OS

84 VSS

85 XIN I I N/A N/A No No N/A

86 XOUT O O N/A No No No No

87 VDD

88 PB0 I/O I N/A Yes No No OD & OS

89 PB1 I/O I N/A Yes No No OD & OS

90 PB2 I/O I N/A Yes No No OD & OS

91 PB3 I/O I N/A Yes No No OD & OS

92 PB4 I/O I N/A Yes No No OD & OS

93 PB5 I/O I N/A Yes No No OD & OS

94 PB6 I/O I N/A Yes No No OD & OS

95 PB7 I/O I N/A Yes No No OD & OS

96 VDD

97 VSS

98 SDA I/O I N/A Yes Up No OD

Table 2. Pin Characteristics of the eZ80F92 Device (Continued)

Pin 
No Symbol Direction

Reset
Direction

Active 
Low/High

Tristate
Output

Pull 
Up/Down

Schmitt
Trigger
Input

Open Drain/
Source
PS015313-0508 Architectural Overview
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Intel Bus Mode (Separate Address and Data Buses) 
During Read operations with separate address and data buses, the Intel bus mode employs 
4 states (T1, T2, T3, and T4) as listed in Table 16. 

Figure 11. IntelTM Bus Mode Signal and Pin Mapping 

Table 16. Intel Bus Mode Read States (Separate Address and Data Buses 

STATE T1 The Read cycle begins in State T1. The CPU drives the address onto the 
address bus and the associated Chip Select signal is asserted. 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 RD signal. Depending on the 
instruction, either the MREQ or IORQ signal is asserted. 

eZ80 Bus Mode
Signals (Pins)

INSTRD

RD

WR

WAIT

MREQ

IORQ

ADDR[23:0]

DATA[7:0]
Multiplexed

Bus
Controller

ADDR[7:0]

Intel Bus
Signal Equvalents

ALE

RD

WR

READY

MREQ

IORQ

ADDR[23:0]

DATA[7:0]

Bus Mode
Controller
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Figure 13. Example: IntelTM Bus Mode Write Timing—Separate Address and Data 
Buses

System Clock

ADDR[23:0]

DATA[7:0]

CSx

MREQ
or IORQ

WR

ALE

TWAIT

RD

READY

T1 T2 T3 T4
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Switching Between Bus Modes
Each time the bus mode controller must switch from one bus mode to another, there is a 
one-cycle CPU system clock delay. An extra clock cycle is not required for repeated 
access in any of the bus modes; nor is it required when the eZ80F92 device switches to 
eZ80® bus mode. The extra clock cycles are not shown in the timing examples. Due to the 
asynchronous nature of these bus protocols, the extra delay does not impact peripheral 
communication. 

Figure 18. Example: Motorola Bus Mode Write Timing 

System Clock
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or IORQ
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Programmable Reload Timer Registers
Each programmable reload timer is controlled using five 8-bit registers. These registers 
are the Timer Control register, Timer Reload Low Byte register, Timer Reload High Byte 
register, Timer Data Low Byte register, and Timer Data High Byte register.

The Timer Control register can be read or written to. The timer reload registers are Write 
Only and are located at the same I/O address as the timer data registers, which are Read 
Only.

Timer Control Register
The Timer Control register, listed in Table 32 on page 82, is used to control operation of 
the timer, including enabling the timer, selecting the clock divider, enabling the interrupt, 
selecting between CONTINUOUS and SINGLE PASS modes, and enabling the auto-
reload feature.

Figure 23. PRT Timer Output Operation Example

Table 31. PRT Timer Out Operation Example 

Parameter Control Register(s) Value

PRT Enabled TMRx_CTL[0] 1

Reload and Restart Enabled TMRx_CTL[1] 1

PRT Clock Divider = 4 TMRx_CTL[3:2] 00b

CONTINUOUS Mode TMRx_CTL[4] 1

PRT Reload Value {TMRx_RR_H, TMRx_RR_L} 0003h

CLK

PRT Clock
(Clock � 4)

IOWRN

PRT Count
Value

Timer
Output

I/O Write to TMRx_CTL Enables PRT

X 3 2 1 3 2 1
PS015313-0508 Programmable Reload Timers
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Real-Time Clock Day-of-the-Month Register
This register contains the current day-of-the-month count. The RTC_DOM register begins 
counting at 01h. See Table 42.

Table 42. Real-Time Clock Day-of-the-Month Register; (RTC_DOM = 00E4h)

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_DOM

0–3 The tens digit of the current day-of-the-month count.

[3:0] 
DOM

0–9 The ones digit of the current day-of-the-month count.

Binary Operation (BCD_EN = 0)

Bit 
Position Value Description

[7:0] 
DOM

01h–
1Fh

The current day-of-the-month count.
PS015313-0508 Real-Time Clock
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Real-Time Clock Century Register
This register contains the current century count. See Table 45.

Table 45. 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.
PS015313-0508 Real-Time Clock
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Real-Time Clock Alarm Minutes Register
This register contains the alarm minutes value. See Table 47.

Table 47. Real-Time Clock Alarm Minutes Register; (RTC_AMIN = 00E9h)

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/Write.

Binary-Coded-Decimal Operation (BCD_EN = 1)

Bit 
Position Value Description

[7:4] 
ATEN_MIN

0–5 The tens digit of the alarm minutes value.

[3:0] 
AMIN

0–9 The ones digit of the alarm minutes value.

Binary Operation (BCD_EN = 0)

Bit 
Position Value Description

[7:0] 
AMIN

00h–
3Bh

The alarm minutes value.
PS015313-0508 Real-Time Clock
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UART Functional Description

The UART function implements:

• The transmitter and associated control logic 

• The receiver and associated control logic

• The modem interface and associated logic 

UART Functions
The UART function implements:

• The transmitter and associated control logic 

• The receiver and associated control logic

• The modem interface and associated logic 

UART Transmitter
The transmitter block controls the data transmitted on the TxD output. It implements the 
FIFO, accessed through the UARTx_THR register, the transmit shift register, the parity 
generator, and control logic for the transmitter to control parameters for the asynchronous 
communication protocol.

The UARTx_THR is a Write Only register. The processor writes the data byte to be trans-
mitted into this register. In the FIFO mode, up to 16 data bytes can be written via the 
UARTx_THR register. The data byte from the FIFO is transferred to the transmit shift reg-
ister at the appropriate time and transmitted out on TxD output. After SYNC_RESET, the 
UARTx_THR register is empty. Therefore, the Transmit Holding Register Empty (THRE) 
bit (bit 5 of the UARTx_LSR register) is 1 and an interrupt is sent to the processor (if 
interrupts are enabled). The processor can reset this interrupt by loading data into the 
UARTx_THR register, which clears the transmitter interrupt. 

The transmit shift register places the byte to be transmitted on the TxD signal serially. The 
lsb of the byte to be transmitted is shifted out first and the msb is shifted out last. The con-
trol logic within the block adds the asynchronous communication protocol bits to the data 
byte being transmitted. The transmitter block obtains the parameters for the protocol from 
the bits programmed via the UARTx_LCTL register. When enabled, an interrupt is gener-
ated after the most recent protocol bit is transmitted, which the processor may reset by 
loading data into the UARTx_THR register. The TxD output is set to 1 if the transmitter is 
idle (it does not contain any data to be transmitted).

The transmitter operates with the Baud Rate Generator (BRG) clock. The data bits are 
placed on the TxD output one time every 16 BRG clock cycles. The transmitter block also 
implements a parity generator that attaches the parity bit to the byte, if programmed. For 
PS015313-0508 Universal Asynchronous Receiver/Transmitter
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UART Registers
After a RESET, all UART 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 compatibility with 
future revisions, unused bits within a register should always be written with a value of 0. 
Read/Write attributes, reset conditions, and bit descriptions of all of the UART registers 
are provided in this section.

UART Transmit Holding Register
If less than eight bits are programmed for transmission, the lower bits of the byte written 
to this register are selected for transmission. The transmit FIFO is mapped at this address. 
The user can write up to 16 bytes for transmission at one time to this address if the FIFO is 
enabled by the application. If the FIFO is disabled, this buffer is only one byte deep. 

These registers share the same address space as the UARTx_RBR and UARTx_BRG_L 
registers. See Table 54 on page 112.

Bit  
Position Value Description

[7:0] 
UART_BRG_L

00h–
FFh

These bits represent the Low byte of the 16-bit Baud Rate 
Generator divider value. The complete BRG divisor value is 
returned by {UART_BRG_H, UART_BRG_L}.

Table 53. UART Baud Rate Generator Register—High Bytes(UART0_BRG_H  = 
 00C1h, UART1_BRG_H  =  00D1h)

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 = Read only; R/W = Read/Write.

Bit  
Position Value Description

[7:0] 
UART_BRG_H

00h–
FFh

These bits represent the High byte of the 16-bit Baud Rate 
Generator divider value. The complete BRG divisor value is 
returned by {UART_BRG_H, UART_BRG_L}.
PS015313-0508 Universal Asynchronous Receiver/Transmitter
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6 
SB

0 Do not send a BREAK signal.

1 Send Break
UART sends continuous zeroes on the transmit output from the 
next bit boundary. The transmit data in the transmit shift 
register is ignored. After forcing this bit High, the TxD output is 
0 only after the bit boundary is reached. Just before forcing 
TxD to 0, the transmit FIFO is cleared. Any new data written to 
the transmit FIFO during a break should be written only after 
the THRE bit of UARTx_LSR register goes High. This new data 
is transmitted after the UART recovers from the break. After the 
break is removed, the UART recovers from the break for the 
next BRG edge.

5 
FPE

0 Do not force a parity error.

1 Force a parity error. When this bit and the party enable bit 
(PEN) are both 1, an incorrect parity bit is transmitted with the 
data byte.

4 
EPS

0 Use odd parity for transmit and receive. The total number of 1 
bits in the transmit data plus parity bit is odd. Use as a SPACE 
bit in MULTIDROP mode. See Table 62 on page 118 for parity 
select definitions.*

1 Use even parity for transmit and receive. The total number of 1 
bits in the transmit data plus parity bit is even. Use as a MARK 
bit in MULTIDROP mode. See Table 62 on page 118 for parity 
select definitions.

3 
PEN

0 Parity bit transmit and receive is disabled.

1 Parity bit transmit and receive is enabled. For transmit, a parity 
bit is generated and transmitted with every data character. For 
receive, the parity is checked for every incoming data 
character. In MULTIDROP mode, receive parity is checked for 
space parity.

[2:0] 
CHAR

000–
111

UART Character Parameter Selection—see Table 61 on page 
118 for a description of the values.

Bit  
Position Value Description

Note: *Receive Parity is set to SPACE in MULTIDROP mode.
PS015313-0508 Universal Asynchronous Receiver/Transmitter
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Upon RESET, the 16-bit BRG divisor value resets to 0002h. When the SPI is operating as 
a Master, the BRG divisor value must be set to a value of 0003h or greater. When the SPI 
is operating as a Slave, the BRG divisor value must be set to a value of 0004h or greater. 
A software Write to either the Low- or High-byte registers for the BRG Divisor Latch 
causes both the Low and High bytes to load into the BRG counter, and causes the count to 
restart.

Data Transfer Procedure with SPI Configured as the Master
1. Load the SPI Baud Rate Generator Registers, SPI_BRG_H and SPI_BRG_L.

2. External device must deassert the SS pin if currently asserted.

3. Load the SPI Control Register, SPI_CTL.

4. Assert the ENABLE pin of the slave device using a GPIO pin.

5. Load the SPI Transmit Shift Register, SPI_TSR.

6. When the SPI data transfer is complete, deassert the ENABLE pin of the slave device.

Data Transfer Procedure with SPI Configured as a Slave
1. Load the SPI Baud Rate Generator Registers, SPI_BRG_H and SPI_BRG_L.

2. Load the SPI Transmit Shift Register, SPI_TSR. This load cannot occur while the SPI 
slave is currently receiving data.

3. Wait for the external SPI Master device to initiate the data transfer by asserting SS.

SPI Registers
There are six registers in the Serial Peripheral Interface which provide control, status, and 
data storage functions. The SPI registers are described in the following paragraphs.

SPI Baud Rate Generator Registers—Low Byte and High Byte
These registers hold the Low and High bytes of the 16 bit divisor count loaded by the pro-
cessor for baud rate generation. The 16 bit clock divisor value is returned by 
{SPI_BRG_H, SPI_BRG_L}. Upon RESET, the 16 bit BRG divisor value resets to 
0002h. When configured as a Master, the 16 bit divisor value must be between 0003h and 
FFFFh, inclusive. When configured as a Slave, the 16 bit divisor value must be between 
0004h and FFFFh, inclusive.
PS015313-0508 Serial Peripheral Interface
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Transferring Data

Byte Format
Every character transferred on the SDA line must be a single 8-bit byte. The number of 
bytes that can be transmitted per transfer is unrestricted. Each byte must be followed by an 
Acknowledge (ACK)1. Data is transferred with the most-significant bit (msb) first. See 
Figure 34. A receiver can hold the SCL line Low to force the transmitter into a wait state. 
Data transfer then continues when the receiver is ready for another byte of data and 
releases SCL.

Acknowledge
Data transfer with an ACK function is obligatory. The ACK-related clock pulse is gener-
ated by the master. The transmitter releases the SDA line (High) during the ACK clock 
pulse. The receiver must pull down the SDA line during the ACK clock pulse so that it 
remains stable Low during the High period of this clock pulse. See Figure 35 on page 144. 

A receiver that is addressed is obliged to generate an ACK after each byte is received. 
When a slave-receiver does not acknowledge the slave address (for example, unable to 
receive because it's performing some real-time function), the data line must be left High 
by the slave. The master then generates a STOP condition to abort the transfer. 

If a slave-receiver acknowledges the slave address, but cannot receive any more data 
bytes, the master must abort the transfer. The abort is indicated by the slave generating the 
Not Acknowledge (NACK) on the first byte to follow. The slave leaves the data line High 
and the master generates the STOP condition.

If a master-receiver is involved in a transfer, it must signal the end of data to the slave-
transmitter by not generating an ACK on the final byte that is clocked out of the slave.  

1. ACK is defined as a general Acknowledge bit. By contrast, the I2C Acknowledge bit is 
represented as AAK, bit 2 of the I2C Control Register, which identifies which ACK signal to 
transmit. See Table 87 on page 157.

Figure 34. I2C Frame Structure

SDA Signal

SCL Signal

START Condition

Clock Line Held Low By Receiver

STOP Condition

S P

Acknowledge from
Receiver

MSB

ACK
9191 2 8

Acknowledge from
Receiver
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OCI Information Requests
For additional information regarding On-Chip Instrumentation, or to order OCI debug 
tools, contact:
First Silicon Solutions, Inc.
5440 SW Westgate Drive, Suite 240
Portland, OR 97221
Phone: (503) 292-6730
Fax: (503) 292-5840
www.fs2.com
PS015313-0508 On-Chip Instrumentation
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Random Access Memory
The eZ80F92 features 8 KB (8192 bytes) single-port data Random Access Memory 
(RAM) for general-purpose use. The eZ80F93 features 4 KB (4096 bytes) general-pur-
pose RAM. RAM can be enabled or disabled, and it can be relocated to the top of any  
64  KB page in memory. Data is passed to and from RAM via the 8-bit data bus. On-chip 
RAM operates with zero WAIT states.

For the eZ80F92, RAM occupies memory addresses in the range {RAM_ADDR_U[7:0], 
E000h} to {RAM_ADDR_U[7:0], FFFFh}. Following a RESET, RAM is enabled with 
RAM_ADDR_U set to FFh. Figure 46 displays a memory map of on-chip RAM. In this 
example, the RAM Address Upper Byte register, RAM_ADDR_U, is set to 7Ah. 
Figure 46 is not drawn to scale, as RAM occupies only a very small fraction of the avail-
able 16 MB address space.

For the eZ80F93 device, RAM occupies memory addresses in the range 
{RAM_ADDR_U[7:0], F000h} to {RAM_ADDR_U[7:0], F000h}. Following a RESET, 
RAM is enabled with RAM_ADDR_U set to FFh. Figure 47 on page 191 displays a mem-
ory map of on-chip RAM. In this example, the RAM Address Upper Byte register, 
RAM_ADDR_U, is set to 7Ah. Figure 46 is not drawn to scale, as RAM occupies only a 
very small fraction of the available 16  MB address space.

Figure 46.eZ80F92 On-Chip RAM Memory Addressing Example

Memory
Location
FFFFFFh

7AFFFFh

7AE000h

000000h

RAM_ADDR_U
7Ah

8KB
General Purpose

RAM
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When enabled, on-chip RAM assumes priority over on-chip Flash Memory and any Mem-
ory Chip Selects that can also be enabled in the same address space. If an address is gener-
ated in a range that is covered by both the RAM address space and a particular Memory 
Chip Select address space, the Memory Chip Select is not activated. On-chip RAM is not 
accessible by external devices during Bus Acknowledge cycles. 

Figure 47.eZ80F93 On-Chip RAM Memory Addressing Example

Memory
Location
FFFFFFh

7AFFFFh

7AF000h

000000h

RAM_ADDR_U
7Ah

4KB
General Purpose

RAM
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External Bus Acknowledge Timing
Table 153 lists information about the bus acknowledge timing. Once the external bus mas-
ter detects BUSACK asserted and drives IORQN, MREQN, A[23:0] there is an asynchro-
nous prop delay to the CS[3:0] outputs being valid.

External System Clock Driver (PHI) Timing
Table 154 lists timing information for the PHI pin. The PHI pin allows external peripher-
als to synchronize with the internal system clock driver on the eZ80F92 device.

Table 153. Bus Acknowledge Timing 

Parameter Abbreviation

Delay (ns)

Min Max

T1 Clock Rise to BUSACK Assertion Delay 2.0 14.0

T2 Clock Rise to BUSACK Deassertion Delay 2.0 14.0

T3 IORQN, MREQN, A[23:0] input to CS[3:0] 
output prop delay

— 10.0

Table 154. PHI System Clock Timing 

Parameter Abbreviation

Delay (ns)

Min Max

T1 Clock (XIN) Rise to PHI Rise — 6.0

T2 Clock (XIN) Fall to PHI Fall — 6.0
PS015313-0508 Electrical Characteristics
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Zilog Debug Interface Timing
Figure 65 and Table 155 display timing information for TCK, TDI, TDO, TMS pins.

Figure 65.ZDI Timing

Table 155. ZDI Timing Specifications

Parameter Abbreviation

Delay (ns)

Min Max

TTCK TCK Period 2 x TXIN

T1 TDI/TMS setup to TCK Rise 4

T2 TDI/TMS hold after TCK Rise Fall 4

T3 TCK Rise to TDO change 10

T1 T2

T3

TCK

TDI

TMS

TDO
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Memory Write 197
MISO 19, 131, 133
Mode Fault 134
mode fault 138
Mode Fault error flag 131
Mode Fault flag 134
Modem status signal 14, 16
MODF 131, 134, 138
MOSI 19, 131, 133
most-significant bit 106, 131, 143, 155, 167
most-significant byte 85
Motorola Bus Mode 63
Motorola-compatible 53
MREQ 11, 12, 22, 48, 53, 54, 56, 57, 60, 231, 232
MREQ Hold Time 232
msb 85
msb—see most significant bit 84, 85, 143, 167, 204
MSB—see most-significant byte 85
Multibyte I/O Write (Row Programming) 196
multimaster conflict 134, 138

N
NACK 143, 147, 148, 149, 150, 151, 156, 159
NMI 11, 22, 31, 36, 45, 47, 72, 73, 74
NMI_flag bit 74
nmi_out bit 74
Nonmaskable Interrupt 11, 31
nonmaskable interrupt 36, 46, 72, 73, 74
Nonmaskable interrupt, Return from 211
Nonmaskable Interrupts 47
Not Acknowledge 143

O
OCI Activation 187
OCI clock pin 187
OCI Information Requests 189
OCI Interface 188
OCI pins 188
On-Chip Instrumentation 187
On-Chip Instrumentation, Introduction to 187
On-Chip Oscillators 219
On-chip pull-up 188

Op Code maps 213
Open source I/O 40
Open-drain I/O 40
open-drain mode 40
Open-drain output 40
open-drain output 141
open-source mode 40
Open-source output 40
open-source output 13, 14, 15, 16, 18, 19
Operating Modes 146
Operation of the eZ80F92 Device During ZDI 
Breakpoints 168
Ordering Information 241
overrun error 104, 106, 113, 121
Overview, Low-Power Modes 35

P
Packaging 240
Page Erase 197
Page Erase operation 203, 204, 206, 207
Page Erase operations 197
Page Erase Violation 203
Part Number Description 241
PB1 80
PHI 20, 24
Pin Characteristics 20
Pin Description 4
POP, Op Code Map 213, 215, 217
POR 32
POR and VBO Electrical Characteristics 224
POR Voltage Threshold 224
POR voltage threshold 32, 33
Port x Alternate Register 1 44
Port x Alternate Register 2 44
Port x Data Direction Registers 44
Port x Data Registers 43
Power connections 2
Power-On Reset 32, 224
Program Counter 35, 36, 46, 47
Programmable Reload Timer Operation 77
Programmable Reload Timer Registers 81
Programmable Reload Timers 76
Programmable Reload Timers Overview 76
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