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Welcome to E-XFL.COM

Understanding Embedded - Microprocessors

Embedded microprocessors are specialized computing
chips designed to perform specific tasks within an
embedded system. Unlike general-purpose
microprocessors found in personal computers, embedded
microprocessors are tailored for dedicated functions within
larger systems, offering optimized performance, efficiency,
and reliability. These microprocessors are integral to the
operation of countless electronic devices, providing the
computational power necessary for controlling processes,
handling data, and managing communications.

Applications of Embedded - Microprocessors

Embedded microprocessors are utilized across a broad
spectrum of applications, making them indispensable in
modern technology. In consumer electronics, they power
devices such as smartphones, tablets, and smart home
appliances, enabling advanced features and connectivity.
In the automotive industry, embedded microprocessors are
critical for engine control units (ECUs), infotainment
systems, and advanced driver-assistance systems (ADAS).
Industrial automation relies on these microprocessors for
controlling machinery, managing production lines, and
ensuring safety protocols. Medical devices, including
diagnostic equipment and patient monitoring systems,
depend on embedded microprocessors for accurate data
processing and reliable performance. Additionally,
embedded microprocessors are used in
telecommunications, aerospace, and defense applications,
where precision and dependability are paramount.

Common Subcategories of Embedded -
Microprocessors

Embedded microprocessors can be categorized into
several common subcategories based on their
architecture, performance, and intended application.
These include:

General-Purpose Microprocessors: Designed for
a wide range of applications, offering a balance of
performance and flexibility.

Application-Specific Integrated Circuits
(ASICs): Custom-designed for specific tasks,
providing optimal performance for particular
applications.

Digital Signal Processors (DSPs): Specialized for
real-time signal processing tasks, ideal for audio,
video, and communication systems.

System on Chip (SoC): Integrates the
microprocessor with other system components, such
as memory and peripherals, on a single chip for
compact and efficient designs.

Types of Embedded - Microprocessors

Details

Product Status Obsolete
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Ethernet -

SATA -

USB -
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Operating Temperature -40°C ~ 100°C (TA)
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PIN DESCRIPTION
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Figure 2.  100-Pin QFP Pin Configuration
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SCC SIGNALS

Pin Name Pin Number Input/Output, Tri-State Function

/W//REQ 51 Active 0 Wait/Request.  Open-drain when programmed for a Wait
function, driven “1” or “0” when programming for a Re-
quest function. Used as /WAIT or /REQUEST depending
upon SCC programming. When programmed as /WAIT,
this signal is asserted to alert the CPU that addressed
memory or I/O devices are not ready and that the CPU
should wait. When programmed as /REQUEST, this signal
is asserted when a peripheral device associated with a
DMA port is ready to read/write data. After reset, this pin
becomes “/WAIT”.

/SYNC 50 I/O, Active 0 Synchronization.  This pin can act either as input, output,
or part of the crystal oscillator circuit. In asynchronous
receive mode (crystal oscillator option not selected), this
pin is an input similar to /CTS and /DCD. In this mode,
transitions on this line affect the state of the Sync/Hunt
status bit in Read Register 0 but has no other function.

In external sync mode with crystal oscillator option not
selected, this line also acts as an input. In this mode,
/SYNC must be driven “0” two receive clock cycles after
the last bit in the synchronous character is received.
Character assembly begins on the rising edge of the
receive clock immediately preceding the activation
of /SYNC.

In internal sync mode (Monosync and Bisync) with the
crystal oscillator option not selected, this line acts as
output and is active only during the part of the receive clock
cycle in which a synchronous character is recognized
(regardless of character boundaries). In SDLC mode, this
pin acts as an output and is valid on receipt of a flag.

RxD 52 In, Active 1 Receive Data.  This input signal receives serial data at
standard TTL levels.

/RTxC 49 In, Active 0 Receive/Transmit Clock.  This pin can be programmed in
several different modes of operation. /RTxC may supply
the receive clock, the transmit clock, the clock for the Baud
Rate Generator, or the clock for the Digital Phase-Locked
Loop. This pin can also be programmed for use with the
/SYNC pin as a crystal oscillator. The receive clocks can be
1, 16, 32, or 64 times the data transfer rate in Asynchronous
mode.

/TRxC 53 I/O, Active 0 Transmit/Receive Clock.  This pin can be programmed in
several different modes of operation. /TRxC can supply the
receive clock or the transmit clock in the input mode. Also,
it can supply the output of the Digital Phase-Locked Loop,
the crystal oscillator, the Baud Rate Generator, or the
transmit clock in the output mode.

Gayle Gamble
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PIA/CTC SIGNALS

Pin Name Pin Number Input/Output, Tri-State Function

PIA17-PIA14 35-38 I/O Port 1 Data 7-Port 1 Data 4 or CTC ZC/TO3 - ZC/TO0.
These lines can be configured as inputs or outputs on a bit
-by-bit basis. Also, under program control, these bits
become Z80 CTC’s ZC/TO3 - ZC/TO0, and in either timer
or counter mode, pulses are output when the down counter
has reached zero. On reset, these signals function as
PIA17-14 and are inputs.

PIA13-PIA10 31-34 I/O Port 1 Data 3-Port 1 Data 0 or CTC CLK/TRG3-0.  These
lines can be configured as inputs or outputs on a bit by bit
basis. Also, under program control, these bits become Z80
CTC’s CLK/TRG3-CLK/TRG0, and correspond to four
Counter/Timer Channels. In the counter mode, each active
edge causes the downcounter to decrement by one. In
timer mode, an active edge starts the timer. It is program
selectable whether the active edge is rising or falling. On
reset, these signals are set to PIA13-10 as inputs.

PIA27-20 41-48 I/O Port 2 Data.  These lines are configured as inputs or
outputs on a bit-by-bit basis. On reset, they are inputs.

Gayle Gamble
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Pin Name Pin Number Input/Output, Tri-State Function

IEI 62 In, Active 1 Interrupt enable input signal.  IEI is used with the IEO to
form a priority daisy chain when there is more than one
interrupt-driven peripheral.

IEO 60 Out, Active 1 The interrupt enable output signal.  In the daisy-chain
interrupt control, IEO controls the interrupt of external
peripherals. IEO is active when IEI is “1” and the CPU is not
servicing an interrupt from the on-chip peripherals.

/ROMCS 61 Out, Active 0 ROM Chip select.  Used to access ROM. Refer to “Func-
tional Description” on chip select signals for further expla-
nation.

/RAMCS 30 Out, Active 0 RAM Chip Select.  Used to access RAM. Refer to “Func-
tional Description” on chip select signals for further expla-
nation.

/RESET 98 In, Active 0 Reset signal.  /RESET signal is used for initializing the MPU
and other devices in the system. It must be kept in the
active state for a period of at least 3 system clock cycles.

EXTAL 94 In, Active 1 Crystal oscillator connecting terminal.  A parallel reso-
nant crystal is recommended. If an external clock source
is used as the input to the Z180 Clock Oscillator unit,
supply the clock into this terminal.

XTAL 93 Out Crystal oscillator connecting terminal.

PHI 90 Out, Active 1 System Clock.  Single-phase clock output from Z181
MPU.

E 86 Out, Active 1 Enable Clock.  Synchronous Machine cycle clock output
during a bus transaction.

TEST 73 Out Test pin.  Used in the open state.

V
CC

39, 82 Power Supply.  +5 Volts

VSS 18, 40, 59, Power Supply.  0 Volts
63, 92

Gayle Gamble
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■ Maskable interrupt request operation

■ Trap and Non-Maskable interrupt request operation

■ HALT and low power modes of operation

■ Reset Operation

Memory Management Unit (MMU)
The Memory Management Unit (MMU) allows the user to
“map” the memory used by the CPU (64K bytes of logical
addressing space) into 1M bytes of physical addressing
space. The organization of the MMU allows object code
compatibility with the Z80 CPU while offering access to an
extended memory space. This is accomplished by using
an effective “common area-banked area” scheme.

DMA Controller
The Z181 MPU has two DMA controllers. Each DMA
controller provides high-speed data transfers between
memory and I/O devices. Transfer operations supported
are memory to memory, memory to/from I/O, and I/O to
I/O. Transfer modes supported are request, burst, and
cycle steal. The DMA can access the full 1M bytes ad-
dressing range with a block length up to 64K bytes and can
cross over 64K boundaries.

Asynchronous Serial Communication Interface
(ASCI)
This unit provides two individual full-duplex UARTs. Each
channel includes a programmable baud rate generator
and modem control signals. The ASCI channels also
support a multiprocessor communication format.

Programmable Reload Timer (PRT)
The Z181 MPU has two separate Programmable Reload
Timers, each containing a 16-bit counter (timer) and count
reload register. The time base for the counters is system
clock divided by 20. PRT channel 1 provides an optional
output to allow for waveform generation.

Clocked Serial I/O (CSI/O)
The CSI/O channel provides a half-duplex serial transmit-
ter and receiver. This channel can be used for simple high-
speed data connection to another CPU or MPU.

Programmable Wait State Generator
To ease interfacing with slow memory and I/O devices, the
Z181 MPU unit has a programmable wait state generator.
By programming the DMA/WAIT Control Register (DCNTL),
up to three wait states are automatically inserted in mem-
ory and I/O cycles. This unit also inserts wait states during
on-chip DMA transactions.

Z181 MPU

This unit provides all the capabilities and pins of the Zilog
Z180 MPU. Figure 3 shows the Z181 MPU block diagram.
This allows 100% software compatibility with existing Z180
(and Z80) software. Note that the on-chip I/O address
should not be relocated to the I/O address (from 0C0h to
0FFh) to avoid address conflicts. The following is an
overview of the major functional units of the Z181.

Z181 CPU
The Z181 CPU has 100% software compatibility with the
Z80 CPU. In addition, the Z181 CPU has the following
features:

Faster execution speed.  The Z181 CPU is “fine tuned”
making execution speed, on average, 10% to 20% faster
than the Z80 CPU.

Enhanced DRAM Refresh Circuit.  Z181 CPU’s DRAM
refresh circuit does periodic refresh and generates an
8-bit refresh address. It can be disabled or the refresh
period adjusted, through software control.

Enhanced Instruction Set.  The Z181 CPU has seven
additional instructions to those of the Z80 CPU which
include the MLT (Multiply) instruction.

HALT and Low Power Modes of Operation.  The Z181
CPU has HALT and low power modes of operation, which
are ideal for the applications requiring low power con-
sumption like battery operated portable terminals.

System Stop Mode.  When the Z181 SAC is in SYSTEM
STOP mode, it is only the Z181 MPU which is in STOP
mode. The on-chip CTC and SCC continue their normal
operation.

Instruction Set.  The instruction set of the Z181 CPU is
identical to the Z180. For more details about each transac-
tion, please refer to the Data Sheet/Technical Manual for
the Z180/Z80 CPU.

Z181 CPU Basic Operation
Z181 CPU’s basic operation consists of the following
events. These are identical to the Z180 MPU. For more
details about each operation, please refer to the Data
Sheet/Technical manual for the Z180.

■ Operation code fetch cycle

■ Memory Read/Write operation

■ Input/Output operation

■ Bus request/acknowledge operation

Gayle Gamble
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FUNCTIONAL DESCRIPTION (Continued)
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This logic unit provides the user with a multi-protocol serial
I/O channel that is completely compatible with the two
channel Z85C30 SCC with the following exceptions:

Their basic functions as serial-to-parallel and parallel-to-
serial converters can be programmed by the CPU for a
broad range of serial communications applications. This
logic unit is capable of supporting all common asynchro-
nous and synchronous protocols (Monosync, Bisync, and
SDLC/HDLC, byte or bit oriented - Figure 4).

On the discrete version of the SCC (dual channel version),
there are two registers shared between channels A and B,
and two registers whose functions are different by chan-
nel. These are: WR2, WR9 (shared registers), and RR2 and
RR3 (different functionality).

Following are the differences in functionality:

■ RR2 - Returns Unmodified Vector or modified vector
depends on the status of “VIS” (Vector Include Status)
bit in WR9.

Figure 4.  SCC Block Diagram

■ RR3 - Returns IP status (Ch.A side).

■ WR9 - Ch.B Software Reset command has no effect.

The PCLK for the SCC is connected to PHI (System clock),
the /INT signal is connected to /INT0 signal internally
(requires external pull-up resistor) and SCC is reset when
/RESET input becomes active. Interrupt from the SCC is
handled through Mode 2 interrupt. During the interrupt
acknowledge cycle, the on-chip SCC interface circuit
inserts two wait states automatically.

Z84C30 Counter/Timer Logic Unit

This logic unit provides the user with four individual 8-bit
Counter/Timer Channels that are compatible with the
Z84C30 CTC (Figure 5). The Counter/Timers are pro-
grammed by the CPU for a broad range of counting and
timing applications. Typical applications include event
counting, interrupt and interval counting, and serial baud
rate clock generation.

Gayle Gamble
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Figure 12.  ASCI Status Register (Ch. 1)

Figure 11.  ASCI Status Register
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Timer Reload Registers
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Figure 18.  CSI/O Transmit/Receive Data Register
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Figure 23.  Timer 0 Reload Register L
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Figure  24.  Timer 1 Reload Register L

TIMER REGISTERS

Timer Data Registers
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Figure 19.  Timer 0 Data Register L
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Figure 20.  Timer 1 Data Register L
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Figure 21.  Timer 0 Data Register H
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Figure 22.  Timer 1 Data Register H
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Timer Reload Registers (Continued)
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Figure 27.  Timer Control Register
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System Control Registers
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Figure 41.  Interrupt Vector Low Register
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Figure 42.  INT/TRAP Control Register
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Figure 43.  Refresh Control Register
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Time Constant Word
Before a channel can start counting, it must receive a time
constant word. The time constant value may be anywhere
between 1 and 256, with “0” being accepted as a count of
256 (Figure 47).

Interrupt Vector Word
If one or more of the CTC channels have interrupt enabled,
then the Interrupt Vector Word is programmed. Only the
five most significant bits of this word are programmed, and
bit D0 must be “0”. Bits D2-D1 are automatically modified
by the CTC channels after responding with an interrupt
vector (Figure 48).

D7 D6 D5 D4 D3 D2 D1 D0

TC0

TC1

TC2

TC3

TC4

TC5

TC6

TC7

Figure 47.  CTC Time Constant Word

D7 D6 D5 D4 D3 D2 D1 D0

0   Interrupt Vector Word
1   Control Word

Channel Identifier
(Automatically Inserted
by CTC)
  0   0   Channel 0
  0   1   Channel 1
  1   0   Channel 2
  1   1   Channel 3

Supplied By User

Addr: E4h

Figure 48.  CTC Interrupt Vector Word

SCC REGISTERS

For more detailed information, please refer to the Z8030/
Z8530 SCC Technical Manual.

Note:
The Address for the Control/Status Register is E8h. The
Address for the Data Register is E9h.

Read Registers
The SCC contains eight read registers. To read the con-
tents of a register (rather than RR0), the program must first
initialize a pointer to WR0 in exactly the same manner as a
write operation. The next I/O read cycle will place the
contents of the selected read registers onto the data bus
(Figure 49).

Bit Description

RR0 Transmit and Receive buffer status
and external status.

RR1 Special Receive Condition status.
RR2 Interrupt vector (modified if VIS Bit in WR9 is set).
RR3 Interrupt pending bits.
RR6 SDLC FIFO byte counter lower byte

(only when enabled).

Bit Description

RR7 SDLC FIFO byte count and status
(only when enabled).

RR8 Receive buffer.
RR10 Miscellaneous status bits.
RR12 Lower byte of baud rate.
RR13 Upper byte of baud rate generator time constant.
RR15  External Status interrupt information.

Table 2.  SCC Read Registers

Gayle Gamble
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D7 D6 D5 D4 D3 D2 D1 D0
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Time Constant

D7 D6 D5 D4 D3 D2 D1 D0

Write Register 14

0      0      0    Null Command
0      0      1    Enter Search Mode
0      1      0    Reset Missing Clock
0      1      1    Disable DPLL
1      0      0    Set Source = BR Generator
1      0      1    Set Source = /RTxC
1      1      0    Set FM Mode
1      1      1    Set NRZI Mode

BR Generator Enable

BR Generator Source

/DTR/Request Function

Auto Echo

Local Loopback

(n)

(m)

D7 D6 D5 D4 D3 D2 D1 D0

0

Write Register 15

Zero Count IE

SDLC FIFO Enable

DCD IE

Sync/Hunt IE

CTS IE

Tx Underrun/EOM IE

Break/Abort IE

(o)

Figure 50.  Write Register Bit Functions (Continued)
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AC CHARACTERISTICS (Continued)
Z180 MPU Timing
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Figure 65.  E Clock Timing
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Figure 66.  Timer Output Timing
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Figure 67.  SLP Execution Cycle
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AC CHARACTERISTICS  (Continued)
Z180™ MPU Timing

Table A.  Z180 CPU &180 Peripherals Timing (Continued)

                  Z8018110
No Symbol Parameter Min Max Unit

47 tTED2 Clock Fall to /TENDi Rise Delay 50 ns
48 tED1 Clock Rise to E Rise Delay 60 ns
49 tED2 Clock Edge to E Fall Delay 60 ns
50 PWEH E Pulse Width (High) 55 ns
51 PWEL E Pulse Width (Low) 110 ns

52 tEr Enable Rise Time 20 ns
53 tEf Enable Fall Time 20 ns
54 tTOD Clock Fall to Timer Output Delay 150 ns
55 tSTDI CSI/O Tx Data Delay Time 150 ns

(Internal Clock Operation)
56 tSTDE CSI/O Tx Data Delay Time 7.5tcyc+150 ns

(External Clock Operation)

57 tSRSI CSI/O Rx Data Setup Time 1 tcyc
(Internal Clock Operation)

58 tSRHI CSI/O Rx Data Hold Time 1 tcyc
(Internal Clock Operation)

59 tSRSE CSI/O Rx Data Setup Time 1 tcyc
(External Clock Operation)

60 tSRHE CSI/O Rx Data Hold Time 1 tcyc
(External Clock Operation)

61 tRES /RESET Setup Time to Clock Fall 80 ns
62 tREH /RESET Hold Time from Clock Fall 50 ns
63 tOSC Oscillator Stabilization Time 20 ms
64 tEXr External Clock Rise Time (EXTAL) 25 ns
65 tEXf External Clock Fall Time (EXTAL) 25 ns

66 tRr /RESET Rise Time 50 ns
67 tRf /RESET Fall Time 50 ns
68 tIr Input Rise Time 100 ns

(Except EXTAL, /RESET)
69 tIf Input Fall Time 100 ns

(Except EXTAL, /RESET)
70 TdCS(A) Address Valid to /ROMCS, /RAMCS 20 ns

Valid Delay

Gayle Gamble
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AC CHARACTERISTICS (Continued)
CTC Timing

Figure 69 shows the timing for the on-chip CTC. Param-
eters referenced in this figure appear in Table B.

Clock

CLK/TRG
Counter
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3 10
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9 8

CLK/TRG
Timer

ZC/TO

/INT

Figure 69.  CTC Timing

Table B.  CTC Timing Parameters

Z8018110
No Symbol Parameter Min Max Unit Note

1 TdCr(INTf) Clock Rise to /INT Fall Delay (TcC+100) ns [B1]
2 TsCTRr(Cr)c CLK/TRG Rise to Clock Rise

Setup Time for Immediate Count 90 ns [B2]
3 TsCTR(Ct) CLK/TRG Rise to Clock Rise

Setup Time for Enabling of Prescaler 90 ns [B1]
On Following Clock Rise

4 TdCTRr(INTf) CLK/TRG Rise to /INT Fall Delay
TsCTR(C) Satisfied (1)+(3) ns [B2]
TsCTR(C) Not Satisfied TcC+(1)+(3) ns [B2]

5 TcCTR CLK/TRG Cycle Time (2TcC) DC ns [B3]
6 TwCTRh CLK/TRG Width (Low) 90 DC ns
7 TwCTRl CLK/TRG Width (High) 90 DC ns
8 TrCTR CLK/TRG Rise Time 30 ns

9 TfCTR CLK/TRG Fall Time 30 ns
10 TdCr(ZCr) Clock Rise to ZC/TO Rise Delay 80 ns
11 TdCf(ZCf) Clock Fall to ZC/TO Fall Delay 80 ns

Notes for Table B:
[B1]  Timer Mode
[B2]  Counter Mode
[B3]  Counter Mode Only. When using a cycle time less than 3TcC, parameter #2 must be met.
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SCC General Timing

Table D.  SCC General Timing Parameters

Z8018110
No Symbol Parameter Min Max Unit Note

1 TdPC(REQ) Clock Fall to /W//REQ Valid 200 ns
2 TdPC(W) Clock Fall to Wait Inactive 300 ns
3 TsRXD(RXCr) RxD to /RxC Rise Setup Time 0 ns [D1]
4 ThRXD(RXCr) RxD to /RxC Rise Hold Time 125 ns [D1]

5 TsRXD(RXCf) RxD to /RxC Fall Setup Time 0 ns [D1,4]
6 ThRXD(RXCf) RxD to /RxC Fall Hold Time 125 ns [D1,4]
7 TsSY(RXC) /SYNC to /RxC Setup Time –150 ns [D1]
8 ThSY(RXC) /SYNC to /RxC Hold Time 5TcC ns [D1]

9 TdTXCf(TXD) /TxC Fall to TxD Delay 150 ns [D2]
10 TdTXCr(TXD) /TxC Rise to TxD Delay 150 ns [D2,4]
11 TdTXD(TRX) TxD to /TRxC Delay 140 ns
12 TwRTXh /RTxC High Width 120 ns [D5]
13 TwRTXl /RTxC Low Width 120 ns [D5]

14 TcRTX /RTxC Cycle Time (RxD, TxD) 400 ns [D5,6]
15 TcRTXX Xtal OSC Period 100 1000 ns [D3]
16 TwTRXh /TRxC High Width 120 ns [D5]
17 TwTRXl /TRxC Low Width 120 ns [D5]

18 TcTRX /TRxC Cycle Time 400 ns [D5,7]
19 TwEXT /DCD or /CTS Pulse Width 120 ns
20 TwSY /SYNC Pulse Width 100 ns
21 TxRx(DPLL) DPLL Cycle Time 50 ns [D6,7]

Notes to Table D:
[D1]  /RXC is /RTxC or /TRxC, whichever is supplying the receiver clock.
[D2]  /TXC is /TRxC or /RTxC, whichever is supplying the transmitter clock.
[D3]  Both /RTxC and /SYNC pins have 30 pF Capacitors (to Ground).
[D4]  Parameter applies only to FM encoding/decoding.
[D5]  Parameter applies only to transmitter and receiver; baud rate generator timing requirements are different.
[D6]  The maximum receive or transmit data rate is 1/4 TcC.
[D7]  Applies to DPLL clock source only; maximum data rate of 1/4 TcC still applies.
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AC CHARACTERISTICS  (Continued)
Interrupt Daisy-Chain Timing

Figure 74 shows the interrupt daisy-chain timing. Parame-
ters referenced in this figure appear in Table G.
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Figure 74.  Interrupt Daisy-Chain Timing

Table G.  Interrupt Daisy-Chain Timing Parameters

                 Z8018110
No Symbol Parameter Min Max Unit

1 TsM1(Cr) /M1 Fall to Clock Rise Setup Time 20 ns

2 TsM1(IO)INTA /M1 Fall to /IORQ Fall Setup Time
(During INTACK Cycle) 2TcC ns

3 Th Hold Time 0
4 TdM1r(DOz) /M1 Rise to Data Out Float Delay 0 ns
5 TdCr(DO) Clock Rise to Data Out Delay

6 TsIEI(TW4) IEI to T
W4

 Rise Setup Time 95 ns
7 TdIEIf(IEOf) IEI Fall to IEO Fall Delay
8 TdIEIr(IEOr) IEO Rise to IEO Rise Delay
9 TdM1f(IEOf) /M1 Fall to IEO Fall Delay
10 TdCWA(f)INTA Clock Rise to /WAIT Fall Delay
11 TdCWA(r)INTA Clock Rise to /WAIT Rise Delay

Gayle Gamble
PS009701-0301


