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Table 3. External Memory Read Cycle

Parameter Min Typ Max Unit
CLK? 1/MD clock ns typ x (POWCON[2:0] + 1)
tMs_AFTER_CLKH 4 ns
TADDR_AFTER_CLKH 4 16 ns
TAE_H_AFTER MS Y2 CLK
tae (XMxPAR[14:12] + 1) x CLK
tHOLD_ADDR_AFTER_AE_L Y2 CLK + (! XMxPAR[10]) x CLK
tRD_L_AFTER_AE_L Y2 CLK + (! XMxPAR[10]+ ! XMxPAR[9] ) x CLK
TRD_H_AFTER_CLKH 0
tro (XMxPAR[3:0] + 1) x CLK
TDATA_BEFORE_RD_H 16 ns
LDATA_AFTER_RD_H 8 + (! XMxPARI[9]) x CLK
TRELEASE_MS_AFTER_RD_H 1 x CLK
' See Table 78.
|<— CLK—~|
ECLK /  \ f \ /¢ \ $ \ / % \ /
"| tms_AFTER_CLKH
MSx N\
|
tAE_H_AFTER MS
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T
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BHE \ / \ /
B \ / \ /
At6 g

Figure 13. External Memory Read Cycle (See Table 78)
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Figure 21. 40-Lead LFCSP_WQ Pin Configuration (ADuC7021)
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Figure 22. 40-Lead LFCSP_WQ Pin Configuration (ADuC7022)
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Table 12. Pin Function Descriptions (ADuC7024/ADuC7025 64-Lead LFCSP_VQ and 64-Lead LQFP)

Pin No. | Mnemonic Description

1 ADC4 Single-Ended or Differential Analog Input 4.

2 ADC5 Single-Ended or Differential Analog Input 5.

3 ADC6 Single-Ended or Differential Analog Input 6.

4 ADC7 Single-Ended or Differential Analog Input 7.

5 ADC8 Single-Ended or Differential Analog Input 8.

6 ADC9 Single-Ended or Differential Analog Input 9.

7 GNDrer Ground Voltage Reference for the ADC. For optimal performance, the analog power supply
should be separated from IOGND and DGND.

8 ADCNEG Bias Point or Negative Analog Input of the ADC in Pseudo Differential Mode. Must be connected
to the ground of the signal to convert. This bias point must be between 0V and 1 V.

9 DACO/ADC12 DACO Voltage Output/Single-Ended or Differential Analog Input 12. DAC outputs are not present
on the ADuC7025.

10 DAC1/ADC13 DACT1 Voltage Output/Single-Ended or Differential Analog Input 13. DAC outputs are not present
on the ADuC7025.

11 TMS JTAG Test Port Input, Test Mode Select. Debug and download access.

12 TDI JTAG Test Port Input, Test Data In. Debug and download access

13 P4.6/PLAO[14] General-Purpose Input and Output Port 4.6/Programmable Logic Array Output Element 14.

14 P4.7/PLAOI[15] General-Purpose Input and Output Port 4.7/Programmable Logic Array Output Element 15.

15 BM/P0.0/CMPour/PLAI[7] Multifunction I/0 Pin. Boot mode. The ADuC7024/ADuC7025 enter download mode if BM is low at
reset and execute code if BM is pulled high at reset through a 1 kQ resistor/General-Purpose Input
and Output Port 0.0/Voltage Comparator Output/Programmable Logic Array Input Element 7.

16 P0.6/T1/MRST/PLAQI[3] Multifunction Pin, Driven Low After Reset. General-Purpose Output Port 0.6/Timer1 Input/Power-
On Reset Output/Programmable Logic Array Output Element 3.

17 TCK JTAG Test Port Input, Test Clock. Debug and download access.

18 TDO JTAG Test Port Output, Test Data Out. Debug and download access.

19 IOGND Ground for GPIO (see Table 78). Typically connected to DGND.

20 10Vop 3.3V Supply for GPIO (see Table 78) and Input of the On-Chip Voltage Regulator.

21 LVoo 2.6V Output of the On-Chip Voltage Regulator. This output must be connected to a 0.47 uF
capacitor to DGND only.

22 DGND Ground for Core Logic.

23 P3.0/PWMOw/PLAI[8] General-Purpose Input and Output Port 3.0/PWM Phase 0 High-Side Output/Programmable Logic
Array Input Element 8.

24 P3.1/PWMOL/PLAI[9] General-Purpose Input and Output Port 3.1/PWM Phase 0 Low-Side Output/Programmable Logic
Array Input Element 9.

25 P3.2/PWM1+/PLAI[10] General-Purpose Input and Output Port 3.2/PWM Phase 1 High-Side Output/Programmable Logic
Array Input Element 10.

26 P3.3/PWM1/PLAI[11] General-Purpose Input and Output Port 3.3/PWM Phase 1 Low-Side Output/Programmable Logic
Array Input Element 11.

27 P0.3/TRST/ADCasusy General-Purpose Input and Output Port 0.3/JTAG Test Port Input, Test Reset/ADCausy Signal Output.

28 RST Reset Input, Active Low.

29 P3.4/PWM24/PLAI[12] General-Purpose Input and Output Port 3.4/PWM Phase 2 High-Side Output/Programmable Logic
Array Input 12.

30 P3.5/PWM2/PLAI[13] General-Purpose Input and Output Port 3.5/PWM Phase 2 Low-Side Output/Programmable Logic
Array Input Element 13.

31 IRQO/P0.4/PWMrtrip/PLAO[1] Multifunction I/O Pin. External Interrupt Request 0, Active High/General-Purpose Input and
Output Port 0.4/PWM Trip External Input/Programmable Logic Array Output Element 1.

32 IRQ1/P0.5/ADCgusv/PLAQO[2] Multifunction I/O Pin. External Interrupt Request 1, Active High/General-Purpose Input and
Output Port 0.5/ADCgusy Signal Output/Programmable Logic Array Output Element 2.

33 P2.0/SPM9/PLAOI5]/CONVsmarr | Serial Port Multiplexed. General-Purpose Input and Output Port 2.0/UART/Programmable Logic
Array Output Element 5/Start Conversion Input Signal for ADC.

34 P0.7/ECLK/XCLK/SPM8/PLAO[4] | Serial Port Multiplexed. General-Purpose Input and Output Port 0.7/Output for External Clock
Signal/Input to the Internal Clock Generator Circuits/UART/Programmable Logic Array Output
Element 4.

35 XCLKO Output from the Crystal Oscillator Inverter.

36 XCLKI Input to the Crystal Oscillator Inverter and Input to the Internal Clock Generator Circuits.
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TYPICAL PERFORMANCE CHARACTERISTICS
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Figure 28. Typical INL Error, fs = 774 kSPS
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OVERVIEW OF THE ARM7TDMI CORE

The ARM7° core is a 32-bit reduced instruction set computer
(RISC). It uses a single 32-bit bus for instruction and data. The
length of the data can be eight bits, 16 bits, or 32 bits. The
length of the instruction word is 32 bits.

The ARM7TDMI is an ARM7 core with four additional features.

e T support for the thumb (16-bit) instruction set.

e D support for debug.

e M support for long multiplications.

e Tincludes the EmbeddedICE module to support embedded
system debugging.

THUMB MODE (T)

An ARM instruction is 32 bits long. The ARM7TDMI processor
supports a second instruction set that is compressed into 16 bits,
called the thumb instruction set. Faster execution from 16-bit
memory and greater code density can usually be achieved by
using the thumb instruction set instead of the ARM instruction
set, which makes the ARM7TDMI core particularly suitable for
embedded applications.

However, the thumb mode has two limitations.

e Thumb code typically requires more instructions for the
same job. As a result, ARM code is usually best for
maximizing the performance of time-critical code.

e  The thumb instruction set does not include some of the
instructions needed for exception handling, which
automatically switches the core to ARM code for exception
handling.

See the ARM7TDMI user guide for details on the core
architecture, the programming model, and both the ARM
and ARM thumb instruction sets.

LONG MULTIPLY (M)

The ARM7TDMI instruction set includes four extra instruc-
tions that perform 32-bit by 32-bit multiplication with a 64-bit
result, and 32-bit by 32-bit multiplication-accumulation (MAC)
with a 64-bit result. These results are achieved in fewer cycles
than required on a standard ARM?7 core.

EmbeddedICE (I)

EmbeddedICE provides integrated on-chip support for the core.
The EmbeddedICE module contains the breakpoint and watch-
point registers that allow code to be halted for debugging purposes.
These registers are controlled through the JTAG test port.

When a breakpoint or watchpoint is encountered, the processor
halts and enters debug state. Once in a debug state, the
processor registers can be inspected as well as the Flash/EE,
SRAM, and memory mapped registers.

EXCEPTIONS

ARM supports five types of exceptions and a privileged
processing mode for each type. The five types of exceptions are

e  Normal interrupt or IRQ, which is provided to service
general-purpose interrupt handling of internal and
external events.

e  Fast interrupt or FIQ, which is provided to service data
transfers or communication channels with low latency.
FIQ has priority over IRQ.

e Memory abort.

e Attempted execution of an undefined instruction.

e  Software interrupt instruction (SWI), which can be used
to make a call to an operating system.

Typically, the programmer defines interrupt as IRQ, but for
higher priority interrupt, that is, faster response time, the
programmer can define interrupt as FIQ.

ARM REGISTERS

ARM7TDMI has a total of 37 registers: 31 general-purpose
registers and six status registers. Each operating mode has
dedicated banked registers.

When writing user-level programs, 15 general-purpose 32-bit
registers (RO to R14), the program counter (R15), and the
current program status register (CPSR) are usable. The
remaining registers are used for system-level programming and
exception handling only.

When an exception occurs, some of the standard registers are
replaced with registers specific to the exception mode. All excep-
tion modes have replacement banked registers for the stack
pointer (R13) and the link register (R14), as represented in
Figure 44. The fast interrupt mode has more registers (R8 to R12)
for fast interrupt processing. This means that interrupt processing
can begin without the need to save or restore these registers
and, thus, save critical time in the interrupt handling process.

RO [ ] usABLE IN uSER MODE
R1
SYSTEM MODES ONLY
=2 1
R3
R4
R5
R6
RY R8_FIQ
R8 =
R9_FIQ
R Ri0_FIQ
R19 R11_FIQ R13_UND
R11 Riz_Fia |1 IR13 ABT iR e UND
R12 — R13_SVC = R14_IRQ =
R13_FIQ = R14_ABT
R13 R14_SVC
R14_FIQ
R14
R15 (PC)
SPSR_ABT|.SPSR_IRQ
e oreR=ve]
5
FIQ svc ABORT  IRQ  UNDEFINED 2
USER MODE MODE MODE MODE  MODE MODE ¢

Figure 44. Register Organization

Rev. G| Page 39 of 101




ADuC7019/20/21/22/24/25/26/217/28/29

MEMORY ORGANIZATION

The ADuC7019/20/21/22/24/25/26/27/28/29 incorporate two
separate blocks of memory: 8 kB of SRAM and 64 kB of on-chip
Flash/EE memory. The 62 kB of on-chip Flash/EE memory is
available to the user, and the remaining 2 kB are reserved for
the factory-configured boot page. These two blocks are mapped
as shown in Figure 45.

OXFFFFFFFF
0xFFFF0000 MMRs

RESERVED

0x40000FFFF

0x40000000 EXTERNAL MEMORY REGION 3

RESERVED

0x30000FFFF

0x30000000 EXTERNAL MEMORY REGION 2

RESERVED

0x20000FFFF
0x20000000 EXTERNAL MEMORY REGION 1

RESERVED

0x10000FFFF
0x10000000 EXTERNAL MEMORY REGION 0

RESERVED

0x0008FFFF

0x00080000 FLASH/EE

RESERVED

0x00011FFF
0x00010000 SRAM
0x0000FFFF| REMAPPABLE MEMORY SPACE

0x00000000 (FLASH/EE OR SRAM)

04955-008

Figure 45. Physical Memory Map

Note that by default, after a reset, the Flash/EE memory is
mirrored at Address 0x00000000. It is possible to remap the
SRAM at Address 0x00000000 by clearing Bit 0 of the REMAP
MMR. This remap function is described in more detail in the
Flash/EE Memory section.

MEMORY ACCESS

The ARM7 core sees memory as a linear array of a 2% byte
location where the different blocks of memory are mapped as
outlined in Figure 45.

The ADuC7019/20/21/22/24/25/26/27/28/29 memory organiza-
tions are configured in little endian format, which means that
the least significant byte is located in the lowest byte address,
and the most significant byte is in the highest byte address.
BIT 31 BIT 0
BYTE3 | BYTE2 | BYTE1| BYTE0

: OXFFFFFFFF
B A 8
7 6 5 4 0x00000004
3 2 1 0 0x00000000
32BITS g

Figure 46. Little Endian Format

FLASH/EE MEMORY

The total 64 kB of Flash/EE memory is organized as 32 k x 16 bits;
31 k x 16 bits is user space and 1 k x 16 bits is reserved for the
on-chip kernel. The page size of this Flash/EE memory is 512 bytes.

Sixty-two kilobytes of Flash/EE memory are available to the
user as code and nonvolatile data memory. There is no
distinction between data and program because ARM code
shares the same space. The real width of the Flash/EE memory
is 16 bits, which means that in ARM mode (32-bit instruction),
two accesses to the Flash/EE are necessary for each instruction
fetch. It is therefore recommended to use thumb mode when
executing from Flash/EE memory for optimum access speed.
The maximum access speed for the Flash/EE memory is

41.78 MHz in thumb mode and 20.89 MHz in full ARM mode.
More details about Flash/EE access time are outlined in the
Execution Time from SRAM and Flash/EE section.

SRAM

Eight kilobytes of SRAM are available to the user, organized as
2 k x 32 bits, that is, two words. ARM code can run directly
from SRAM at 41.78 MHz, given that the SRAM array is
configured as a 32-bit wide memory array. More details about
SRAM access time are outlined in the Execution Time from
SRAM and Flash/EE section.

MEMORY MAPPED REGISTERS

The memory mapped register (MMR) space is mapped into the
upper two pages of the memory array and accessed by indirect
addressing through the ARM7 banked registers.

The MMR space provides an interface between the CPU and all
on-chip peripherals. All registers, except the core registers, reside
in the MMR area. All shaded locations shown in Figure 47 are
unoccupied or reserved locations and should not be accessed by
user software. Table 16 shows the full MMR memory map.

The access time for reading from or writing to an MMR
depends on the advanced microcontroller bus architecture
(AMBA) bus used to access the peripheral. The processor has
two AMBA buses: the advanced high performance bus (AHB)
used for system modules and the advanced peripheral bus
(APB) used for lower performance peripheral. Access to the
AHB is one cycle, and access to the APB is two cycles. All
peripherals on the ADuC7019/20/21/22/24/25/26/27/28/29 are
on the APB except the Flash/EE memory, the GPIOs (see

Table 78), and the PWM.
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Table 28. Vcm Ranges

AVop | Vrer Ve Min | VemMax | Signal Peak-to-Peak

33V | 25V 1.25V 205V 25V
2,048V | 1.024V 2276V 2.048V
1.25V 0.75V 255V 1.25V

3.0V | 25V 1.25V 1.75V 25V
2048V | 1.024V 1.976 V 2.048V
125V 0.75V 225V 1.25V

CALIBRATION

By default, the factory-set values written to the ADC offset
(ADCOF) and gain coefficient registers (ADCGN) yield
optimum performance in terms of end-point errors and
linearity for standalone operation of the part (see the
Specifications section). If system calibration is required, it is
possible to modify the default offset and gain coefficients to
improve end-point errors, but note that any modification to the
factory-set ADCOF and ADCGN values can degrade ADC
linearity performance.

For system offset error correction, the ADC channel input stage
must be tied to AGND. A continuous software ADC conversion
loop must be implemented by modifying the value in ADCOF until
the ADC result (ADCDAT) reads Code 0 to Code 1. If the
ADCDAT value is greater than 1, ADCOF should be decremented
until ADCDAT reads 0 to 1. Offset error correction is done
digitally and has a resolution of 0.25 LSB and a range of
+3.125% of Ve

For system gain error correction, the ADC channel input stage
must be tied to Vzer. A continuous software ADC conversion
loop must be implemented to modify the value in ADCGN
until the ADC result (ADCDAT) reads Code 4094 to Code 4095.
If the ADCDAT value is less than 4094, ADCGN should be
incremented until ADCDAT reads 4094 to 4095. Similar to the
offset calibration, the gain calibration resolution is 0.25 LSB
with a range of +3% of Vrer.

TEMPERATURE SENSOR

The ADuC7019/20/21/22/24/25/26/27/28/29 provide voltage
output from on-chip band gap references proportional to
absolute temperature. This voltage output can also be routed
through the front-end ADC multiplexer (effectively an additional
ADC channel input) facilitating an internal temperature sensor
channel, measuring die temperature to an accuracy of +3°C.

The following is an example routine showing how to use the
internal temperature sensor:

int main(void)

{

float a = 0;
short b;
ADCCON = 0x20; // power-on the ADC
delay(2000);

ADCCP = 0x10; // Select Temperature
Sensor as an // input to the ADC

REFCON = 0x01; // connect internal 2.5V
reference // to Vref pin

ADCCON = OxE4; // continuous conversion
while(l)
{
while (YADCSTA)Y{};
// wait for end of conversion
b = (ADCDAT >> 16);
// To calculate temperature in °C, use
the formula:
a = 0x525 - b;
// ((Temperature = 0x525 - Sensor
Voltage) /7 1.3)
a /= 1.3;
b = floor(a);
printf('Temperature: %d
oC\n"",b);

}

return O;
}
BAND GAP REFERENCE

Each ADuC7019/20/21/22/24/25/26/27/28/29 provides an on-
chip band gap reference of 2.5 V, which can be used for the ADC
and DAC. This internal reference also appears on the Vrer pin.
When using the internal reference, a 0.47 uF capacitor must be
connected from the external Vrer pin to AGND to ensure stability
and fast response during ADC conversions. This reference can
also be connected to an external pin (Vrer) and used as a refer-
ence for other circuits in the system. An external buffer is required
because of the low drive capability of the Vrer output. A program-
mable option also allows an external reference input on the Vrer
pin. Note that it is not possible to disable the internal reference.
Therefore, the external reference source must be capable of
overdriving the internal reference source.

Table 29. REFCON Register

Name Address Default Value Access

REFCON OxFFFF048C 0x00 R/W

The band gap reference interface consists of an 8-bit MMR
REFCON, described in Table 30.

Table 30. REFCON MMR Bit Designations

Bit Description
7:1 Reserved.
0 Internal reference output enable. Set by user to

connect the internal 2.5 V reference to the Vrer pin.
The reference can be used for an external component
but must be buffered. Cleared by user to disconnect
the reference from the Vger pin.
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EXECUTION TIME FROM SRAM AND FLASH/EE
Execution from SRAM

Fetching instructions from SRAM takes one clock cycle; the
access time of the SRAM is 2 ns, and a clock cycle is 22 ns
minimum. However, if the instruction involves reading or
writing data to memory, one extra cycle must be added if the
data is in SRAM (or three cycles if the data is in Flash/EE): one
cycle to execute the instruction, and two cycles to get the 32-bit
data from Flash/EE. A control flow instruction (a branch
instruction, for example) takes one cycle to fetch but also takes
two cycles to fill the pipeline with the new instructions.

Execution from Flash/EE

Because the Flash/EE width is 16 bits and access time for 16-bit
words is 22 ns, execution from Flash/EE cannot be done in

one cycle (as can be done from SRAM when the CD Bit = 0).
Also, some dead times are needed before accessing data for any
value of the CD bit.

In ARM mode, where instructions are 32 bits, two cycles are
needed to fetch any instruction when CD = 0. In thumb mode,
where instructions are 16 bits, one cycle is needed to fetch any
instruction.

Timing is identical in both modes when executing instructions
that involve using the Flash/EE for data memory. If the instruction
to be executed is a control flow instruction, an extra cycle is
needed to decode the new address of the program counter, and
then four cycles are needed to fill the pipeline. A data-processing
instruction involving only the core register does not require any
extra clock cycles. However, if it involves data in Flash/EE, an
extra clock cycle is needed to decode the address of the data,
and two cycles are needed to get the 32-bit data from Flash/EE.
An extra cycle must also be added before fetching another
instruction. Data transfer instructions are more complex and
are summarized in Table 43.

Table 43. Execution Cycles in ARM/Thumb Mode

Fetch Dead Dead
Instructions | Cycles Time Data Access Time
LD' 21 1 2 1
LDH 21 1 1 1
LDM/PUSH 2/1 N2 2 x N? N’
STR! 21 1 2x20ns 1
STRH 2/1 1 20 ns 1
STRM/POP 2/1 N’ 2XxXNx20ns' | N

"The SWAP instruction combines an LD and STR instruction with only one
fetch, giving a total of eight cycles + 40 ns.

2N is the amount of data to load or store in the multiple load/store instruction
(1<N<16).

RESET AND REMAP

The ARM exception vectors are all situated at the bottom of the
memory array, from Address 0x00000000 to Address 0x00000020,
as shown in Figure 62.

OXFFFFFFFF

KERNEL 0x0008FFFF

FLASH/EE
INTERRUPT

SERVICE ROUTINES 0x00080000

0x00011FFF
INTERRUPT SRAM
SERVICE ROUTINES 0x00010000

MIRROR SPACE

ARM EXCEPTION 0x00000020
VECTOR ADDRESSES _ 0x00000000 | 0x00000000

04955-022

Figure 62. Remap for Exception Execution

By default, and after any reset, the Flash/EE is mirrored at the
bottom of the memory array. The remap function allows the
programmer to mirror the SRAM at the bottom of the memory
array, which facilitates execution of exception routines from
SRAM instead of from Flash/EE. This means exceptions are
executed twice as fast, being executed in 32-bit ARM mode with
32-bit wide SRAM instead of 16-bit wide Flash/EE memory.

Remap Operation

When a reset occurs on the ADuC7019/20/21/22/24/25/26/27/
28/29, execution automatically starts in the factory-programmed,
internal configuration code. This kernel is hidden and cannot
be accessed by user code. If the part is in normal mode (the BM
pin is high), it executes the power-on configuration routine of
the kernel and then jumps to the reset vector address,
0x00000000, to execute the user’s reset exception routine.

Because the Flash/EE is mirrored at the bottom of the memory
array at reset, the reset interrupt routine must always be written
in Flash/EE.

The remap is done from Flash/EE by setting Bit 0 of the REMAP
register. Caution must be taken to execute this command from

Flash/EE, above Address 0x00080020, and not from the bottom
of the array because this is replaced by the SRAM.

This operation is reversible. The Flash/EE can be remapped at
Address 0x00000000 by clearing Bit 0 of the REMAP MMR.
Caution must again be taken to execute the remap function
from outside the mirrored area. Any type of reset remaps the
Flash/EE memory at the bottom of the array.
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MMRs and Keys

The operating mode, clocking mode, and programmable clock
divider are controlled via two MMRs: PLLCON (see Table 61)
and POWCON (see Table 64). PLLCON controls the operating
mode of the clock system, whereas POWCON controls the core
clock frequency and the power-down mode.

To prevent accidental programming, a certain sequence (see
Table 65) must be followed to write to the PLLCON and
POWCON registers.

Table 59. PLLKEYx Registers

Table 63. POWCON Register

Name Address Default Value Access

POWCON OxFFFF0408 0x0003 R/W

Table 64. POWCON MMR Bit Designations

Name Address Default Value Access
PLLKEY1 OxFFFF0410 0x0000 w
PLLKEY2 OxFFFF0418 0x0000 w
Table 60. PLLCON Register

Name Address Default Value Access
PLLCON OxFFFF0414 0x21 R/W

Table 61. PLLCON MMR Bit Designations

Bit Name | Value | Description

7:6 Reserved.

5 OSEL 32 kHz PLL input selection. Set by
user to select the internal 32 kHz
oscillator. Set by default. Cleared by

user to select the external 32 kHz crystal.

Bit | Name | Value Description
7 Reserved.
6:4 | PC Operating modes.
000 Active mode.
001 Pause mode.
010 Nap.
011 Sleep mode. IRQO to IRQ3 and Timer2
can wake up the part.
100 Stop mode. IRQO to IRQ3 can wake up
the part.
Others Reserved.
3 Reserved.
2.0 | CD CPU clock divider bits.
000 41.78 MHz.
001 20.89 MHz.
010 10.44 MHz.
011 5.22 MHz.
100 2.61 MHz.
101 1.31 MHz.
110 653 kHz.
111 326 kHz.

4:2 Reserved.
1:0 MDCLK Clocking modes.
00 Reserved.
01 PLL. Default configuration.
10 Reserved.
11 External clock on the P0.7 pin.

Table 65. PLLCON and POWCON Write Sequence

PLLCON POWCON

PLLKEY1 = OxAA POWKEY1 = 0x01
PLLCON = 0x01 POWCON = user value
PLLKEY2 = 0x55 POWKEY2 = 0xF4

Table 62. POWKEYx Registers

Name Address Default Value Access
POWKEY1 OxFFFF0404 0x0000 W
POWKEY2 OxFFFF040C 0x0000 w
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The GDCLK value can range from 0 to 255, corresponding to a
programmable chopping frequency rate of 40.8 kHz to 10.44 MHz
for a 41.78 MHz core frequency. The gate drive features must be
programmed before operation of the PWM controller and are
typically not changed during normal operation of the PWM
controller. Following a reset, all bits of the PWMCEFG register
are cleared so that high frequency chopping is disabled, by default.
PWMCHO ~ PWMCHO

A
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Figure 72. Typical PWM Signals with High Frequency Gate Chopping
Enabled on Both High-Side and Low-Side Switches

PWM Shutdown

In the event of external fault conditions, it is essential that the
PWM system be instantaneously shut down in a safe fashion. A
low level on the PWMrrir pin provides an instantaneous,
asynchronous (independent of the MicroConverter core clock)
shutdown of the PWM controller. All six PWM outputs are
placed in the off state, that is, in low state. In addition, the
PWMSYNC pulse is disabled. The PWM1rie pin has an internal
pull-down resistor to disable the PWM if the pin becomes
disconnected. The state of the PWMiree pin can be read from
Bit 3 of the PWMSTA register.

If a PWM shutdown command occurs, a PWMTRIP interrupt is
generated, and internal timing of the 3-phase timing unit of the
PWM controller is stopped. Following a PWM shutdown, the
PWM can be reenabled (in a PWMTRIP interrupt service
routine, for example) only by writing to all of the PWMDATO,
PWMCHO0, PWMCH]1, and PWMCH2 registers. Provided that
the external fault is cleared and the PWMTRIP is returned to a
high level, the internal timing of the 3-phase timing unit
resumes, and new duty-cycle values are latched on the next
PWMSYNC boundary.

Note that the PWMTRIP interrupt is available in IRQ only,
and the PWMSYNC interrupt is available in FIQ only. Both
interrupts share the same bit in the interrupt controller.
Therefore, only one of the interrupts can be used at a time.
See the Interrupt System section for further details.

PWM MMRs Interface

The PWM block is controlled via the MMRs described in
this section.

Table 66. PWMCON Register

Name

Address

Default Value Access

PWMCON

OXFFFFFCO0

0x0000 R/W

PWMCON is a control register that enables the PWM and

chooses the update rate.

Table 67. PWMCON MMR Bit Descriptions

Bit

Name

Description

7:5
4

PWM_SYNCSEL

PWM_EXTSYNC

PWMDBL

PWM_SYNC_EN

PWMEN

Reserved.

External sync select. Set to use external
sync. Cleared to use internal sync.

External sync select. Set to select
external synchronous sync signal.
Cleared for asynchronous sync signal.
Double update mode. Setto 1 by user
to enable double update mode.
Cleared to 0 by the user to enable
single update mode.

PWM synchronization enable. Set by
user to enable synchronization. Cleared
by user to disable synchronization.
PWM enable bit. Set to 1 by user to
enable the PWM. Cleared to 0 by user
to disable the PWM. Also cleared
automatically with PWMTRIP

(PWMSTA MMR).
Table 68. PWMSTA Register
Name Address Default Value Access
PWMSTA OxFFFFFCO04 0x0000 R/W

PWMSTA reflects the status of the PWM.

Table 69. PWMSTA MMR Bit Descriptions

Bit Name Description

15:10 Reserved.

9 PWMSYNCINT | PWM sync interrupt bit. Writing a 1 to
this bit clears this interrupt.

8 PWMTRIPINT | PWM trip interrupt bit. Writing a 1 to
this bit clears this interrupt.

3 PWMTRIP Raw signal from the PWMre pin.

2:1 Reserved.

0 PWMPHASE PWM phase bit. Set to 1 by the Micro-
Converter when the timer is counting
down (first half). Cleared to 0 by the
MicroConverter when the timer is
counting up (second half).
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Table 148. PLACLK Register

Name Address Default Value Access Table 150. PLAIRQ Register
PLACLK OXFFFFOB40 0x00 R/W Name Address Default Value Access
PLAIRQ OxFFFFOB44 0x00000000 R/W
PLACLK is the clock selection for the flip-flops of Block 0 and
Block 1. Note that the maximum frequency when using the PLAIRQ enables IRQO and/or IRQ1 and selects the source
GPIO pins as the clock input for the PLA blocks is 44 MHz. of the IRQ.
Table 149. PLACLK MMR Bit Descriptions Table 151. PLAIRQ MMR Bit Descriptions
Bit Value Description Bit Value | Description
7 Reserved. 15:13 Reserved.
64 Block 1 clock source selection. 12 PLA IRQ1 enable bit. Set by user to enable
001 GPIO clock on P0.0. 118 PLA IRQ1 source.
8:? E(P:'L?(C'OC" onPO.7. 0000 | PLA Element 0.
100 OCLK (32.768 kHz) external crystal only. ???1 Et:: E::x:: 15
101 Timer1 overflow. 75 Reserved,
Other Reserved. 4 PLA IRQO enable bit. Set by user to enable
3 Reserved. IRQO output from PLA. Cleared by user to
2:0 Block 0 clock source selection. disable IRQO output from PLA.
000 GPIO clock on P0.5. 3:0 PLA IRQO source.
001 GPIO clock on P0.0. 0000 PLA Element 0.
010 GPIO clock on P0.7. 0001 PLA Element 1.
011 HCLK. 111 PLA Element 15.
100 OCLK (32.768 kHz) external crystal only.
101 Timer1 overflow.
Other Reserved.
Table 152. Feedback Configuration
Bit Value PLAELMO PLAELM1 to PLAELM7 PLAELMS PLAELM9 to PLAELM15
10:9 00 Element 15 Element 0 Element 7 Element 8
01 Element 2 Element 2 Element 10 Element 10
10 Element 4 Element 4 Element 12 Element 12
1 Element 6 Element 6 Element 14 Element 14
8:7 00 Element 1 Element 1 Element 9 Element 9
01 Element 3 Element 3 Element 11 Element 11
10 Element 5 Element 5 Element 13 Element 13
1 Element 7 Element 7 Element 15 Element 15
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In normal mode, an IRQ is generated each time the value of the The Timer0 interface consists of four MMRs: TOLD, TOVAL,
counter reaches zero when counting down. It is also generated TOCON, and TOCLRI.

each time the counter value reaches full scale when counting Table 172. TOLD Register

up. An IRQ can be cleared by writing any value to clear the Name Address Default Value Access
register of that particular timer (TxCLRI). ToLD OxFFFF0300 0x0000 R/W

When using an asynchronous clock-to-clock timer, the

. . . . TOLD is a 16-bit load register.
interrupt in the timer block may take more time to clear

than the time it takes for the code in the interrupt routine to Table 173. TOVAL Register

execute. Ensure that the interrupt signal is cleared before Name Address Default Value Access
leaving the interrupt service routine. This can be done by TOVAL OxFFFF0304 OXFFFF R
checking the IRQSTA MMR. TOVAL is a 16-bit read-only register representing the current
Hour:Minute:Second:1/128 Format state of the counter.

To use the timer in hour:minute:second:hundredths format, Table 174. TOCON Register

select the 32,768 kHz clock and prescaler of 256. The hun- Name Address Default Value Access
dredths field does not represent milliseconds but 1/128 of TOCON OxFFFF0308 0x0000 R/W

a second (256/32,768). The bits representing the hour,

. . ) TOCON is the configuration MMR described in Table 175.
minute, and second are not consecutive in the register.

This arrangement applies to TxLD and TxVAL when using Table 175. TOCON MMR Bit Descriptions
the hour:minute:second:hundredths format as set in Bit Value | Description
TxCON[5:4]. See Table 171 for additional details. 15:8 Reserved.
7 Timer0 enable bit. Set by user to enable Timer0.
Table 171. Hour:Minnute:Second:Hundredths Format Cleared by user to disable Timer0 by default.
Bit Value Description 6 Timer0 mode. Set by user to operate in
31:24 0to23or0to 255 Hours periodic mode. Cleared by user to operate
23:22 0 Reserved in free-running mode. Default mode.
21116 | 0t059 Minutes >4 Reserved.
15:14 0 Reserved 32 Prescale.
13.8 01059 Seconds 00 Core Clock/1. Default value.
7 0 Reserved 01 Core Clock/16.
6:0 0to 127 1/128 second 10 | CoreClock/256.
) . 1 Undefined. Equivalent to 00.
Timer0 (RTOS Timer) 10 Reserved.
TimerO is a general-purpose, 16-bit timer (count down) with a
programmable prescaler (see Figure 77). The prescaler source is Table 176. TOCLRI Register
the core clock frequency (HCLK) and can be scaled by factors Name Address Default Value Access
of 1, 16, or 256. TOCLRI OxFFFF030C OxFF W
Timer0 can be used to start ADC conversions as shown in the TOCLRI is an 8-bit register. Writing any value to this register
block diagram in Figure 77. clears the interrupt.
PRESCALER 16-BIT

HCLK —»= »| DOWN TIMERO IRQ
/1, 16 OR 256 COUNTER I :
ADC CONVERSION

TIMERO
VALUE

Figure 77. Timer0 Block Diagram

04955-034
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Figure 85. External Memory Write Cycle with Address and Write Hold Cycles
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MSx \
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1 ADDRESS WAIT STATE
(BIT 14 TO BIT 12)

1 WRITE STROBE WAIT STATE
(BIT7 TO BIT 4)

Figure 86. External Memory Write Cycle with Wait States
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ORDERING GUIDE

ADC DAC FLASH/ Down- | Temperature Package Package | Ordering
Model' 2 Channels® | Channels | RAM GPIO | loader | Range Description Option Quantity
ADuC7019BCPZ62I 5 3 62kB/8kB | 14 12C —40°Cto +125°C | 40-Lead LFCSP_WQ CP-40-9
ADuC7019BCPZ62I-RL 5 3 62kB/8kB | 14 12C —40°Cto +125°C | 40-Lead LFCSP_WQ CP-40-9 | 2,500
ADuC7019BCPZ62IRL7 5 3 62kB/8kB | 14 12C —40°Cto +125°C | 40-Lead LFCSP_WQ CP-40-9 750
ADuC7020BCPZ62 5 4 62kB/8kB | 14 UART —40°C to +125°C 40-Lead LFCSP_WQ CP-40-9
ADuC7020BCPZ62-RL7 5 4 62kB/8kB | 14 UART —40°C to +125°C 40-Lead LFCSP_WQ CP-40-9 750
ADuC7020BCPZ62I 5 4 62kB/8kB | 14 12C —40°C to +125°C 40-Lead LFCSP_WQ CP-40-9
ADuC7020BCPZ62I-RL 5 4 62kB/8kB | 14 12C —40°C to +125°C 40-Lead LFCSP_WQ CP-40-9 2,500
ADuC7020BCPZ62IRL7 5 4 62kB/8kB | 14 12C —40°C to +125°C 40-Lead LFCSP_WQ CP-40-9 750
ADuC7021BCPZ62 8 2 62kB/8kB | 13 UART —40°Cto +125°C 40-Lead LFCSP_WQ CP-40-9
ADuC7021BCPZ62-RL 8 2 62kB/8kB | 13 UART —40°C to +125°C 40-Lead LFCSP_WQ CP-40-9 2,500
ADuC7021BCPZ62-RL7 8 2 62kB/8kB | 13 UART —40°C to +125°C 40-Lead LFCSP_WQ CP-40-9 750
ADuC7021BCPZ62| 8 2 62kB/8kB | 13 12C —40°C to +125°C 40-Lead LFCSP_WQ CP-40-9
ADuC7021BCPZ62I-RL 8 2 62kB/8kB | 13 12C —40°C to +125°C 40-Lead LFCSP_WQ CP-40-9 2,500
ADuC7021BCPZ32 8 2 32kB/4kB | 13 UART —40°C to +125°C 40-Lead LFCSP_WQ CP-40-9
ADuC7021BCPZ32-RL7 8 2 32kB/4kB | 13 UART —40°C to +125°C 40-Lead LFCSP_WQ CP-40-9 750
ADuC7022BCPZ62 10 62kB/8kB | 13 UART —40°Cto +125°C | 40-Lead LFCSP_WQ CP-40-9
ADuC7022BCPZ62-RL7 | 10 62kB/8kB | 13 UART —40°Cto +125°C | 40-Lead LFCSP_WQ CP-40-9 750
ADuC7022BCPZ32 10 32kB/4kB | 13 UART —40°Cto +125°C | 40-Lead LFCSP_WQ CP-40-9
ADuC7022BCPZ32-RL 10 32kB/4kB | 13 UART —40°Cto +125°C | 40-Lead LFCSP_WQ CP-40-9 | 2,500
ADuC7024BCPZ62 10 2 62 kB/8kB | 30 UART —40°Cto +125°C | 64-Lead LFCSP_VQ CP-64-1
ADuC7024BCPZ62-RL7 | 10 2 62 kB/8kB | 30 UART —40°Cto +125°C | 64-Lead LFCSP_VQ CP-64-1 750
ADuC7024BCPZ62I 10 2 62 kB/8kB | 30 12C —40°Cto +125°C | 64-Lead LFCSP_VQ CP-64-1
ADuC7024BCPZ62I-RL 10 2 62 kB/8kB | 30 12C —40°Cto +125°C | 64-Lead LFCSP_VQ CP-64-1 2,500
ADuC7024BSTZ62 10 2 62 kB/8kB | 30 UART —40°Cto +125°C | 64-Lead LQFP ST-64-2
ADuC7024BSTZ62-RL 10 2 62 kB/8kB | 30 UART —40°C to +125°C 64-Lead LQFP ST-64-2 1,000
ADuC7025BCPZ62 12 62 kB/8kB | 30 UART —40°C to +125°C 64-Lead LFCSP_VQ CP-64-1
ADuC7025BCPZ62-RL 12 62 kB/8kB | 30 UART —40°Cto +125°C 64-Lead LFCSP_VQ CP-64-1 2,500
ADuC7025BCPZ32 12 32kB/4kB | 30 UART —40°Cto +125°C 64-Lead LFCSP_VQ CP-64-1
ADuC7025BCPZ32-RL 12 32kB/4kB | 30 UART —40°Cto +125°C 64-Lead LFCSP_VQ CP-64-1 2,500
ADuC7025BSTZ62 12 62 kB/8kB | 30 UART —40°C to +125°C 64-Lead LQFP ST-64-2
ADuC7025BSTZ62-RL 12 62 kB/8kB | 30 UART —40°C to +125°C 64-Lead LQFP ST-64-2 1,000
ADuC7026BSTZ62 12 4 62 kB/8kB | 40 UART —40°C to +125°C 80-Lead LQFP ST-80-1
ADuC7026BSTZ62-RL 12 4 62 kB/8kB | 40 UART —40°C to +125°C 80-Lead LQFP ST-80-1 1,000
ADuC7026BSTZ62I 12 4 62 kB/8kB | 40 12C —40°C to +125°C 80-Lead LQFP ST-80-1
ADuC7026BSTZ62I-RL 12 4 62 kB/8kB | 40 12C —40°Cto +125°C | 80-Lead LQFP ST-80-1 1,000
ADuC7027BSTZ62 16 62 kB/8kB | 40 UART —40°Cto +125°C | 80-Lead LQFP ST-80-1
ADuC7027BSTZ62-RL 16 62 kB/8kB | 40 UART —40°Cto +125°C | 80-Lead LQFP ST-80-1 1,000
ADuC7027BSTZ62I 16 62 kB/8kB | 40 12C —40°Cto +125°C | 80-Lead LQFP ST-80-1
ADuC7027BSTZ62I-RL 16 62 kB/8kB | 40 12C —40°Cto +125°C | 80-Lead LQFP ST-80-1 1,000
ADuC7028BBCZ62 8 4 62 kB/8kB | 30 UART —40°Cto +125°C | 64-Ball CSP_BGA BC-64-4
ADuC7028BBCZ62-RL 8 4 62 kB/8kB | 30 UART —40°Cto +125°C | 64-Ball CSP_BGA BC-64-4 | 2,500
ADuC7029BBCZ62 7 4 62 kB/8kB | 22 UART —40°Cto +125°C | 49-Ball CSP_BGA BC-49-1
ADuC7029BBCZ62-RL 7 4 62 kB/8kB | 22 UART —40°Cto +125°C | 49-Ball CSP_BGA BC-49-1 4,000
ADuC7029BBCZ62I 7 4 62 kB/8kB | 22 12C —40°Cto +125°C | 49-Ball CSP_BGA BC-49-1
ADuC7029BBCZ62I-RL 7 4 62 kB/8kB | 22 12C —40°Cto +125°C | 49-Ball CSP_BGA BC-49-1 4,000
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