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

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

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

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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Pin Diagrams Cont.’d  
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All devices are available in all package types, listed in Section 21.0, with the following exceptions:

• ROM devices are not available in Windowed CERDIP Packages
• TQFP is not available for the PIC17C42.
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FIGURE 4-5: OSCILLATOR START-UP TIME   

FIGURE 4-6: USING ON-CHIP POR   

FIGURE 4-7: BROWN-OUT PROTECTION 
CIRCUIT 1    
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This figure shows in greater detail the timings involved
with the oscillator start-up timer. In this example the
low frequency crystal start-up time is larger than
power-up time (TPWRT).
Tosc1 = time for the crystal oscillator to react to an
oscillation level detectable by the Oscillator Start-up
Timer (ost).
TOST = 1024TOSC.

VDD

MCLR

PIC17CXX

VDD

This circuit will activate reset when VDD goes below 
(Vz + 0.7V) where Vz = Zener voltage.
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FIGURE 4-8: PIC17C42 EXTERNAL 
POWER-ON RESET CIRCUIT 
(FOR SLOW V

 

DD

 

 
POWER-UP)   

FIGURE 4-9: BROWN-OUT PROTECTION 
CIRCUIT 2      

Note 1: An external Power-on Reset circuit is 
required only if VDD power-up time is too 
slow. The diode D helps discharge the 
capacitor quickly when VDD powers 
down.

2: R < 40 kΩ is recommended to ensure 
that the voltage drop across R does not 
exceed 0.2V (max. leakage current spec. 
on the MCLR/VPP pin is 5 µA). A larger 
voltage drop will degrade VIH level on the 
MCLR/VPP pin.

3: R1 = 100Ω to 1 kΩ will limit any current 
flowing into MCLR from external capaci-
tor C in the event of MCLR/VPP pin 
breakdown due to Electrostatic Dis-
charge (ESD) or (Electrical Overstress) 
EOS.
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This brown-out circuit is less expensive, albeit less
accurate. Transistor Q1 turns off when VDD is below a
certain level such that:

VDD •
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R1 + R2
= 0.7V
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5.5 RA0/INT Interrupt

 

The external interrupt on the RA0/INT pin is edge trig-
gered. Either the rising edge, if INTEDG bit
(T0STA<7>) is set, or the falling edge, if INTEDG bit is
clear. When a valid edge appears on the RA0/INT pin,
the INTF bit (INTSTA<4>) is set. This interrupt can be
disabled by clearing the INTE control bit (INTSTA<0>).
The INT interrupt can wake the processor from SLEEP.
See Section 14.4 for details on SLEEP operation.

 

5.6 TMR0 Interrupt

 

An overflow (FFFFh 

 

→

 

 0000h) in TMR0 will set the
T0IF (INTSTA<5>) bit. The interrupt can be enabled/
disabled by setting/clearing the T0IE control bit
(INTSTA<1>). For operation of the Timer0 module, see
Section 11.0. 

 

5.7 T0CKI Interrupt

 

The external interrupt on the RA1/T0CKI pin is edge
triggered. Either the rising edge, if the T0SE bit
(T0STA<6>) is set, or the falling edge, if the T0SE bit is
clear. When a valid edge appears on the RA1/T0CKI
pin, the T0CKIF bit (INTSTA<6>) is set. This interrupt
can be disabled by clearing the T0CKIE control bit
(INTSTA<2>). The T0CKI interrupt can wake up the
processor from SLEEP. See Section 14.4 for details on
SLEEP operation.

 

5.8 Peripheral Interrupt

 

The peripheral interrupt flag indicates that at least one
of the peripheral interrupts occurred (PEIF is set). The
PEIF bit is a read only bit, and is a bit wise OR of all the
flag bits in the PIR register AND’ed with the corre-
sponding enable bits in the PIE register. Some of the
peripheral interrupts can wake the processor from
SLEEP. See Section 14.4 for details on SLEEP opera-
tion.

 

FIGURE 5-5: INT PIN / T0CKI PIN INTERRUPT TIMING     
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6.0 MEMORY ORGANIZATION

 

There are two memory blocks in the PIC17C4X; pro-
gram memory and data memory. Each block has its
own bus, so that access to each block can occur during
the same oscillator cycle.

The data memory can further be broken down into Gen-
eral Purpose RAM and the Special Function Registers
(SFRs). The operation of the SFRs that control the
“core” are described here. The SFRs used to control
the peripheral modules are described in the section dis-
cussing each individual peripheral module.

 

6.1 Program Memory Organization

 

PIC17C4X devices have a 16-bit program counter
capable of addressing a 64K  x 16 program memory
space. The reset vector is at 0000h and the interrupt
vectors are at 0008h, 0010h, 0018h, and 0020h
(Figure 6-1).

6.1.1 PROGRAM MEMORY OPERATION

The PIC17C4X can operate in one of four possible pro-
gram memory configurations. The configuration is
selected by two configuration bits. The possible modes
are:

• Microprocessor
• Microcontroller
• Extended Microcontroller
• Protected Microcontroller

The microcontroller and protected microcontroller
modes only allow internal execution. Any access
beyond the program memory reads unknown data.
The protected microcontroller mode also enables the
code protection feature.

The extended microcontroller mode accesses both the
internal program memory as well as external program
memory. Execution automatically switches between
internal and external memory. The 16-bits of address
allow a program memory range of 64K-words.

The microprocessor mode only accesses the external
program memory. The on-chip program memory is
ignored. The 16-bits of address allow a program mem-
ory range of 64K-words. Microprocessor mode is the
default mode of an unprogrammed device.

The different modes allow different access to the con-
figuration bits, test memory, and boot ROM. Table 6-1
lists which modes can access which areas in memory.
Test Memory and Boot Memory are not required for
normal operation of the device. Care should be taken to
ensure that no unintended branches occur to these
areas.

 

FIGURE 6-1: PROGRAM MEMORY MAP 
AND STACK       
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FIGURE 6-5: PIC17C42 REGISTER FILE 
MAP  
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Note 1: SFR file locations 10h - 17h are banked. All 

other SFRs ignore the Bank Select Register 
(BSR) bits.

 

FIGURE 6-6: PIC17CR42/42A/43/R43/44 
REGISTER FILE MAP             
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Note 1: SFR file locations 10h - 17h are banked. All 
other SFRs ignore the Bank Select Register 
(BSR) bits.

2: General Purpose Registers (GPR) locations 
20h - FFh and 120h - 1FFh are banked. All 
other GPRs ignore the Bank Select Register 
(BSR) bits.
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Example 8-3 shows the sequence to do a 16 x 16
unsigned multiply. Equation 8-1 shows the algorithm
that is used. The 32-bit result is stored in 4 registers
RES3:RES0.

 

EQUATION 8-1: 16 x 16 UNSIGNED 
MULTIPLICATION 
ALGORITHM

 

RES3:RES0 = ARG1H:ARG1L * ARG2H:ARG2L

= (ARG1H * ARG2H * 2

 

16

 

) +

(ARG1H * ARG2L * 2

 

8

 

) +

(ARG1L * ARG2H * 2

 

8

 

) +

(ARG1L * ARG2L)

 

EXAMPLE 8-3: 16 x 16 MULTIPLY ROUTINE

 

   MOVFP    ARG1L, WREG
   MULWF    ARG2L       ; ARG1L * ARG2L ->
                        ;   PRODH:PRODL
   MOVPF    PRODH, RES1 ;
   MOVPF    PRODL, RES0 ;
;
   MOVFP    ARG1H, WREG
   MULWF    ARG2H       ; ARG1H * ARG2H ->
                        ;   PRODH:PRODL
   MOVPF    PRODH, RES3 ;
   MOVPF    PRODL, RES2 ;
;
   MOVFP    ARG1L, WREG
   MULWF    ARG2H       ; ARG1L * ARG2H ->
                        ;   PRODH:PRODL
   MOVFP    PRODL, WREG ;
   ADDWF    RES1, F     ; Add cross
   MOVFP    PRODH, WREG ;    products
   ADDWFC   RES2, F     ;
   CLRF     WREG, F     ;
   ADDWFC   RES3, F     ;
;
   MOVFP    ARG1H, WREG ;
   MULWF    ARG2L       ; ARG1H * ARG2L ->
                        ;   PRODH:PRODL

   MOVFP    PRODL, WREG ;
   ADDWF    RES1, F     ; Add cross
   MOVFP    PRODH, WREG ;    products
   ADDWFC   RES2, F     ;
   CLRF     WREG, F     ;
   ADDWFC   RES3, F     ;
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FIGURE 12-10: TMR1, TMR2, AND TMR3 OPERATION IN TIMER MODE   

TABLE 12-6: SUMMARY OF TMR1, TMR2, AND TMR3 REGISTERS  

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Value on 
Power-on 

Reset

Value on all 
other resets 

(Note1)

16h, Bank 3 TCON1 CA2ED1 CA2ED0 CA1ED1 CA1ED0 T16 TMR3CS TMR2CS TMR1CS 0000 0000 0000 0000

17h, Bank 3 TCON2 CA2OVF CA1OVF PWM2ON PWM1ON CA1/PR3 TMR3ON TMR2ON TMR1ON 0000 0000 0000 0000

10h, Bank 2 TMR1 Timer1 register xxxx xxxx uuuu uuuu

11h, Bank 2 TMR2 Timer2 register xxxx xxxx uuuu uuuu

12h, Bank 2 TMR3L TMR3 register; low byte xxxx xxxx uuuu uuuu

13h, Bank 2 TMR3H TMR3 register; high byte xxxx xxxx uuuu uuuu

16h, Bank 1 PIR RBIF TMR3IF TMR2IF TMR1IF CA2IF CA1IF TXIF RCIF 0000 0010 0000 0010

17h, Bank 1 PIE RBIE TMR3IE TMR2IE TMR1IE CA2IE CA1IE TXIE RCIE 0000 0000 0000 0000

07h, Unbanked INTSTA PEIF T0CKIF T0IF INTF PEIE T0CKIE T0IE INTE 0000 0000 0000 0000

06h, Unbanked CPUSTA — — STKAV GLINTD TO PD — — --11 11-- --11 qq--

14h, Bank 2 PR1 Timer1 period register xxxx xxxx uuuu uuuu

15h, Bank 2 PR2 Timer2 period register xxxx xxxx uuuu uuuu

16h, Bank 2 PR3L/CA1L Timer3 period/capture1 register; low byte xxxx xxxx uuuu uuuu

17h, Bank 2 PR3H/CA1H Timer3 period/capture1 register; high byte xxxx xxxx uuuu uuuu

10h, Bank 3 PW1DCL DC1 DC0 — — — — — — xx-- ---- uu-- ----

11h, Bank 3 PW2DCL DC1 DC0 TM2PW2 — — — — — xx0- ---- uu0- ----

12h, Bank 3 PW1DCH DC9 DC8 DC7 DC6 DC5 DC4 DC3 DC2 xxxx xxxx uuuu uuuu

13h, Bank 3 PW2DCH DC9 DC8 DC7 DC6 DC5 DC4 DC3 DC2 xxxx xxxx uuuu uuuu

14h, Bank 3 CA2L Capture2 low byte xxxx xxxx uuuu uuuu

15h, Bank 3 CA2H Capture2 high byte xxxx xxxx uuuu uuuu

Legend: x = unknown, u = unchanged, - = unimplemented read as '0', q - value depends on condition, 
shaded cells are not used by TMR1, TMR2 or TMR3.

Note 1: Other (non power-up) resets include: external reset through MCLR and WDT Timer Reset.

Q1Q2 Q3 Q4 Q1Q2 Q3 Q4 Q1Q2 Q3 Q4 Q1Q2 Q3 Q4 Q1Q2 Q3 Q4 Q1Q2 Q3 Q4 Q1Q2 Q3 Q4 Q1Q2 Q3 Q4 Q1Q2 Q3 Q4 Q1Q2 Q3 Q4 Q1Q2 Q3 Q4
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ALE

Instruction
fetched

TMR1

PR1

TMR1ON

WR_TMR1

WR_TCON2

TMR1IF

RD_TMR1

TMR1
reads 03h

TMR1
reads 04h

MOVWF
TMR1

Write TMR1

MOVF
TMR1, W

Read TMR1

MOVF
TMR1, W

Read TMR1

BSF
TCON2, 0
Stop TMR1

BCF
TCON2, 0

Start TMR1

MOVLB 3 NOP NOP NOP NOP NOP

04h 05h 03h 04h 05h 06h 07h 08h 00h
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15.2 Q Cycle Activity

 

Each instruction cycle (Tcy) is comprised of four Q
cycles (Q1-Q4). The Q cycles provide the timing/desig-
nation for the Decode, Read, Execute, Write etc., of
each instruction cycle. The following diagram shows
the relationship of the Q cycles to the instruction cycle.

The 4 Q cycles that make up an instruction cycle (Tcy)
can be generalized as:

Q1: Instruction Decode Cycle or forced NOP

Q2: Instruction Read Cycle or NOP

Q3: Instruction Execute

Q4: Instruction Write Cycle or NOP

Each instruction will show the detailed Q cycle opera-
tion for the instruction.

 

FIGURE 15-2: Q CYCLE ACTIVITY    

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

Tcy1 Tcy2 Tcy3

Tosc
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TABLWT t,i,f Table Write 2 1010 11ti ffff ffff None 5

TLRD t,f Table Latch Read 1 1010 00tx ffff ffff None

TLWT t,f Table Latch Write 1 1010 01tx ffff ffff None

TSTFSZ f Test f, skip if 0 1 (2) 0011 0011 ffff ffff None 6,8

XORWF f,d Exclusive OR WREG with f 1 0000 110d ffff ffff Z

BIT-ORIENTED FILE REGISTER OPERATIONS

BCF f,b Bit Clear f 1 1000 1bbb ffff ffff None

BSF f,b Bit Set f 1 1000 0bbb ffff ffff None

BTFSC f,b Bit test, skip if clear 1 (2) 1001 1bbb ffff ffff None 6,8

BTFSS f,b Bit test, skip if set 1 (2) 1001 0bbb ffff ffff None 6,8

BTG f,b Bit Toggle f 1 0011 1bbb ffff ffff None

LITERAL AND CONTROL OPERATIONS

ADDLW k ADD literal to WREG 1 1011 0001 kkkk kkkk OV,C,DC,Z

ANDLW k AND literal with WREG 1 1011 0101 kkkk kkkk Z

CALL k Subroutine Call 2 111k kkkk kkkk kkkk None 7

CLRWDT — Clear Watchdog Timer 1 0000 0000 0000 0100 TO,PD

GOTO k Unconditional Branch 2 110k kkkk kkkk kkkk None 7

IORLW k Inclusive OR literal with WREG 1 1011 0011 kkkk kkkk Z

LCALL k Long Call 2 1011 0111 kkkk kkkk None 4,7

MOVLB k Move literal to low nibble in BSR 1 1011 1000 uuuu kkkk None

MOVLR k Move literal to high nibble in BSR 1 1011 101x kkkk uuuu None 9

MOVLW k Move literal to WREG 1 1011 0000 kkkk kkkk None

MULLW k Multiply literal with WREG 1 1011 1100 kkkk kkkk None 9

RETFIE — Return from interrupt (and enable interrupts) 2 0000 0000 0000 0101 GLINTD 7

RETLW k Return literal to WREG 2 1011 0110 kkkk kkkk None 7

RETURN — Return from subroutine 2 0000 0000 0000 0010 None 7

SLEEP — Enter SLEEP Mode 1 0000 0000 0000 0011 TO, PD

SUBLW k Subtract WREG from literal 1 1011 0010 kkkk kkkk OV,C,DC,Z

XORLW k Exclusive OR literal with WREG 1 1011 0100 kkkk kkkk Z

TABLE 15-2:  PIC17CXX INSTRUCTION SET  (Cont.’d)

Mnemonic,
Operands

Description Cycles 16-bit Opcode Status
Affected

Notes

MSb LSb

Legend: Refer to Table 15-1 for opcode field descriptions.
Note 1: 2’s Complement method.

2: Unsigned arithmetic.
3: If s = '1', only the file is affected: If s = '0', both the WREG register and the file are affected; If only the Working 

register (WREG) is required to be affected, then f = WREG must be specified.
4: During an LCALL, the contents of PCLATH are loaded into the MSB of the PC and kkkk kkkk is loaded into 

the LSB of the PC (PCL)
5: Multiple cycle instruction for EPROM programming when table pointer selects internal EPROM. The instruc-

tion is terminated by an interrupt event. When writing to external program memory, it is a two-cycle instruc-
tion.

6: Two-cycle instruction when condition is true, else single cycle instruction.
7: Two-cycle instruction except for TABLRD to PCL (program counter low byte) in which case it takes 3 cycles.
8: A “skip” means that instruction fetched during execution of current instruction is not executed, instead an 

NOP is executed.
9: These instructions are not available on the PIC17C42.
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BSF Bit Set f

Syntax: [ label ]  BSF    f,b

Operands: 0 ≤ f ≤ 255
0 ≤ b ≤ 7

Operation: 1 → (f<b>)

Status Affected: None

Encoding: 1000 0bbb ffff ffff

Description: Bit 'b' in register 'f' is set.

Words: 1

Cycles: 1

Q Cycle Activity:
Q1 Q2 Q3 Q4

Decode Read
register 'f'

Execute Write
register 'f'

Example: BSF FLAG_REG, 7

Before Instruction
FLAG_REG= 0x0A

After Instruction
FLAG_REG= 0x8A

          
BTFSC Bit Test, skip if Clear

Syntax: [ label ]  BTFSC   f,b

Operands: 0 ≤ f ≤ 255
0 ≤ b ≤ 7

Operation: skip if (f<b>) = 0

Status Affected: None

Encoding: 1001 1bbb ffff ffff

Description: If bit  'b' in register ’f' is 0 then the next 
instruction is skipped.

If bit 'b' is 0 then the next instruction 
fetched during the current instruction exe-
cution is discarded, and a NOP is exe-
cuted instead, making this a two-cycle 
instruction.

Words: 1

Cycles: 1(2)

Q Cycle Activity:
Q1 Q2 Q3 Q4

Decode Read
register 'f'

Execute NOP

If skip:
Q1 Q2 Q3 Q4

Forced NOP NOP Execute NOP

Example: HERE
FALSE
TRUE

BTFSC
:
:

FLAG,1

Before Instruction
PC = address (HERE)

After Instruction
If FLAG<1> = 0;

PC = address (TRUE)
If FLAG<1> = 1;

PC = address (FALSE)
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CPFSEQ
Compare f with WREG, 
skip if f = WREG

Syntax: [ label ]   CPFSEQ    f

Operands: 0 ≤ f ≤ 255

Operation: (f) – (WREG), 
skip if (f) = (WREG) 
(unsigned comparison)

Status Affected: None

Encoding: 0011 0001 ffff ffff

Description: Compares the contents of data memory 
location 'f' to the contents of WREG by 
performing an unsigned subtraction.

If 'f' = WREG then the fetched instruc-
tion is discarded and an NOP is exe-
cuted instead making this a two-cycle 
instruction.

Words: 1

Cycles: 1 (2)

Q Cycle Activity:
Q1 Q2 Q3 Q4

Decode Read
register 'f'

Execute NOP

If skip:
Q1 Q2 Q3 Q4

Forced NOP NOP Execute NOP

Example: HERE    CPFSEQ REG
NEQUAL  :
EQUAL   :

Before Instruction
PC Address = HERE
WREG = ?
REG = ?

After Instruction
If REG = WREG;

PC = Address (EQUAL)
If REG ≠ WREG;

PC = Address (NEQUAL)

              

CPFSGT
Compare f with WREG, 
skip if f > WREG

Syntax: [ label ]   CPFSGT    f

Operands: 0 ≤ f ≤ 255

Operation: (f) − (WREG),
skip if (f) > (WREG) 
(unsigned comparison)

Status Affected: None

Encoding: 0011 0010 ffff ffff

Description: Compares the contents of data memory 
location 'f' to the contents of the WREG 
by performing an unsigned subtraction.

If the contents of 'f' > the contents of 
WREG then the fetched instruction is 
discarded and an NOP is executed 
instead making this a two-cycle instruc-
tion.

Words: 1

Cycles: 1 (2)

Q Cycle Activity:
Q1 Q2 Q3 Q4

Decode Read
register 'f'

Execute NOP

If skip:
Q1 Q2 Q3 Q4

Forced NOP NOP Execute NOP

Example: HERE      CPFSGT REG
NGREATER  :
GREATER   :

Before Instruction
PC = Address (HERE)
WREG = ?

After Instruction
If REG > WREG;

PC = Address (GREATER)
If REG ≤ WREG;

PC  = Address (NGREATER)
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CPFSLT
Compare f with WREG, 
skip if f < WREG

Syntax: [ label ]   CPFSLT    f

Operands: 0 ≤ f ≤ 255

Operation: (f) – (WREG),
skip if (f) < (WREG) 
(unsigned comparison)

Status Affected: None

Encoding: 0011 0000 ffff ffff

Description: Compares the contents of data memory 
location 'f' to the contents of WREG by 
performing an unsigned subtraction.

If the contents of 'f' < the contents of 
WREG, then the fetched instruction is 
discarded and an NOP is executed 
instead making this a two-cycle instruc-
tion.

Words: 1

Cycles: 1 (2)

Q Cycle Activity:
Q1 Q2 Q3 Q4

Decode Read
register 'f'

Execute NOP

If skip:
Q1 Q2 Q3 Q4

Forced NOP NOP Execute NOP

Example: HERE    CPFSLT REG
NLESS   :
LESS    :

Before Instruction
PC = Address (HERE)
W = ?

After Instruction
If REG < WREG;
PC  = Address (LESS)
If REG ≥ WREG;
PC = Address (NLESS)

         

DAW Decimal Adjust WREG Register

Syntax: [label]   DAW    f,s

Operands: 0 ≤ f ≤ 255
s ∈  [0,1]

Operation: If [WREG<3:0> >9] .OR. [DC = 1] then
WREG<3:0> + 6 → f<3:0>, s<3:0>;

else 
WREG<3:0> → f<3:0>, s<3:0>;

If [WREG<7:4> >9] .OR. [C = 1] then
WREG<7:4> + 6 → f<7:4>, s<7:4>

else 
WREG<7:4> → f<7:4>, s<7:4>

Status Affected: C

Encoding: 0010 111s ffff ffff

Description: DAW adjusts the eight bit value in 
WREG resulting from the earlier addi-
tion of two variables (each in packed 
BCD format) and produces a correct 
packed BCD result.
s = 0: Result is placed in Data 

memory location 'f' and
 WREG.

s = 1: Result is placed in Data 
memory location 'f'.

Words: 1

Cycles: 1 

Q Cycle Activity:
Q1 Q2 Q3 Q4

Decode Read
register 'f'

Execute Write
register 'f' 
and other 
specified 
register

Example1: DAW   REG1, 0

Before Instruction
WREG = 0xA5
REG1 = ??
C = 0
DC = 0

After Instruction
WREG = 0x05
REG1 = 0x05
C = 1
DC = 0

Example 2:

Before Instruction
WREG = 0xCE
REG1 = ??
C = 0
DC = 0

After Instruction
WREG = 0x24
REG1 = 0x24
C = 1
DC = 0



PIC17C4X

DS30412C-page 122   1996 Microchip Technology Inc.

               
DCFSNZ Decrement f, skip if not 0

Syntax: [label]   DCFSNZ   f,d

Operands: 0 ≤ f ≤ 255
d ∈  [0,1]

Operation: (f) – 1 → (dest); 
skip if not 0

Status Affected: None

Encoding: 0010 011d ffff ffff

Description: The contents of register 'f' are decre-
mented. If 'd' is 0 the result is placed in 
WREG. If 'd' is 1 the result is placed 
back in register 'f'.

If the result is not 0, the next instruction, 
which is already fetched, is discarded, 
and an NOP is executed instead mak-
ing it a two-cycle instruction.

Words: 1

Cycles: 1(2)

Q Cycle Activity:
Q1 Q2 Q3 Q4

Decode Read
register 'f'

Execute Write to 
destination

If skip:
Q1 Q2 Q3 Q4

Forced NOP NOP Execute NOP

Example: HERE    DCFSNZ  TEMP, 1
ZERO    : 
NZERO   : 

Before Instruction
TEMP_VALUE = ?

After Instruction
TEMP_VALUE = TEMP_VALUE - 1,
If TEMP_VALUE = 0;

PC = Address (ZERO)
If TEMP_VALUE ≠ 0;

PC = Address (NZERO)

           
GOTO Unconditional Branch

Syntax: [ label ]    GOTO   k

Operands: 0 ≤ k ≤ 8191

Operation: k → PC<12:0>;
k<12:8> → PCLATH<4:0>,
PC<15:13> → PCLATH<7:5>

Status Affected: None

Encoding: 110k kkkk kkkk kkkk

Description: GOTO allows an unconditional branch 
anywhere within an 8K page boundary.  
The thirteen bit immediate value is 
loaded into PC bits <12:0>.  Then the 
upper eight bits of PC are loaded into 
PCLATH.  GOTO is always a two-cycle 
instruction.

Words: 1

Cycles: 2

Q Cycle Activity:
Q1 Q2 Q3 Q4

Decode Read literal 
'k'<7:0>

Execute NOP

Forced NOP NOP Execute NOP

Example: GOTO THERE

After Instruction
PC = Address (THERE)



PIC17C4X

DS30412C-page 126   1996 Microchip Technology Inc.

           

MOVFP Move f to p

Syntax: [label]    MOVFP   f,p

Operands: 0 ≤ f ≤ 255
0 ≤ p ≤ 31

Operation: (f) → (p)

Status Affected: None

Encoding: 011p pppp ffff ffff

Description: Move data from data memory location 'f' 
to data memory location 'p'.  Location 'f' 
can be anywhere in the 256 word data 
space (00h to FFh) while 'p' can be 00h 
to 1Fh.

Either ’p' or 'f' can be WREG (a useful 
special situation).

MOVFP is particularly useful for transfer-
ring a data memory location to a periph-
eral register (such as the transmit buffer 
or an I/O port). Both 'f' and 'p' can be 
indirectly addressed.

Words: 1

Cycles: 1

Q Cycle Activity:
Q1 Q2 Q3 Q4

Decode Read
register 'f'

Execute Write
register 'p'

Example: MOVFP   REG1, REG2

Before Instruction
REG1 = 0x33,
REG2 = 0x11

After Instruction
REG1 = 0x33,
REG2 = 0x33

        

MOVLB Move Literal to low nibble in BSR

Syntax: [ label ]    MOVLB   k

Operands: 0 ≤ k ≤ 15

Operation: k → (BSR<3:0>)

Status Affected: None

Encoding: 1011 1000 uuuu kkkk

Description: The four bit literal 'k' is loaded in the 
Bank Select Register (BSR). Only the 
low 4-bits of the Bank Select Register 
are affected. The upper half of the BSR 
is unchanged. The assembler will 
encode the “u” fields as '0'.

Words: 1

Cycles: 1

Q Cycle Activity:
Q1 Q2 Q3 Q4

Decode Read
literal 'u:k'

Execute Write literal 
'k' to 

BSR<3:0>

Example: MOVLB   0x5

Before Instruction
BSR register = 0x22

After Instruction
BSR register = 0x25

Note: For the PIC17C42, only the low four bits of
the BSR register are physically imple-
mented. The upper nibble is read as '0'.
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SLEEP Enter SLEEP mode

Syntax: [ label ] SLEEP

Operands: None

Operation: 00h → WDT;
0 → WDT postscaler;
1 → TO;
0 → PD

Status Affected: TO, PD

Encoding: 0000 0000 0000 0011

Description: The power down status bit (PD) is 
cleared. The time-out status bit (TO) is 
set. Watchdog Timer and its prescaler 
are cleared.

The processor is put into SLEEP 
mode with the oscillator stopped.

Words: 1

Cycles: 1

Q Cycle Activity:
Q1 Q2 Q3 Q4

Decode Read
register 
PCLATH

Execute NOP

Example: SLEEP

Before Instruction
TO = ?
PD = ?

After Instruction
TO = 1 †
PD = 0 

†   If WDT causes wake-up, this bit is cleared

      

      

SUBLW Subtract WREG from Literal

Syntax: [ label ] SUBLW   k

Operands: 0 ≤ k ≤ 255

Operation: k – (WREG) → (WREG)

Status Affected: OV, C, DC, Z

Encoding: 1011 0010 kkkk kkkk

Description: WREG is subtracted from the eight bit 
literal 'k'. The result is placed in 
WREG.

Words: 1

Cycles: 1

Q Cycle Activity:
Q1 Q2 Q3 Q4

Decode Read
literal 'k'

Execute Write to 
WREG

Example 1: SUBLW 0x02

Before Instruction
WREG = 1
C = ?

After Instruction
WREG = 1
C = 1      ; result is positive
Z = 0

Example 2:

Before Instruction
WREG = 2
C = ?

After Instruction
WREG = 0
C = 1      ; result is zero
Z = 1

Example 3:

Before Instruction
WREG = 3
C = ?

After Instruction
WREG = FF   ; (2’s complement)
C = 0      ; result is negative
Z = 1
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17.0 PIC17C42 ELECTRICAL CHARACTERISTICS

 

Absolute Maximum Ratings † 

 

Ambient temperature under bias..................................................................................................................-55 to +125˚C

Storage temperature ...............................................................................................................................  -65˚C to +150˚C

Voltage on V

 

DD

 

 with respect to V

 

SS

 

 ................................................................................................................  0 to +7.5V

Voltage on MCLR  with respect to V

 

SS

 

 (Note 2) ..........................................................................................-0.6V to +14V

Voltage on RA2 and RA3 with respect to V

 

SS

 

..............................................................................................-0.6V to +12V

Voltage on all other pins with respect to V

 

SS

 

..................................................................................... -0.6V to V

 

DD

 

 + 0.6V

Total power dissipation (Note 1).................................................................................................................................1.0W

Maximum current out of V

 

SS

 

 pin(s) - Total .............................................................................................................250 mA

Maximum current into V

 

DD

 

 pin(s) - Total ................................................................................................................200 mA

Input clamp current, I

 

IK

 

 (V

 

I

 

 < 0 or V

 

I

 

 > V

 

DD

 

)

 

......................................................................................................................±

 

20 mA

Output clamp current, I

 

OK

 

 (V

 

O

 

 < 0 or V

 

O

 

 > V

 

DD

 

)

 

...............................................................................................................±

 

20 mA

Maximum output current sunk by any I/O pin (except RA2 and RA3)......................................................................35 mA

Maximum output current sunk by RA2 or RA3 pins .................................................................................................60 mA

Maximum output current sourced by any I/O pin .....................................................................................................20 mA

Maximum current sunk by

 

 

 

PORTA and PORTB (combined)..................................................................................150 mA

Maximum current sourced by PORTA and PORTB (combined).............................................................................100 mA

Maximum current sunk by PORTC, PORTD and PORTE (combined)...................................................................150 mA

Maximum current sourced by PORTC, PORTD and PORTE (combined)..............................................................100 mA

 

Note 1:

 

Power dissipation is calculated as follows: Pdis = V

 

DD

 

 x {I

 

DD

 

 - 

 

∑

 

 I

 

OH

 

} + 

 

∑

 

 {(V

 

DD

 

-V

 

OH

 

) x I

 

OH

 

} + 

 

∑

 

(V

 

OL

 

 x I

 

OL

 

)

 

Note 2:

 

Voltage spikes below V

 

SS

 

 at the MCLR pin, inducing currents greater than 80 mA, may cause latch-up.
Thus, a  series resistor of 50-100

 

Ω

 

 should be used when applying a "low" level to the MCLR pin rather than
pulling this pin directly to V

 

SS

 

.   

† NOTICE:  Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device.  This is a stress rating only and functional operation of the device at those or any other conditions above 
those indicated in the operation listings of this specification is not implied.  Exposure to maximum rating conditions for 
extended periods may affect device reliability.
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21.6 Package Marking Information        

44-Lead TQFP

XXXXXXXXXX

AABBCDE

XXXXXXXXXX

XXXXXXXXXX

44-Lead PLCC

XXXXXXXXXX

AABBCDE

XXXXXXXXXX
XXXXXXXXXX

XXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXX

AABBCDE

40-Lead PDIP/CERDIP

XXXXXXXXXXXXXXXXXX

XXXXXXXXXXX
XXXXXXXXXXX

AABBCDE

40 Lead CERDIP Windowed

XXXXXXXXXXX

Example

-25/TQ

9450CAT

PIC17C44

L247

Example

PIC17C42

9445CCN

-16I/L
L013

L006

9441CCA

Example

PIC17C43-25I/P

PIC17C44

9444CCT

Example

L184
/JW

Legend: MM...M Microchip part number information
XX...X Customer specific information*
AA Year code (last 2 digits of calendar year)
BB Week code (week of January 1 is week ‘01’)
C Facility code of the plant at which wafer is manufactured

C = Chandler, Arizona, U.S.A., 
S = Tempe, Arizona, U.S.A.

D Mask revision number
E Assembly code of the plant or country of origin in which

part was assembled
Note: In the event the full Microchip part number cannot be marked on one line,

it will be carried over to the next line thus limiting the number of available
characters for customer specific information.

* Standard OTP marking consists of Microchip part number, year code, week
code, facility code, mask rev#, and assembly code.  For  OTP marking beyond
this, certain price adders apply.  Please check with your Microchip Sales
Office.  For QTP devices, any special marking adders are included in QTP
price.

44-Lead MQFP

XXXXXXXXXX

AABBCDE

XXXXXXXXXX

XXXXXXXXXX

Example

-25/PT

9450CAT

PIC17C44

L247
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E.7 PIC16C9XX Family Of Devices
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