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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

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

Applications of "Embedded -
Microcontrollers"

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

Common Subcategories of "Embedded -
Microcontrollers"

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

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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FIGURE 3-1:  BLOCK DIAGRAM
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3.1 Clocking Scheme/Instruction Cycle

The clock input (OSC1/CLKIN pin) is internally divided
by four to generate four non-overlapping quadrature
clocks namely Q1, Q2, Q3 and Q4. Internally, the
program counter (PC) is incremented every Q1, the
instruction is fetched from the program memory and
latched into the instruction register in Q4. The
instruction is decoded and executed during the
following Q1 through Q4. The clocks and instruction
execution flow is shown in Figure 3-2.

3.2 Instruction Flow/Pipelining

An �Instruction Cycle� consists of four Q cycles (Q1,
Q2, Q3 and Q4). The instruction fetch and execute are
pipelined such that fetch takes one instruction cycle,
while decode and execute takes another instruction
cycle. However, due to the pipelining, each instruction
effectively executes in one cycle. If an instruction
causes the program counter to change (i.e., GOTO) then
two cycles are required to complete the instruction
(Example 3-1).

A fetch cycle begins with the program counter (PC)
incrementing in Q1.

In the execution cycle, the fetched instruction is latched
into the �Instruction Register (IR)� in cycle Q1. This
instruction is then decoded and executed during the
Q2, Q3, and Q4 cycles. Data memory is read during Q2
(operand read) and written during Q4 (destination
write).

FIGURE 3-2: CLOCK/INSTRUCTION CYCLE

EXAMPLE 3-1: INSTRUCTION PIPELINE FLOW

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
OSC1

Q1

Q2
Q3

Q4
PC

OSC2/CLKOUT
(RC mode)

PC PC+1 PC+2

Fetch INST (PC)
Execute INST (PC-1) Fetch INST (PC+1)

Execute INST (PC) Fetch INST (PC+2)
Execute INST (PC+1)

Internal
phase
clock

All instructions are single cycle, except for any program branches. These take two cycles since the fetch instruction is �flushed�
from the pipeline, while the new instruction is being fetched and then executed. 

1. MOVLW 55h Fetch 1 Execute 1

2. MOVWF PORTB Fetch 2 Execute 2

3. CALL  SUB_1 Fetch 3 Execute 3

4. BSF   PORTA, BIT3 Fetch 4 Flush

5. Instruction @ 
address SUB_1

Fetch SUB_1 Execute SUB_1
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4.2.2.6 PCON REGISTER

The PCON register contains flag bits to differentiate
between a Power-on Reset, an external MCLR reset,
WDT reset or a Brown-out  Reset. 

Note: BOD is unknown on Power-on Reset. It
must then be set by the user and checked
on subsequent resets to see if BOD is
cleared, indicating a brown-out has
occurred. The BOD status bit is a "don't
care" and is not necessarily predictable if
the brown-out circuit is disabled (by
programming BODEN bit in the
configuration word).

REGISTER 4-6: PCON REGISTER (ADDRESS 8

U-0 U-0 U-0 U-0 U-0 U

— — — — — —

bit7

bit 7-2: Unimplemented: Read as '0'

bit  1: POR: Power-on Reset Status bit
1 = No Power-on Reset occurred
0 = A Power-on Reset occurred (must be set 

bit  0: BOD: Brown-out Reset Status bit
1 = No Brown-out Reset occurred
0 = A Brown-out Reset occurred (must be set
DS40182D-page 19

Eh)

-0 R/W-0 R/W-0

POR BOD R  =  Readable bit
W  =  Writable bit
U  =  Unimplemented bit, 

  read as ‘0’
-n  =  Value at POR reset
-x  =  Unknown at POR reset

bit0

in software after a Power-on Reset occurs)

 in software after a Brown-out Reset occurs)
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PORTB and TRISB Registers

RTB is an 8-bit wide, bi-directional port. The
rresponding data direction register is TRISB. A ’1’ in
 TRISB register puts the corresponding output driver

a high impedance mode. A ’0’ in the TRISB register
ts the contents of the output latch on the selected
(s).

ading PORTB register reads the status of the pins,
ereas writing to it will write to the port latch. All write
erations are read-modify-write operations. So a write
a port implies that the port pins are first read, then
s value is modified and written to the port data latch.

ch of the PORTB pins has a weak internal pull-up
00 �PA typical). A single control bit can turn on all the

ll-ups. This is done by clearing the RBPU
PTION<7>) bit. The weak pull-up is automatically
ned off when the port pin is configured as an output.
40182D-page 26

e pull-ups are disabled on Power-on Reset.

ur of PORTB�s pins, RB<7:4>, have an interrupt on
ange feature. Only pins configured as inputs can
use this interrupt to occur (i.e., any RB<7:4> pin con-
ured as an output is excluded from the interrupt on
ange comparison). The input pins of RB<7:4> are
mpared with the old value latched on the last read of
RTB. The �mismatch� outputs of RB<7:4> are
�ed together to generate the RBIF interrupt (flag

ched in INTCON<0>). 

URE 5-5: BLOCK DIAGRAM OF 
RB<7:4> PINS 
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is interrupt can wake the device from SLEEP. The
er, in the interrupt service routine, can clear the
errupt in the following manner:

Any read or write of PORTB. This will end the
mismatch condition.
Clear flag bit RBIF.

ismatch condition will continue to set flag bit RBIF.
ading PORTB will end the mismatch condition and
w flag bit RBIF to be cleared.

is interrupt on mismatch feature, together with
ftware configurable pull-ups on these four pins allow
sy interface to a key pad and make it possible for
ke-up on key-depression. (See AN552, �Implement-
 Wake-Up on Key Strokes�.)

ote: If a change on the I/O pin should occur
when the read operation is being executed
(start of the Q2 cycle), then the RBIF inter-
��  1998-2013 Microchip Technology Inc.

e interrupt on change feature is recommended for
ke-up on key depression operation and operations
ere PORTB is only used for the interrupt on change
ture. Polling of PORTB is not recommended while

ing the interrupt on change feature.

URE 5-6: BLOCK DIAGRAM OF 
RB<3:0> PINS 
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5.3 I/O Programming Considerations

5.3.1 BI-DIRECTIONAL I/O PORTS

Any instruction which writes, operates internally as a
read followed by a write operation. The BCF and BSF
instructions, for example, read the register into the
CPU, execute the bit operation and write the result back
to the register. Caution must be used when these
DS40182D-page 28
EXAMPLE 5-2: READ-MODIFY-WRITE 
INSTRUCTIONS ON AN    
I/O PORT

;
;

Initial PORT settings: PORTB<7:4> Inputs

; PORTB<3:0> Outputs
;
;

PORTB<7:6> have external pull-up and are not
connected to other circuitry
instructions are applied to a port with both inputs and
outputs defined. For example, a BSF operation on bit5
of PORTB will cause all eight bits of PORTB to be read
into the CPU. Then the BSF operation takes place on
bit5 and PORTB is written to the output latches. If
another bit of PORTB is used as a bidirectional I/O pin
(i.e., bit0) and it is defined as an input at this time, the
input signal present on the pin itself would be read into
the CPU and re-written to the data latch of this
particular pin, overwriting the previous content. As long
as the pin stays in the input mode, no problem occurs.
However, if bit0 is switched into output mode later on,
the content of the data latch may now be unknown.

Reading the port register, reads the values of the port
pins. Writing to the port register writes the value to the
port latch. When using read modify write instructions
(i.e., BCF, BSF , etc.) on a port, the value of the port pins
is read, the desired operation is done to this value, and
this value is then written to the port latch. 

Example 5-2 shows the effect of two sequential
read-modify-write instructions (i.e., BCF, BSF , etc.) on
an I/O port.

A pin actively outputting a Low or High should not be
driven from external devices at the same time in order
to change the level on this pin (�wired-or�, �wired-and�).
The resulting high output currents may damage
the chip.

5.3.2 SUCCESSIVE OPERATIONS ON I/O PORTS

The actual write to an I/O port happens at the end of an
instruction cycle, whereas for reading, the data must be
valid at the beginning of the instruction cycle
(Figure 5-7). Therefore, care must be exercised if a
write followed by a read operation is carried out on the
same I/O port. The sequence of instructions should
allow the pin voltage to stabilize (load dependent)
before the next instruction causes that file to be read
into the CPU. Otherwise, the previous state of that pin
may be read into the CPU rather than the new state.
When in doubt, it is better to separate these instruc-
tions with an NOP or another instruction not accessing
this I/O port.

;
; PORT latch PORT pins
; ---------- ----------

BCF PORTB, 7 ; 01pp pppp 11pp pppp
BCF PORTB, 6 ; 10pp pppp 11pp pppp
BSF STATUS,RP0 ;
BCF TRISB, 7 ; 10pp pppp 11pp pppp
BCF TRISB, 6 ; 10pp pppp 10pp pppp

;
; Note that the user may have expected the pin
; values to be 00pp pppp. The 2nd BCF caused 
; RB7 to be latched as the pin value (High).

FIGURE 5-7: SUCCESSIVE I/O OPERATION

Note:

This example shows write to PORTB
followed by a read from PORTB.

Note that: 

data setup time = (0.25 TCY - TPD)
where TCY = instruction cycle and
TPD = propagation delay of Q1 cycle 
to output valid.

Therefore, at higher clock frequencies,
a write followed by a read may be
problematic.

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

RB <7:0>

Port pin  
sampled here

PC PC + 1 PC + 2 PC + 3

NOPNOPMOVF PORTB, W 
Read PORTB

MOVWF PORTB 
Write to 
PORTB

PC 
Instruction  

fetched

TPD

Execute  
MOVWF 
PORTB

Execute  
MOVF 

PORTB, W

Execute  
NOP

RB<7:0>

PC

Instruction

Fetched
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PIC16CE62X

DS40182D-page 34

FIGURE 6-7: CURRENT ADDRESS READ

FIGURE 6-8: RANDOM READ

FIGURE 6-9: SEQUENTIAL READ
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written, the increment is inhibited for the following two
cycles (Figure 7-2 and Figure 7-3). The user can work
around this by writing an adjusted value to TMR0.

Counter mode is selected by setting the T0CS bit. In
this mode Timer0 will increment either on every rising
or falling edge of pin RA4/T0CKI. The incrementing
edge is determined by the source edge (T0SE) control

timer/counter overflows from FFh to 00h. This overflow
sets the T0IF bit. The interrupt can be masked by
clearing the T0IE bit (INTCON<5>). The T0IF bit
(INTCON<2>) must be cleared in software by the
Timer0 module interrupt service routine before
re-enabling this interrupt. The Timer0 interrupt cannot
wake the processor from SLEEP since the timer is shut
off during SLEEP. See Figure 7-4 for Timer0 interrupt
timing.

FIGURE 7-1: TIMER0 BLOCK DIAGRAM    

FIGURE 7-2: TIMER0 (TMR0) TIMING: INTERNAL CLOCK/NO PRESCALER   

Note 1:  Bits T0SE, T0CS, PS2, PS1, PS0 and PSA are located in the OPTION register.
2: The prescaler is shared with Watchdog Timer (Figure 7-6)

RA4/T0CKI

T0SE

0

1

1

0

   pin

T0CS

FOSC/4

Programmable
Prescaler

Sync with
Internal
clocks

TMR0

PSout
(2 TCY delay)

PSout

Data Bus

8

Set Flag bit T0IF
on OverflowPSAPS<2:0>

PC-1

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4PC
(Program
Counter)
Instruction
Fetch

TMR0

PC PC+1 PC+2 PC+3 PC+4 PC+5 PC+6

T0 T0+1 T0+2 NT0 NT0+1 NT0+2 T0

MOVWF TMR0 MOVF TMR0,W MOVF TMR0,W MOVF TMR0,W MOVF TMR0,W MOVF TMR0,W

Write TMR0
executed

Read TMR0
reads NT0

Read TMR0
reads NT0

Read TMR0
reads NT0

Read TMR0
reads NT0 + 1

Read TMR0
reads NT0 + 2

Instruction
Executed
7.0 TIMER0 MODULE
The Timer0 module timer/counter has the followin
features:

� 8-bit timer/counter
� Readable and writable
� 8-bit software programmable prescaler
� Internal or external clock select
� Interrupt on overflow from FFh to 00h
� Edge select for external clock

Figure 7-1 is a simplified block diagram of the Time
module.

Timer mode is selected by clearing the T0CS b
(OPTION<5>). In timer mode, the TMR0 will increme
every instruction cycle (without prescaler). If Timer0 
��  1998-2013 Microchip Technology Inc.
bit (OPTION<4>). Clearing the T0SE bit selects th
rising edge. Restrictions on the external clock input a
discussed in detail in Section 7.2.

The prescaler is shared between the Timer0 modu
and the Watchdog Timer. The prescaler assignment 
controlled in software by the control bit PS
(OPTION<3>). Clearing the PSA bit will assign th
prescaler to Timer0. The prescaler is not readable 
writable. When the prescaler is assigned to the Time
module, prescale value of 1:2, 1:4, ..., 1:256 a
selectable. Section 7.3 details the operation of th
prescaler.

7.1 Timer0  Interrupt

Timer0 interrupt is generated when the TMR0 regist
DS40182D-page 35
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AMPLE 9-1: VOLTAGE REFERENCE 
CONFIGURATION 

Voltage Reference Accuracy/Error

e full range of VSS to VDD cannot be realized due to
 construction of the module. The transistors on the
 and bottom of the resistor ladder network
gure 9-1) keep VREF from approaching VSS or VDD.
e Voltage Reference is VDD derived and therefore,

OVLW 0x02 ; 4 Inputs Muxed
OVWF CMCON ; to 2 comps.
F STATUS,RP0 ; go to Bank 1

OVLW 0x07 ; RA3-RA0 are
OVWF TRISA ; outputs
OVLW 0xA6 ; enable V REF

OVWF VRCON ; low range
; set V R<3:0>=6

F STATUS,RP0 ; go to Bank 0
LL DELAY10 ; 10 �Ps delay
40182D-page 48
Effects of a Reset

evice reset disables the Voltage Reference by clear-
 bit VREN (VRCON<7>). This reset also disconnects
 reference from the RA2 pin by clearing bit VROE

RCON<6>) and selects the high voltage range by
aring bit VRR (VRCON<5>). The VREF value select
s, VRCON<3:0>, are also cleared.

Connection Considerations

e Voltage Reference Module operates
ependently of the comparator module. The output of
 VREF output changes with fluctuations in VDD. The
solute accuracy of the Voltage Reference can be
nd in Table 13-2. 

Operation During Sleep

en the device wakes up from sleep through an
errupt or a Watchdog Timer time-out, the contents of
 VRCON register are not affected. To minimize

rrent consumption in SLEEP mode, the Voltage
ference should be disabled.
��  1998-2013 Microchip Technology Inc.
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ANDLW AND Literal with W

Syntax: [ label ]  ANDLW     k

Operands: 0 �d k �d 255

Operation: (W) .AND. (k) �o  (W)

Status Affected: Z

Encoding: 11 1001 kkkk kkkk

Description: The contents of W register are 
AND’ed with the eight bit literal 'k'. The 
result is placed in the W register.

Words: 1

Cycles: 1

Example ANDLW 0x5F

Before Instruction
W = 0xA3

After Instruction
W = 0x03

ANDWF AND W with f

Syntax: [ label ]  ANDWF     f,d

Operands: 0 �d f �d 127
d �•���>�������@

Operation: (W) .AND. (f) �o  (dest)

Status Affected: Z

Encoding: 00 0101 dfff ffff

Description: AND the W register with register 'f'. If 
'd' is 0, the result is stored in the W 
register. If 'd' is 1, the result is stored 
back in register 'f'.

Words: 1

Cycles: 1

Example ANDWF FSR, 1

Before Instruction
 W = 0x17
FSR = 0xC2

After Instruction
W = 0x17
FSR = 0x02
11.1 Instruction Descriptions  

ADDLW Add Literal and W

Syntax: [ label ]  ADDLW     k

Operands: 0 �d k �d 255

Operation: (W) + k �o  (W)

Status Affected: C, DC, Z

Encoding: 11 111x kkkk kkkk

Description: The contents of the W register are 
added to the eight bit literal 'k' and the
result is placed in the W register.

Words: 1

Cycles: 1

Example ADDLW 0x15

Before Instruction
W = 0x10

After Instruction
W = 0x25

ADDWF Add W and f

Syntax: [ label ]  ADDWF     f,d

Operands: 0 �d f �d 127
d �•���>�������@

Operation: (W) + (f) �o  (dest)

Status Affected: C, DC, Z

Encoding: 00 0111 dfff ffff

Description: Add the contents of the W register 
with register 'f'. If 'd' is 0, the result is 
stored in the W register. If 'd' is 1, the
result is stored back in register 'f'.

Words: 1

Cycles: 1

Example ADDWF FSR, 0

Before Instruction
W = 0x17
FSR = 0xC2

After Instruction
W = 0xD9
FSR = 0xC2
DS40182D-page 67
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13.4 Timing Parameter Symbology

The timing parameter symbols have been created with one of the f

FIGURE 13-4: LOAD CONDITIONS

1. TppS2ppS
2. TppS
T

F Frequency T
Lowercase subscripts (pp) and their meanings:

pp
ck CLKOUT osc
io I/O port t0
mc MCLR
Uppercase letters and their meanings:

S
F Fall P
H High R
I Invalid (Hi-impedance) V
L Low Z

VDD/2

CL

RL

Pin

VSS

RL = 464�:

CL = 50 pF for all pins except OSC2

15 pF for OSC2 output

Load condition 1
ollowing formats:

Time

OSC1
T0CKI

Period
Rise
Valid
Hi-Impedance

Pin

VSS

CL

Load condition 2
��  1998-2013 Microchip Technology Inc.
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EQUIREMENTS
Min Typ� Max Units Conditions

DC � 4 MHz XT and RC osc mode, V DD=5.0V
DC � 20 MHz HS osc mode 
DC � 200 kHz LP osc mode 
DC � 4 MHz RC osc mode,  V DD=5.0V
0.1 � 4 MHz XT osc mode 
1 � 20 MHz HS osc mode 

DC � 200 kHz LP osc mode
250 � � ns XT and RC osc mode
50 � � ns HS osc mode
5 � � �Ps LP osc mode 

250 � � ns RC osc mode 
250 � 10,000 ns XT osc mode 
50 � 1,000 ns HS osc mode 
5 � � �Ps LP osc mode

200 � DC ns T CY=FOSC/4
100* � � ns XT oscillator, T OSC L/H duty cycle

2* � � �Ps LP oscillator, TOSC L/H duty cycle
20* � � ns HS oscillator, T OSC L/H duty cycle
25* � � ns XT oscillator
50* � � ns LP oscillator
15* � � ns HS oscillator

ted.
13.5 Timing Diagrams and Specifications

FIGURE 13-5: EXTERNAL CLOCK TIMING

TABLE 13-3: EXTERNAL CLOCK TIMING R
Parameter 

No.
Sym Characteristic

1A Fosc External CLKIN Frequency 
(Note 1)

Oscillator Frequency 
(Note 1)

1 Tosc External CLKIN Period
(Note 1)

Oscillator Period
(Note 1)

2 TCY Instruction Cycle Time (Note 1)
3* TosL,

TosH
External Clock in (OSC1) High or 
Low Time

4* TosR,
TosF

External Clock in (OSC1) Rise or 
Fall Time

* These parameters are characterized but not tes
� Data in "Typ" column is at 5.0V, 25 �q
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18-Lead Plastic Small Outline (SO) � Wide, 300 mil (SO

Foot Angle �I 0

0�EMold Draft Angle Bottom
0�DMold Draft Angle Top

..014BLead Width
..009cLead Thickness

..016LFoot Length

..010hChamfer Distance

..446DOverall Length

..291E1Molded Package Width

..394EOverall Width

..004A1Standoff
.088A2Molded Package Thickness

..093AOverall Height

.pPitch
nNumber of Pins

NOMMINDimension Limits
INCHEUnits

L�E

c

�I

h

45 �q

1

2

D

p

nB

E1

E

*Controlling Parameter
Notes:

Dimensions D and E1 do not include mold flash or protrusi
.010� (0.254mm) per side.

JEDEC Equivalent:  MS-013
Drawing No. C04-051

Note: For the most current package drawings, please
at http://www.microchip.com/packaging
IC)

4 8 0 4 8

151201512
151201512

0.510.420.36.020017
0.300.270.23.012011

1.270.840.41.050033
0.740.500.25.029020

11.7311.5311.33.462454
7.597.497.39.299295

10.6710.3410.01.420407
0.300.200.10.012008
2.392.312.24.094.091
2.642.502.36.104099

1.27050
1818

MAXNOMMINMAX
MILLIMETERSS*

�D

A2

A1

A

ons. Mold flash or protrusions shall not exceed 

 see the Microchip Packaging Specification located
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16CE625
/JW
9907CBA

Example

Example

-04I/SO218

9907CDK

PIC16CE625

PIC16CE625
-04I/P423

9907CDK

Example

PIC16CE625

9907CBP
-04I/218

Example

mation
calendar year)
 of calendar year)
nuary 1 is week �01�)

lity code
ator for Matte Tin (Sn)
e. The Pb-free JEDEC designator (     )
ter packaging for this package.

number cannot be marked on one line, it will
e, thus limiting the number of available
formation.

3e
14.1 Package Marking Information

XXXXXXXX
XXXXXXXX
AABBCDE

18-Lead CERDIP Windowed

18-Lead SOIC (.300")

XXXXXXXXXXXX

AABBCDE
XXXXXXXXXXXX

XXXXXXXXXXXX

XXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXX

AABBCDE

18-Lead PDIP

XXXXXXXXXX

AABBCDE
XXXXXXXXXX

20-Lead SSOP 

Legend: XX...X Customer-specific infor
Y Year code (last digit of 
YY Year code (last 2 digits
WW Week code (week of Ja
NNN Alphanumeric traceabi
  Pb-free JEDEC design
* This package is Pb-fre

can be found on the ou

Note : In the event the full Microchip part 
be carried over to the next lin
characters for customer-specific in

3e
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or
APPENDIX A: CODE FOR 
ACCESSING EEPROM 
DATA MEMORY

Please check our web site at www.microchip.com f
code availability.
��  1998-2013 Microchip Technology Inc.
APPENDIX B:REVISION HISTORY
Revision D (January 2013)
Added a note to each package outline drawing.
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PIC16CE62X PRODUCT IDENTIFICATION SYSTEM

To order or to obtain information, e.g., on pricing or delivery, please use the listed part numbers, and refer to the factory or the listed
sales offices.

* JW Devices are UV erasable and can be programmed to any device  configuration. JW Devices meet the electrical requirement of
each oscillator type.

Sales and Support

Data Sheets
Products supported by a preliminary Data Sheet may have an errata sheet describing minor operational differences and recom-
mended workarounds. To determine if an errata sheet exists for a particular device, please contact one of the following:

1. Your local Microchip sales office
2. The Microchip Worldwide Site (www.microchip.com)

Pattern: 3-Digit Pattern Code for QTP (blank otherwise)

Package: P = PDIP
SO = SOIC (Gull Wing, 300 mil body)
SS = SSOP (209 mil)
JW* = Windowed CERDIP

Temperature - = 0°C to +70°C
Range: I = –40°C to +85°C

E = –40°C to +125°C

Frequency 04 = 200kHz (LP osc)
Range: 04 = 4 MHz (XT and RC osc)

20 = 20 MHz (HS osc)

Device: PIC16CE62X :VDD range 3.0V to 5.5V
PIC16CE62XT:VDD range 3.0V to 5.5V (Tape and Reel)

Examples:
a) PIC16CE623-04/P301 = 

Commercial temp., PDIP pack-
age, 4 MHz, normal VDD limits, 
QTP pattern #301.

b) PIC16CE623-04I/SO = 
Industrial temp., SOIC pack-
age, 4MHz, industrial VDD lim-
its.

PART NO.    -XX    X   /XX   XXX
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