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PIC16CE62X

1.0 GENERAL DESCRIPTION

The PIC16CE62X are 18 and 20-Pin EPROM-based
members of the versatile PIC® family of low-cost,
high-performance, CMOS, fully-static, 8-bit
microcontrollers with EEPROM data memory.

All PIC® microcontrollers employ an advanced RISC
architecture. The PIC16CE62X family has enhanced
core features, eight-level deep stack, and multiple inter-
nal and external interrupt sources. The separate
instruction and data buses of the Harvard architecture
allow a 14-bit wide instruction word with separate 8-bit
wide data. The two-stage instruction pipeline allows all
instructions to execute in a single-cycle, except for pro-
gram branches (which require two cycles). A total of 35
instructions (reduced instruction set) are available.
Additionally, a large register set gives some of the
architectural innovations used to achieve a very high
performance.

PIC16CE62X microcontrollers typically achieve a 2:1
code compression and a 4:1 speed improvement over
other 8-bit microcontrollers in their class.

The PIC16CE623 and PIC16CE624 have 96 bytes of
RAM. The PIC16CE®625 has 128 bytes of RAM. Each
microcontroller contains a 128x8 EEPROM memory
array for storing non-volatile information, such as cali-
bration data or security codes. This memory has an
endurance of 1,000,000 erase/write cycles and a reten-
tion of 40 plus years.

Each device has 13 I/O pins and an 8-bit timer/counter
with an 8-bit programmable prescaler. In addition, the
PIC16CE62X adds two analog comparators with a
programmable on-chip voltage reference module. The
comparator module is ideally suited for applications
requiring a low-cost analog interface (e.g., battery
chargers, threshold detectors, white goods
controllers, etc).

PIC16CE62X devices have special features to reduce
external components, thus reducing system cost,
enhancing system reliability and reducing power con-
sumption. There are four oscillator options, of which the
single pin RC oscillator provides a low-cost solution,
the LP oscillator minimizes power consumption, XT is a
standard crystal, and the HS is for High Speed crystals.
The SLEEP (power-down) mode offers power savings.
The user can wake-up the chip from SLEEP through
several external and internal interrupts and reset.

A highly reliable Watchdog Timer with its own on-chip
RC oscillator provides protection against software
lock- up.

A UV-erasable CERDIP-packaged version is ideal for
code development, while the cost-effective One-Time
Programmable (OTP) version is suitable for production
in any volume.

Table 1-1 shows the features of the PIC16CE62X
mid-range microcontroller families.

A simplified block diagram of the PIC16CE62X is
shown in Figure 3-1.

The PIC16CE62X series fits perfectly in applications
ranging from multi-pocket battery chargers to
low-power remote sensors. The EPROM technology
makes customization of application programs (detec-
tion levels, pulse generation, timers, etc.) extremely
fast and convenient. The small footprint packages
make this microcontroller series perfect for all applica-
tions with space limitations. Low-cost, low-power,
high-performance, ease of use and /O flexibility make
the PIC16CE62X very versatile.

1.1 Development Support

The PIC16CE62X family is supported by a full-featured
macro assembler, a software simulator, an in-circuit
emulator, a low-cost development programmer and a
full-featured programmer. A “C” compiler is also
available.
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4.3 PCL and PCLATH

The program counter (PC) is 13 bits wide. The low byte
comes from the PCL register, which is a readable and
writable register. The high byte (PC<12:8>) is not directly
readable or writable and comes from PCLATH. On any
reset, the PC is cleared. Figure 4-6 shows the two
situations for the loading of the PC. The upper example in
the figure shows how the PC is loaded on a write to PCL
(PCLATH<4:0> — PCH). The lower example in the figure
shows how the PC is loaded during a CALL or GOTO
instruction (PCLATH<4:3> — PCH).

FIGURE 4-6: LOADING OF PC IN
DIFFERENT SITUATIONS

PCH PCL
12 8 _ 7 0 |nstruction with
PC| | PCL as
Destination
MTH«% 8
5 ALU result
LITTTTTT]
PCLATH
PCH PCL
12 1110 8 7 0
PC | | § | coro, carr
MHM:& 11
2 Opcode <10:0>
LIT T I TTT]
PCLATH

4.31 COMPUTED GOTO

A computed GOTO is accomplished by adding an offset
to the program counter (ADDWF PCL). When doing a
table read using a computed GOTO method, care
should be exercised if the table location crosses a PCL
memory boundary (each 256 byte block). Refer to the
application note, “Implementing a Table Read"
(AN556).

432 STACK

The PIC16CE62X family has an 8 level deep x 13-bit
wide hardware stack (Figure 4-2 and Figure 4-3). The
stack space is not part of either program or data
space and the stack pointer is not readable or writ-
able. The PC is PUSHed onto the stack when a CALL
instruction is executed or an interrupt causes a
branch. The stack is POPed in the event of a
RETURN, RETLW or a RETFIE instruction execution.
PCLATH is not affected by a PUSH or POP operation.

The stack operates as a circular buffer. This means that
after the stack has been PUSHed eight times, the ninth
push overwrites the value that was stored from the first
push. The tenth push overwrites the second push (and
SO on).

Note 1: There are no STATUS bits to indicate
stack overflow or stack underflow
conditions.

Note 2: There are no instruction/mnemonics
called PUSH or POP. These are actions
that occur from the execution of the
CALL, RETURN, RETLW and RETFIE
instructions or the vectoring to an

interrupt address.

DS40182D-page 20
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7.2 Using Timer0 with External Clock

When an external clock input is used for TimerO, it must
meet certain requirements. The external clock
requirement is due to internal phase clock (Tosc)
synchronization. Also, there is a delay in the actual
incrementing of TimerO after synchronization.

7.2.1 EXTERNAL CLOCK SYNCHRONIZATION

When no prescaler is used, the external clock input is
the same as the prescaler output. The synchronization
of TOCKI with the internal phase clocks is
accomplished by sampling the prescaler output on the
Q2 and Q4 cycles of the internal phase clocks
(Figure 7-5). Therefore, it is necessary for TOCKI to be
high for at least 2Tosc (and a small RC delay of 20 ns)
and low for at least 2Tosc (and a small RC delay of
20 ns). Refer to the electrical specification of the
desired device.

When a prescaler is used, the external clock input is
divided by the asynchronous ripple-counter type
prescaler so that the prescaler output is symmetrical.
For the external clock to meet the sampling
requirement, the ripple-counter must be taken into
account. Therefore, it is necessary for TOCKI to have a
period of at least 4Tosc (and a small RC delay of 40 ns)
divided by the prescaler value. The only requirement on
TOCKI high and low time is that they do not violate the
minimum pulse width requirement of 10 ns. Refer to
parameters 40, 41 and 42 in the electrical specification
of the desired device.

722 TIMERO INCREMENT DELAY

Since the prescaler output is synchronized with the
internal clocks, there is a small delay from the time the
external clock edge occurs to the time the TMRO is
actually incremented. Figure 7-5 shows the delay from
the external clock edge to the timer incrementing.

FIGURE 7-5: TIMERO TIMING WITH EXTERNAL CLOCK

Q11 Q21 Q31 Q4 i Q11 Q21 Q31 Q4 : Q1] Q21 Q31 Q4 Q1] Q21 Q3l Q4
Small pulse
External Clock Input or ; ;
Prescaler output ) /7 ™ /\_misses sampling
e T
External Clock/Prescaler (©)
Output after sampling :
Increment Timer0 (Q4)
Timer0 T0 X TO +1 X TO+2

Note 1: Delay from clock input change to Timer0 increment is 3TOSC to 7Tosc. (Duration of Q = TOSC).
Therefore, the error in measuring the interval between two edges on Timer0 input = +4TOSC max.
2: External clock if no prescaler selected; prescaler output otherwise.
3: The arrows indicate the points in time where sampling occurs.
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8.0 COMPARATOR MODULE

The comparator module contains two analog

The CMCON register, shown in Register 8-1, controls
the comparator input and output multiplexers. A block

comparators. The inputs to the comparators are
multiplexed with the RAO through RA3 pins. The
on-chip voltage reference (Section 9.0) can also be an
input to the comparators.

REGISTER 8-1:

CMCON REGISTER (ADDRESS 1Fh)

diagram of the comparator is shown in Figure 8-1.

R-0

R-0 u-o U-0

R/W-0

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

| coout [ ciout | — | — |

CIS

| cm2 | cmti | cmo

bit7

bit 7:

bit 6:

bit 5-4:
bit 3:

bit 2-0:

C20UT: Comparator 2 output
1 =C2VIN+ > C2 VIN-
0 = C2 VIN+ < C2 VIN—

C10UT: Comparator 1 output
1 =C1VIN+ > C1 VIN-
0=C1VIN+ < C1 VIN-

Unimplemented: Read as '0’

CIS: Comparator Input Switch

When CM<2:0>: = 001:

1 = C1 VIN- connects to RA3

0 = C1 VIN- connects to RAO

When CM<2:0> = 010:

1 = C1 VIN—- connects to RA3
C2 VIN— connects to RA2

0 = C1 VIN- connects to RAO
C2 VIN— connects to RA1

CM<2:0>: Comparator mode
Figure 8-1.

bit0

R = Readable bit

W = Writable bit

U = Unimplemented bit,
read as ‘0’

-n = Value at POR reset

© 1998-2013 Microchip Technology Inc.

DS40182D-page 41



PIC16CE62X

8.1 Comparator Configuration

There are eight modes of operation for the
comparators. The CMCON register is used to select
the mode. Figure 8-1 shows the eight possible modes.
The TRISA register controls the data direction of the
comparator pins for each mode. If the comparator

FIGURE 8-1: COMPARATOR I/0 OPERATING MODES

mode is changed, the comparator output level may not
be valid for the specified mode change delay shown
in Table 13-1.

Note: Comparator interrupts should be disabled
during a comparator mode change, other-
wise a false interrupt may occur.

A VIN- [ VIN- [
RAO/ANO > off RAO/ANO o3 off
RA3/AN3 ViN| (Read as '0") FAZ/ANS ViNe| —— (Read as '0)
VIN- > D VIN- |2
RA1/ANT S Off RA1/AN1 ~ Off
RA2/AN2 ViING |, (Readas'0) | _ . VIN+/ (Read as 0)
CM<2:0> = 000 N CM<2:0> =111
Comparators Reset Comparators Off
VIN- A
RAO/ANO . 01\ c10UT RAO/ANO —=—o CIS=0y/y. [~
A Vi RA/AN3 -A— 5 CIS=1 ci> ciouT
RAS3/AN3 VIN+ +
ViN- | RA1/ANT A 501
RA1/ANT > Co0UT CIS=0|y. [~
VIN+ T A - —
+ RA2/AN2 2 CIS=1 Cc2 ca20ouT
RA2/AN2 VIN+/

Two Common Reference Comparators

CM<2:0> =100 L From VREF Module
Two Independent Comparators Four Inputs Multiplexed to .
Two Comparators CM<2:0> =010
A VIN- > A VIN- \
RAO/ANO vl C C10UT RAO/ANO 5 vnal  C —— C1OUT
RA3/AN3 / RAJ/ANS | *
VIN- [ A VIN- [
RA1/ANT una|  C2>—— C20UT RATANY S i €3> c20UT
RA2/AN2 + RA2/AN2 +
CM<2:0> = 011 RA4 Open Drain

Two Common Reference Comparators with Outputs

CM<2:0> =110

VIN-

RAO/ANO i Off

VIN-

RA1/AN1 R | &> coour
+

RA2/AN2
CM<2:0> =101

One Independent Comparator

D
RAZ/AN3 — VIN+% (Read s 0)

A CIS=0
RAO/ANO O "VIN- >
A CIS=1
RA3/AN3 ~ ° Vin+ % c1ouT
VIN- [
RA1/ANA @ Co0UT
RA2/AN2 /

CM<2:0> = 001

Three Inputs Multiplexed to
Two Comparators

A = Analog Input, Port Reads Zeros Always
D = Digital Input
CIS = CMCON<3>, Comparator Input Switch

DS40182D-page 42

© 1998-2013 Microchip Technology Inc.




PIC16CE62X

10.1 Configuration Bits

The configuration bits can be programmed (read as '0')
or left unprogrammed (read as '1') to select various
device configurations. These bits are mapped in
program memory location 2007h.

REGISTER 10-1: CONFIGURATION WORD

The user will note that address 2007h is beyond
the user program memory space. In fact, it belongs
to the special test/configuration memory space
(2000h — 3FFFh), which can be accessed only during
programming.

| CP1 |CPO(2)| CP1 |CPO(2)| CP1 |CP0(2)| — |BODEN(1)| CP1 |CPo(2)|W(‘)|WDTE| FoSC1 | FOSCO| CONFIG  Address

bit13

bit 13-8, CP1:CP0 Pairs: Code protection bit pairs(z)

5-4: Code protection for 2K program memory
11 = Program memory code protection off
10 = 0400h-07FFh code protected
01 = 0200h-07FFh code protected
00 = 0000h-07FFh code protected
Code protection for 1K program memory
11 = Program memory code protection off
10 =Program memory code protection on
01 = 0200h-03FFh code protected
00 = 0000h-03FFh code protected
Code protection for 0.5K program memory
11 = Program memory code protection off
10 = Program memory code protection off
01 = Program memory code protection off
00 = 0000h-01FFh code protected

bit 7: Unimplemented: Read as '1'

bit 6:  BODEN: Brown-out Reset Enable bit (V)
1 = BOD enabled
0 = BOD disabled

bit 3:  PWRTE: Power-up Timer Enable bit ()
1 = PWRT disabled
0 = PWRT enabled

bit 2: WDTE: Watchdog Timer Enable bit
1 =WDT enabled
0 = WDT disabled

bit 1-0: FOSC1:FOSCO: Oscillator Selection bits
11 = RC oscillator
10 = HS oscillator
01 = XT oscillator
00 = LP oscillator

bito | REGISTER: 2007h

Note 1: Enabling Brown-out Reset automatically enables Power-up Timer (PWRT), regardless of the value of bit PWRTE.
Ensure the Power-up Timer is enabled anytime Brown-out Reset is enabled.
2: All of the CP<1:0> pairs have to be given the same value to enable the code protection scheme listed.

DS40182D-page 50
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FIGURE 10-8: TIME-OUT SEQUENCE ON POWER-UP (MCLR NOT TIED TO Vbpb): CASE 1

VDD

MCLR

INTERNAL POR

PWRT TIME-OUT

OST TIME-OUT

INTERNAL RESET

/

TPWRT

'<—TOSF—>

FIGURE 10-9: TIME-OUT SEQUENCE ON POWER-UP (MCLR NOT TIED TO Vbb): CASE 2

VDD

MCLR

INTERNAL POR

PWRT TIME-OUT

OST TIME-OUT

INTERNAL RESET

/

‘I

TPWRT
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FIGURE 10-10: TIME-OUT SEQUENCE ON POWER-UP (MCLR TIED TO VDD)

VDD

MCLR

INTERNAL POR

PWRT TIME-OUT

OST TIME-OUT

INTERNAL RESET

/

TPWRT

= TOST-»

© 1998-2013 Microchip Technology Inc.

DS40182D-page 57



PIC16CE62X

10.6 Context Saving During Interrupts

During an interrupt, only the return PC value is saved
on the stack. Typically, users may wish to save key reg-
isters during an interrupt (i.e. W register and STATUS
register). This will have to be implemented in software.
Example 10-1 stores and restores the STATUS and W
registers. The user register, W_TEMP, must be defined
in both banks and must be defined at the same offset
from the bank base address (i.e., W_TEMP is defined
at 0x70 in Bank 0 and it must also be defined at OxFO
in Bank 1). The user register, STATUS_TEMP, must be
defined in Bank 0. The Example 10-1:

¢ Stores the W register

¢ Stores the STATUS register in Bank 0

¢ Executes the ISR code

¢ Restores the STATUS (and bank select bit
register)

* Restores the W register

EXAMPLE 10-1: SAVING THE STATUS AND
W REGISTERS IN RAM

;jcopy W to temp register,
jcould be in either bank

MOVWF W_TEMP

SWAPF STATUS, W ;swap status to be saved into W

BCF STATUS, RPO jchange to bank 0 regardless

;jof current bank

MOVWFE STATUS_TEMP ;jsave status to bank 0

;jregister

(ISR)

SWAPF STATUS_TEMP,W ;swap STATUS_TEMP register
;into W, sets bank to original

jstate
MOVWF STATUS ;move W into STATUS register
SWAPF W_TEMP, F ;jswap W_TEMP

SWAPF W_TEMP, W jswap W_TEMP into W

10.7 Watchdog Timer (WDT)

The Watchdog Timer is a free running on-chip RC oscil-
lator which does not require any external components.
This RC oscillator is separate from the RC oscillator of
the CLKIN pin. That means that the WDT will run, even
if the clock on the OSC1 and OSC2 pins of the device
have been stopped, for example, by execution of a
SLEEP instruction. During normal operation, a WDT
time-out generates a device RESET. If the device is in
SLEEP mode, a WDT time-out causes the device to
wake-up and continue with normal operation. The WDT
can be permanently disabled by programming the con-
figuration bit WDTE as clear (Section 10.1).

10.7.1  WDT PERIOD

The WDT has a nominal time-out period of 18 ms, (with
no prescaler). The time-out periods vary with tempera-
ture, VDD and process variations from part to part (see
DC specs). If longer time-out periods are desired, a
prescaler with a division ratio of up to 1:128 can be
assigned to the WDT under software control by writing
to the OPTION register. Thus, time-out periods up to
2.3 seconds can be realized.

The CLRWDT and SLEEP instructions clear the WDT
and the postscaler, if assigned to the WDT, and prevent
it from timing out and generating a device RESET.

The TO bit in the STATUS register will be cleared upon
a Watchdog Timer time-out.

10.7.2 WDT PROGRAMMING CONSIDERATIONS

It should also be taken in account that under worst case
conditions (VDD = Min., Temperature = Max., max.
WDT prescaler), it may take several seconds before a
WDT time-out occurs.

© 1998-2013 Microchip Technology Inc.
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11.1 Instruction Descriptions

ADDLW Add Literal and W ANDLW AND Literal with W
Syntax: [ labell ADDLW  k Syntax: [ labell] ANDLW Kk
Operands: 0<k<255 Operands: 0<k<255
Operation: (W) + k —> (W) Operation: (W) .AND. (k) - (W)
Status Affected: C, DC, Z Status Affected: Z
Encoding: ‘ 11 | 111x ‘ kkkk | kkkk ‘ Encoding: ‘ 11 | 1001 ‘ kkkk | kkkk ‘
Description: The contents of the W register are Description: The contents of W register are
added to the eight bit literal 'k’ and the AND’ed with the eight bit literal 'k'. The
result is placed in the W register. result is placed in the W register.
Words: 1 Words: 1
Cycles: 1 Cycles: 1
Example ADDLW  0x15 Example ANDLW  OxSF
Before Instruction Before Instruction
W = 0x10 W = OxA3
After Instruction After Instruction
W = 0x25 W = 0x03
ADDWF Add W and f ANDWF AND W with f
Syntax: [ label] ADDWF f,d Syntax: [ label] ANDWF f,d
Operands: 0<f<127 Operands: 0<f<127
d e [0,1] d e [0,1]
Operation: (W) + (f) > (dest) Operation: (W) .AND. (f) — (dest)
Status Affected: C, DC, Z Status Affected: Z
Encoding: ‘ 00 | 0111 ‘ dfff | ffff ‘ Encoding: ‘ 00 | 0101 ‘ dfff | fEff ‘
Description: Add the contents of the W register Description: AND the W register with register 'f'. If
with register 'f'. If 'd' is 0, the result is 'd" is 0, the result is stored in the W
stored in the W register. If 'd' is 1, the register. If 'd" is 1, the result is stored
result is stored back in register 'f'. back in register 'f'.
Words: 1 Words: 1
Cycles: 1 Cycles: 1
Example ADDWF  FSR, O Example ANDWF  FSR, 1
Before Instruction Before Instruction
W = 0x17 W = 0x17
FSR=  0xC2 FSR=  0xC2
After Instruction After Instruction
W = 0xD9 W = 0x17
FSR=  0xC2 FSR=  0x02

© 1998-2013 Microchip Technology Inc. DS40182D-page 67



PIC16CE62X

12.0 DEVELOPMENT SUPPORT

The PIC® microcontrollers are supported with a full
range of hardware and software development tools:
¢ Integrated Development Environment

- MPLAB® IDE Software
¢ Assemblers/Compilers/Linkers

- MPASM Assembler

- MPLAB-C17 and MPLAB-C18 C Compilers

- MPLINK/MPLIB Linker/Librarian
¢ Simulators

- MPLAB-SIM Software Simulator
e Emulators

- MPLAB-ICE Real-Time In-Circuit Emulator

- PICMASTER®/PICMASTER-CE In-Circuit
Emulator

- ICEPIC™
¢ In-Circuit Debugger
- MPLAB-ICD for PIC16F877
¢ Device Programmers
- PRO MATE® Il Universal Programmer

- PICSTART® Plus Entry-Level Prototype
Programmer

¢ Low-Cost Demonstration Boards
- SIMICE
- PICDEM-1
- PICDEM-2
- PICDEM-3
- PICDEM-17
- SEEVAL®
- KeeLoQ®

12.1 MPLAB Integrated Development
Environment Software

The MPLAB IDE software brings an ease of software
development previously unseen in the 8-bit microcon-
troller market. MPLAB is a Windows®-based applica-
tion which contains:
¢ Multiple functionality
- editor
- simulator
- programmer (sold separately)
- emulator (sold separately)
¢ A full featured editor
* A project manager
* Customizable tool bar and key mapping
* A status bar
¢ On-line help

MPLAB allows you to:

¢ Edit your source files (either assembly or ‘C’)

¢ One touch assemble (or compile) and download
to PIC MCU tools (automatically updates all proj-
ect information)

¢ Debug using:

- source files

- absolute listing file

- object code
The ability to use MPLAB with Microchip’s simulator,
MPLAB-SIM, allows a consistent platform and the abil-

ity to easily switch from the cost-effective simulator to
the full featured emulator with minimal retraining.

12.2 MPASM Assembler

MPASM is a full featured universal macro assembler for
all PIC MCuUs. It can produce absolute code directly in
the form of HEX files for device programmers, or it can
generate relocatable objects for MPLINK.

MPASM has a command line interface and a Windows

shell and can be used as a standalone application on a

Windows 3.x or greater system. MPASM generates

relocatable object files, Intel standard HEX files, MAP

files to detail memory usage and symbol reference, an

absolute LST file which contains source lines and gen-

erated machine code, and a COD file for MPLAB

debugging.

MPASM features include:

¢ MPASM and MPLINK are integrated into MPLAB
projects.

¢ MPASM allows user defined macros to be created
for streamlined assembly.

¢ MPASM allows conditional assembly for multi pur-
pose source files.

¢ MPASM directives allow complete control over the
assembly process.

12.3 MPLAB-C17 and MPLAB-C18
C Compilers

The MPLAB-C17 and MPLAB-C18 Code Development
Systems are complete ANSI ‘C’ compilers and inte-
grated development environments for Microchip’s
PIC17CXXX and PIC18CXXX family of microcontrol-
lers, respectively. These compilers provide powerful
integration capabilities and ease of use not found with
other compilers.

For easier source level debugging, the compilers pro-
vide symbol information that is compatible with the
MPLAB IDE memory display.

124 MPLINK/MPLIB Linker/Librarian

MPLINK is a relocatable linker for MPASM and
MPLAB-C17 and MPLAB-C18. It can link relocatable
objects from assembly or C source files along with pre-
compiled libraries using directives from a linker script.

© 1998-2013 Microchip Technology Inc.
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and test the sample code. In addition, PICDEM-17 sup-
ports down-loading of programs to and executing out of
external FLASH memory on board. The PICDEM-17 is
also usable with the MPLAB-ICE or PICMASTER emu-
lator, and all of the sample programs can be run and
modified using either emulator. Additionally, a gener-
ous prototype area is available for user hardware.

12.17 SEEVAL Evaluation and Programming
System

The SEEVAL SEEPROM Designer’s Kit supports all
Microchip 2-wire and 3-wire Serial EEPROMs. The kit
includes everything necessary to read, write, erase or
program special features of any Microchip SEEPROM
product including Smart Serials™ and secure serials.
The Total Endurance™ Disk is included to aid in trade-
off analysis and reliability calculations. The total kit can
significantly reduce time-to-market and result in an
optimized system.

12.18 KEELoQ Evaluation and
Programming Tools

KEeELOQ evaluation and programming tools support
Microchips HCS Secure Data Products. The HCS eval-
uation kit includes an LCD display to show changing
codes, a decoder to decode transmissions, and a pro-
gramming interface to program test transmitters.

DS40182D-page 7-80

© 1998-2013 Microchip Technology Inc.



PIC16CE62X

NOTES:
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FIGURE 13-3: PIC16LCE62X VOLTAGE-FREQUENCY GRAPH, -40°C < TA < +125°C
6.0

55

5.0

VDD 4.5

Volts
( ) 4.0

3.5

3.0

2.5

2.0

0 4 10 20 25
Frequency (MHz)

Note 1: The shaded region indicates the permissible combinations of voltage and frequency.

2: The maximum rated speed of the part limits the permissible combinations of voltage and frequency.
Please reference the Product Identification System section for the maximum rated speed of the parts.
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TABLE 13-1: COMPARATOR SPECIFICATIONS

Operating Conditions: VDD range as described in Table 12-1, -40°C<TA<+125°C. .

Param No. Characteristics Sym Min Typ Max Units | Comments
D300 Input offset voltage VIOFF +5.0 +10 mV

D301 Input common mode voltage Vicm 0 VoD - 1.5 \Y

D302 CMRR CMRR +55* db

300 Response Time(! TRESP 150" 400* ns |PIC16CE62X
301 Comparator Mode Change to Tmc2ov 10* us

Output Valid

* These parameters are characterized but not tested.

Note 1: Response time measured with one comparator input at (VDD - 1.5)/2 while the other input transitions from Vss to VDD.
TABLE 13-2: VOLTAGE REFERENCE SPECIFICATIONS
Operating Conditions: VDD range as described in Table 12-1, -40°C<TA<+125°C.
Pe'l\lr:m Characteristics Sym Min Typ Max Units Comments
D310 Resolution VRES VbD/24 VbD/32 LSB
D311 Absolute Accuracy VRAA +1/4 LSB | Low Range (VRR=1)
+1/2 LSB | High Range (VRR=0)
D312 Unit Resistor Value (R) | VRUR 2K* Q Figure 9-1
310 Settling Time(") TSET 10* us

* These parameters are characterized but not tested.

Note 1:

Settling time measured while VRR = 1 and VR<3:0> transitions from 0000 to 1111.
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FIGURE 13-9: TIMERO CLOCK TIMING
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TABLE 13-6: TIMERO CLOCK REQUIREMENTS

Parameter | Sym | Characteristic Min Typt | Max| Units | Conditions
No.
40 TtOH | TOCKI High Pulse Width No Prescaler 0.5Tcy +20*| — — ns
With Prescaler 10* — — ns
41 TtOL | TOCKI Low Pulse Width No Prescaler 0.5Tcy +20*| — — ns
With Prescaler 10* — — ns
42 TtOP | TOCKI Period Tcy + 40* — — ns | N = prescale value
N (1,2,4, ..., 256)
* These parameters are characterized but not tested.
1 Data in "Typ" column is at 5.0V, 25°C unless otherwise stated. These parameters are for design guidance only and are
not tested.
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13.6 EEPROM Timing
FIGURE 13-10: BUS TIMING DATA
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TABLE 13-7: AC CHARACTERISTICS
STANDARD Vee =4.5-5.5V
Parameter Symbol MODE FAST MODE Units Remarks
Min. Max. Min. Max.

Clock frequency FcLK — 100 — 400 kHz

Clock high time THIGH 4000 — 600 — ns

Clock low time TLow 4700 — 1300 — ns

SDA and SCL rise time TR — 1000 — 300 ns (Note 1)

SDA and SCL fall time TF — 300 — 300 ns (Note 1)

START condition hold time THD:STA | 4000 — 600 — ns After this period the first
clock pulse is generated

START condition setup time TSU:STA | 4700 — 600 — ns Only relevant for repeated
START condition

Data input hold time THD:DAT 0 — 0 — ns (Note 2)

Data input setup time TSU:DAT 250 — 100 — ns

STOP condition setup time Tsu:sTOo | 4000 — 600 — ns

Output valid from clock TAA — 3500 — 900 ns (Note 2)

Bus free time TBUF 4700 — 1300 — ns Time the bus must be free
before a new transmission
can start

Output fall time from VIH ToF — 250 | 20+0.1 | 250 ns (Note 1), CB <100 pF

minimum to VIL maximum CB

Input filter spike suppression Tsp — 50 — 50 ns (Note 3)

(SDA and SCL pins)

Write cycle time TwWR — 10 — 10 ms | Byte or Page mode

Endurance - 10M — 10M . cycles 25°C, Vcc = 5.0V, Block

M 1M Mode (Note 4)

Note 1: Not 100% tested. CB = total capacitance of one bus line in pF.

2: As atransmitter, the device must provide an internal minimum delay time to bridge the undefined region (minimum 300 ns)
of the falling edge of SCL to avoid unintended generation of START or STOP conditions.
3: The combined TsP and VHYS specifications are due to new Schmitt trigger inputs which provide improved noise spike sup-
pression. This eliminates the need for a T specification for standard operation.
4: This parameter is not tested but guaranteed by characterization. For endurance estimates in a specific application, please
consult the Total Endurance Model which can be obtained on our website.
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14.0 PACKAGING INFORMATION
18-Lead Ceramic Dual In-line with Window (JW) — 300 mil (CERDIP)

Note:  For the most current package drawings, please see the Microchip Packaging Specification located
at http://www.microchip.com/packaging
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Units INCHES* MILLIMETERS
Dimension Limits MIN NOM MAX MIN NOM MAX
Number of Pins n 18 18
Pitch P 100 2.54
Top to Seating Plane A 170 .183 195 4.32 4.64 4.95
Ceramic Package Height A2 .155 .160 .165 3.94 4.06 419
Standoff A1l .015 .023 .030 0.38 0.57 0.76
Shoulder to Shoulder Width E .300 .313 .325 7.62 7.94 8.26
Ceramic Pkg. Width E1 .285 290 .295 7.24 7.37 7.49
Overall Length D .880 .900 .920 22.35 22.86 23.37
Tip to Seating Plane L 125 .138 .150 3.18 3.49 3.81
Lead Thickness c .008 .010 .012 0.20 0.25 0.30
Upper Lead Width B1 .050 .055 .060 1.27 1.40 1.52
Lower Lead Width B .016 .019 .021 0.41 0.47 0.53
Overall Row Spacing eB .345 .385 425 8.76 9.78 10.80
Window Width WA+ 130 140 150 3.30 3.56 3.81
Window Length w2 .190 .200 .210 4.83 5.08 5.33

*Controlling Parameter
JEDEC Equivalent: MO-036
Drawing No. C04-010
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NOTES:
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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.

PART NO.

XX X /XX XXX

|_| Pattern:

Package:

Temperature
Range:

Frequency

Range:

Device:

3-Digit Pattern Code for QTP (blank otherwise)

P
SO
SS
JW*

|
E

04
04
20

PDIP
SOIC (Gull Wing, 300 mil body)
SSOP (209 mil)

Windowed CERDIP

0°C to +70°C
—40°C to +85°C
—40°C to +125°C

200kHz (LP osc)
4 MHz (XT and RC osc)
20 MHz (HS osc)

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) PIC16CE623-041/SO =
Industrial temp., SOIC pack-
age, 4MHz, industrial VDD lim-
its.

* 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

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

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:
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NOTES:
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