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PIC16C64X & PIC16C66X

NOTES:
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PIC16C64X & PIC16C66X

FIGURE 3-2: PIC16C661/662 BLOCK DIAGRAM

PIC16C661 has 2K x 14 Program Memory and 128 x 8 RAM
PIC16C662 has 4K x 14 Program Memory and 176 x 8 RAM
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PIC16C64X & PIC16C66X

Name DIP |QFP [PLCC| lO/P | Buffer Description
Pin# |Pin# | Pin#| Type Type
PORTD can be a bi-directional 1/0 port or parallel
slave port for interfacing to a microprocessor bus.
RDO/PSPO 19 38 21 o | sTTTL®
RD1/PSP1 20 39 22 o | sTTTL®
RD2/PSP2 21 40 23 o | sT/TTL®
RD3/PSP3 22 41 24 o | sTTTL®
RD4/PSP4 27 2 30 /o | ST/TTL®
RD5/PSP5 28 3 31 o | sTTTL®)
RD6/PSP6 29 4 32 o | sTTTL®
RD7/PSP7 30 5 33 /o | sTTTL®)
PORTE is a bi-directional 1/O port.
REO/RD 8 25 9 11O ST/TTL® REO/RD read control for parallel slave port.
RE1/WR 9 26 10 o | sTTL® RE1/WR write control for parallel slave port.
RE2/CS 10 27 11 o | stTL® RE2/CS select control for parallel slave port.
Vss 12,31 | 6,29 | 13,34 P — Ground reference for logic and I/O pins.
VDD 11,32 | 7,28 | 12,35 P — Positive supply for logic and I/O pins.
NC — 112,13, 1,17 — — Not Connected.
33,34 | 28,40
Legend: O = output I/O = input/output P = power
| = input — =not used ST = Schmitt Trigger input

TTL=TTL input
Note 1: This buffer is a Schmitt Trigger input when configured as the external interrupt.
2: This buffer is a Schmitt Trigger input when used in serial programming mode.
3: This buffer is a Schmitt Trigger input when configured as a general purpose I/O and a TTL input when used
in the Parallel Slave Port Mode (for interfacing to a microprocessor port).
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PIC16C64X & PIC16C66X

4222 OPTION REGISTER

Note: To achieve a 1:1 prescaler assignment for

The OPTION register is a readable and writable TMRO, assign the prescaler to the WDT.

register which contains various control bits to configure
the TMRO/WDT prescaler, the external RBO/INT
interrupt, TMRO, and the weak pull-ups on PORTB.

FIGURE 4-6: OPTION REGISTER (ADDRESS 81h)

R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1

RBPU | INTEDG | ToCcS | TOSE | PSA | Ps2 | pPs1 | Pso

bit7 bit0

bit 7: RBPU: PORTB Pull-up Enable bit
1 = PORTB pull-ups are disabled
0 = PORTB pull-ups are enabled by individual port latch values

bit 6: INTEDG: Interrupt Edge Select bit
1 = Interrupt on rising edge of RBO/INT pin
0 = Interrupt on falling edge of RBO/INT pin

bit 5: TOCS: TMRO Clock Source Select bit
1 = Transition on RA4/TOCKI pin
0 = Internal instruction cycle clock (CLKOUT)
bit 4: TOSE: TMRO Source Edge Select bit
1 = Increment on high-to-low transition on RA4/TOCKI pin
0 = Increment on low-to-high transition on RA4/TOCKI pin

bit 3:  PSA: Prescaler Assignment bit
1 = Prescaler is assigned to the WDT
0 = Prescaler is assigned to the TimerO module

bit 2-0: PS2:PS0: Prescaler Rate Select bits
Bit Value TMRO Rate WDT Rate

000 1:2 1:1
001 1:4 1:2
010 1:8 1:4
011 1:16 1:8
100 1:32 1:16
101 1:64 1:32
110 1:128 1:64
111 1:256 1:128

R= Readable bit

W= Writable bit

U= Unimplemented bit,
read as ‘0’

- n= Value at POR reset
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PIC16C64X & PIC16C66X

4225 PIR1 REGISTER . -
Note: Interrupt flag bits get set when an interrupt

This register contains the individual flag bits for the condition occurs regardless of the state of

comparator and Parallel Slave Port interrupts. its corresponding enable bit or the global
enable bit, GIE (INTCON<7>). User

software should ensure the appropriate
interrupt flag bits are clear prior to enabling
an interrupt.

FIGURE 4-9: PIR1 REGISTER (ADDRESS 0Ch)

R/W-0 R/W-0 U-0 U-0 U-0 U-0 U-0 U-0
L psPIF® [ emrFr | — | — | — | — | — | — R= Readable bit
bit7 bit0 W= Writable bit
U= Unimplemented bit,
read as ‘0’

- n=Value at POR reset

bit 7: PSPIF(M): Parallel Slave Port Interrupt Flag bit
1 = Aread or write operation has taken place (must be cleared in software)
0 = No read or write operation has taken place

bit 6: CMIF: Comparator Interrupt Flag bit
1 = Comparator input has changed (must be cleared in software)
0 = Comparator input has not changed

bit 5-0: Unimplemented: Read as '0'

Note 1: Bit PSPIF is reserved on the PIC16C641/642, always maintain this bit clear.
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PIC16C64X & PIC16C66X

FIGURE 5-2: BLOCK DIAGRAM OF RA2 PIN
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Note: I/O pin has protection diodes to VDD and Vss.

FIGURE 5-3: BLOCK DIAGRAM OF RA3 PIN
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PIC16C64X & PIC16C66X

FIGURE 5-4: BLOCK DIAGRAM OF RA4 PIN
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TABLE 5-1: PORTA FUNCTIONS
Name Bit # BTL;/f;ir Function
RAO/ANO bit0 ST Input/output or comparator input.
RA1/AN1 bitl ST Input/output or comparator input.
RA2/AN2/VREF bit2 ST Input/output or comparator input or VREF output.
RA3/AN3 bit3 ST Input/output or comparator input/output.
RA4/TOCKI bit4 ST Input/output or external clock input for TMRO or comparator output. Out-
put is open drain type.
RA5 bit5 ST Input/output.

Legend: ST = Schmitt Trigger input

TABLE 5-2: SUMMARY OF REGISTERS ASSOCIATED WITH PORTA
Value on: Value on
Address | Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, all other
BOR resets
05h PORTA — — RA5 RA4 RA3 RA2 RA1 RAO |--xx 0000 |--uu 0000
85h TRISA — — TRISA5 | TRISA4 | TRISA3 | TRISA2 | TRISAL | TRISAO |--11 1111 |--11 1111
1Fh CMCON | C20UT | C10UT — — CIS CM2 CM1 CMO |[00-- 0000 |00-- 0000
9Fh VRCON | VREN | VROE VRR — VR3 VR2 VR1 VRO |000- 0000 |[000- 0000
Legend: x =unknown, u = unchanged, - = unimplemented locations read as ‘0’. Shaded cells are not used by PORTA.

0 1996 Microchip Technology Inc.
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PIC16C64X & PIC16C66X

54 PORTD and TRISD Registers FIGURE 5-8: PORTD BLOCK DIAGRAM (IN
(PIC16C661 and PIC16C662 only) 1/0 PORT MODE)
PORTD is an 8-bit port with Schmitt Trigger input buff- Data
ers. Each pin is individually configurable as an input or bus D }
output. WR ¢ ’_&
in®

PORTD can be configured as an 8-bit wide micropro- PORT cK VG pin
cessor port (parallel slave port) by setting control bit
PSPMODE (TRISE<4>). In this mode, the input buffers Data Latch
are TTL. — D Q

WR

TRIS Schmitt

oK Trigger %7
SR
RD TRIS
/I Q D
r EN
RD PORT {>o _|
Note 1: I/O pins have protection diodes to VDD and Vss.

TABLE 5-7: PORTD FUNCTIONS
Name Bit# Buffer Type Function
RDO/PSPO bit0 sT/TTL® Input/output port pin or parallel slave port bitO
RD1/PSP1 bit1 sT/TTL® Input/output port pin or parallel slave port bit1
RD2/PSP2 bit2 sT/TTL® Input/output port pin or parallel slave port bit2
RD3/PSP3 bit3 sT/rTLD Input/output port pin or parallel slave port bit3
RD4/PSP4 bit4 sT/TTL® Input/output port pin or parallel slave port bit4
RD5/PSP5 bit5 sT/rTLD Input/output port pin or parallel slave port bit5
RD6/PSP6 bit6 sT/TTL® Input/output port pin or parallel slave port bité
RD7/PSP7 bit7 sT/rTLD Input/output port pin or parallel slave port bit7

Legend: ST = Schmitt Trigger input, TTL = TTL input
Note 1: Input buffers are Schmitt Triggers when in I/0O mode and TTL buffers when in Parallel Slave Port Mode.

TABLE 5-8: SUMMARY OF REGISTERS ASSOCIATED WITH PORTD
Value on: Value on all
Address | Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR,
other resets
BOR
08h PORTD RD7 RD6 RD5 RD4 RD3 RD2 RD1 RDO XXXX XXXX | uuuu uuuu
88h TRISD | TRISD7 | TRISD6 | TRISD5| TRISD4 |TRISD3 |TRISD2 | TRISD1 | TRISDO [1111 1111 | 1111 1111
89h TRISE IBF OBF IBOV |PSPMODE — TRISE2 | TRISEL | TRISEO | 0000 -111| 0000 -111
Legend: x =unknown, u = unchanged, - = unimplemented read as '0". Shaded cells are not used by PORTD.
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PIC16C64X & PIC16C66X

57 Parallel Slave Port

(PIC16C661 and PIC16C662 only)

PORTD operates as an 8-bit wide parallel slave port, or
as a microprocessor port when control bit PSPMODE
(TRISE<4>) is set. In slave mode it is asynchronously
readable and writable by the external world through
RD control input pin (REO/RD) and WR control input pin
(RE1/WR).

It can directly interface to an 8-bit microprocessor data
bus. The external microprocessor can read or write the
PORTD latch as an 8-bit latch. Setting PSPMODE
enables port pin REO/RD to be the RD input, REL/WR
to be the WR input and RE2/CS to be the CS (chip
select) input. For this functionality, the corresponding
data direction bits of the TRISE register (TRISE<2:0>)
must be configured as inputs (set).

There are actually two 8-bit latches, one for data-out
(from the PIC16/17) and one for data input. The user
writes 8-bit data to PORTD data latch and reads data
from the port pin latch (note that they have the same
address). In this mode, the TRISD register is ignored
since the microprocessor is controlling the direction of
data flow.

Input Buffer Full Status Flag bit IBF (TRISE<7>) is set
if a received word is waiting to be read by the CPU.
Once the PORTD input latch is read, bit IBF is cleared.
IBF is a read only status bit. Output Buffer Full Status
Flag bit OBF (TRISE<6>) is set if a word written to
PORTD latch is waiting to be read by the external bus.
Once the PORTD output latch is read by the micropro-
cessor, bit OBF is cleared. Input Buffer Overflow Status
flag bit IBOV (TRISE<5>) is set if a second write to the
microprocessor port is attempted when the previous
word has not been read by the CPU (the first word is
retained in the buffer).

When not in Parallel Slave Port mode, bits IBF and
OBF are held clear. However, if flag bit IBOV was pre-
viously set, it must be cleared in software.

An interrupt is generated and latched into flag bit
PSPIF (PIR1<7>) when a read or a write operation is
completed. Flag bit PSPIF must be cleared by user
software. The interrupt can be disabled by clearing the
interrupt enable bit PSPIE (PIE1<7>).

FIGURE 5-12: PORTD AND PORTE AS A
PARALLEL SLAVE PORT
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Note: I/O pins have protection diodes to VDD and Vss.

TABLE 5-11: REGISTERS ASSOCIATED WITH PARALLEL SLAVE PORT

Value on: Value on all

Address | Name Bit 7 Bit6 | Bit5 Bit 4 Bit 3 Bit 2 Bit1 Bit 0 POR,
other resets

BOR
08h PORTD PSP7 PSP6 | PSP5 PSP4 PSP3 | PSP2 PSP1 PSPO | XXXX XXXX | uuuu uuuu
09h PORTE — — — — — RE2 RE1 REO S--- =XXX | ---- -uuu
89h TRISE IBF OBF | IBOV | PSPMODE — TRISE2 | TRISE1 | TRISEO | 0000 -111 | 0000 -111
0Ch PIR1 PsPIFD | cMIF | — — — = = = 00-- ---- 00-- ----
8Ch PIE1 PSPIE® | cMIE | — — — = = = 00-- ---- 00-- ----

Legend: x =unknown, u = unchanged, - = unimplemented locations read as '0'. Shaded cells are not used by the PSP.

Note 1: These bits are reserved on the PIC16C641/642, always maintain these bits clear.

0 1996 Microchip Technology Inc.
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PIC16C64X & PIC16C66X

7.4 Comparator Response Time

Response time is the minimum time, after selecting a
new reference voltage or input source, before the
comparator output is guaranteed to have a valid level.
If the internal reference is changed, the maximum delay
of the internal voltage reference must be considered
when using the comparator outputs. Otherwise, the
maximum delay of the comparators should be used
(Table 12-2 and Table 12-3).

7.5 Comparator Qutputs

The comparator outputs are read through the CMCON
register. These bits are read only. The comparator
outputs may also be directly output to the RA3 and RA4
I/O pins. When CM2:CMO0 = 110, multiplexors in the
output path of the RA3 and RA4 pins will switch and the
output of each pin will be the unsynchronized output of
the comparator. The uncertainty of each of the
comparators is related to the input offset voltage and
the response time given in the specifications.
Figure 7-4 shows the comparator output block diagram.

The TRISA bits will still function as an output enable/
disable for the RA3 and RA4 pins while in this mode.

Note 1: When reading the PORTA register, all pins
configured as analog inputs will read as a
‘0’. Pins configured as digital inputs will
convert an analog input according to the
Schmitt Trigger input specification.

Note 2: Analog levels on any pin that is defined as
a digital input may cause the input buffer

to consume more current than is speci-

fied.
FIGURE 7-4: COMPARATOR OUTPUT BLOCK DIAGRAM
Port Pins
MULTIPLEX
+ —
To RA3 or RA4 pin
To Data Bus | D
F‘ EN
RD CMCON
Set CMIF bit Q D
EN p———— RD CMCON
CL
From other Comparator NRESET
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PIC16C64X & PIC16C66X

9.2 Oscillator Configurations

9.2.1 OSCILLATOR TYPES

The PIC16CXXX can be operated in four different
oscillator modes. The wuser can program two
configuration bits (FOSC1 and FOSCO) to select one of
these four modes:

 LP Low Power Crystal
e XT Crystal/Resonator
e HS High Speed Crystal/Resonator
* RC Resistor/Capacitor

9.2.2 CRYSTAL OSCILLATOR / CERAMIC
RESONATORS

In XT, LP or HS modes a crystal or ceramic resonator
is connected to the OSC1 and OSC2 pins to establish
oscillation (Figure 9-2). The PIC16CXXX oscillator
design requires the use of a parallel cut crystal. Use of
a series cut crystal may give a frequency out of the
crystal manufacturers specifications. When in XT, LP or
HS modes, the device can have an external clock
source to drive the OSC1 pin (Figure 9-3).

FIGURE 9-2: CRYSTAL OPERATION
(OR CERAMIC RESONATOR)
(HS, XT OR LP OSC
CONFIGURATION)

| OSC1 {>0
e .
C1 l To internal logic

[ XTAL

SLEEP

= 0sC2
-—

c2 see Note

PIC16CXXX

See Table 9-1 or Table 9-2 for recommended val-
ues of C1 and C2.

Note: A series resistor may be required for
AT strip cut crystals.

FIGURE 9-3: EXTERNAL CLOCK INPUT
OPERATION (HS, XT OR LP
OSC CONFIGURATION)

clock from
ext. system > O Osc1

Open<+— OSC2

PIC16CXXX

TABLE 9-1: CAPACITOR SELECTION
FOR CERAMIC RESONATORS
(PRELIMINARY)

Ranges tested:
Mode Freq 0OscC1

XT 455 kHz 22 - 100 pF

2.0 MHz 15 - 68 pF
4.0 MHz 15 - 68 pF
HS 8.0 MHz 10 - 68 pF
16.0 MHz 10- 22 pF

Note: Recommended values of C1 and C2 are identical
to the ranges tested table.
Higher capacitance increases the stability of the
oscillator but also increases the start-up time.
These values are for design guidance only. Since
each resonator has its own characteristics, the
user should consult the resonator manufacturer for
appropriate values of external components.

Resonators used:

455 kHz Panasonic EFO-A455K04B |+0.3%
2.0 MHz | Murata Erie CSA2.00MG +0.5%
4.0 MHz | Murata Erie CSA4.00MG +0.5%
8.0 MHz | Murata Erie CSA8.00MT +0.5%
16.0 MHz | Murata Erie CSA16.00MX +0.5%

All resonators used did not have built-in capacitors.

TABLE 9-2: CAPACITOR SELECTION
FOR CRYSTAL OSCILLATOR
(PRELIMINARY)

Mode Freq 0oscC1 osc2
LP 32kHz | 68-100pF | 68-100 pF

200kHz | 15-30pF | 15-30pF

XT 100 kHz 68 - 150 pF | 150 - 200 pF

2 MHz 15-30pF | 15-30pF

4 MHz 15-30 pF | 15-30pF

HS 8 MHz 15-30 pF | 15-30pF
10MHz | 15-30pF | 15-30pF

20MHz | 15-30pF | 15-30pF

Higher capacitance increases the stability of the
oscillator but also increases the start-up time.
These values are for design guidance only. Rs may
be required in HS mode as well as XT mode to
avoid overdriving crystals with low drive level spec-
ification. Since each crystal has its own
characteristics, the user should consult the crystal
manufacturer for appropriate values of external
components.

Crystals used:

32.768 kHz | Epson C-001R32.768K-A |+ 20 PPM
100 kHz Epson C-2 100.00 KC-P + 20 PPM
200 kHz STD XTL 200.000 kHz + 20 PPM
2.0 MHz ECS ECS-20-S-2 + 50 PPM
4.0 MHz ECS ECS-40-S-4 + 50 PPM
10.0 MHz ECS ECS-100-S-4 + 50 PPM
20.0 MHz ECS ECS-200-S-4 + 50 PPM

0 1996 Microchip Technology Inc.
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PIC16C64X & PIC16C66X

9.2.3 EXTERNAL CRYSTAL OSCILLATOR
CIRCUIT

Either a prepackaged oscillator can be used or a simple
oscillator circuit with TTL gates can be built. Prepack-
aged oscillators provide a wide operating range and
better stability. A well-designed crystal oscillator will
provide good performance with TTL gates. Two types
of crystal oscillator circuits can be used: one with series
resonance, or one with parallel resonance.

Figure 9-4 shows implementation of a parallel resonant
oscillator circuit. The circuit is designed to use the fun-
damental frequency of the crystal. The 74AS04 inverter
performs the 180-degree phase shift that a parallel
oscillator requires. The 4.7 kQ resistor provides the
negative feedback for stability. The 10 kQ potentiome-
ter biases the 74AS04 in the linear region. This could
be used for external oscillator designs.

FIGURE 9-4: EXTERNAL PARALLEL
RESONANT CRYSTAL
OSCILLATOR CIRCUIT

+5V
To Other
% Devices
10k —_—
4.7k 74AS04 PIC16CXXX
"V
74AS04 | CLKIN

| /.é'lOk

XTAL

0t
o

20pF | 20pF

10k

Figure 9-5 shows a series resonant oscillator circuit.
This circuit is also designed to use the fundamental fre-
quency of the crystal. The inverter performs a
180-degree phase shift in a series resonant oscillator
circuit. The 330 kQ resistors provide the negative feed-
back to bias the inverters in their linear region.

FIGURE 9-5: EXTERNAL SERIES
RESONANT CRYSTAL
OSCILLATOR CIRCUIT

To Other
330 kQ 330 kQ Devices

7T4AS04 74AS04 74AS04 PIC16CXXX

CLKIN
0.1 uF

XTAL

1l

9.24 RC OSCILLATOR

For timing insensitive applications the “RC” device
option offers additional cost savings. The RC oscillator
frequency is a function of the supply voltage, the resis-
tor (Rext) and capacitor (Cext) values, and the operat-
ing temperature. In addition to this, the oscillator
frequency will vary from unit to unit due to normal pro-
cess parameter variation. Furthermore, the difference
in lead frame capacitance between package types will
also affect the oscillation frequency, especially for low
Cext values. The user also needs to take into account
variation due to tolerance of external R and C compo-
nents used. Figure 9-6 shows how the R/C combina-
tion is connected to the PIC16CXXX. For Rext values
below 2.2 kQ, the oscillator operation may become
unstable, or stop completely. For very high Rext values
(e.g. 1 MQ), the oscillator becomes sensitive to noise,
humidity and leakage. Thus, we recommend to keep
Rext between 3 kQ and 100 kQ.

Although the oscillator will operate with no external
capacitor (Cext = 0 pF), we recommend using values
above 20 pF for noise and stability reasons. With no or
small external capacitance, the oscillation frequency
can vary dramatically due to changes in external
capacitances, such as PCB trace capacitance or pack-
age lead frame capacitance.

See characterization data for desired device for RC fre-
quency variation from part to part due to normal pro-
cess variation. The variation is larger for larger R (since
leakage current variation will affect RC frequency more
for large R) and for smaller C (since variation of input
capacitance will affect RC frequency more).

See characterization data for desired device for varia-
tion of oscillator frequency due to VDD for given Rext/
Cext values as well as frequency variation due to oper-
ating temperature for given R, C, and VDD values.

The oscillator frequency, divided by 4, is available on
the OSC2/CLKOUT pin, and can be used for test pur-
poses or to synchronize other logic (see Figure 3-3 for
waveform).

FIGURE 9-6: RC OSCILLATOR MODE

<
o)
o)

Rext—E
% 0sC1 | Internal
J_ v clock
Cext T b PIC16CXXX
Vss = =
~-—— OSC2/CLKOUT
Fosc/4

DS30559A-page 58

Preliminary

00 1996 Microchip Technology Inc.



PIC16C64X & PIC16C66X

MPASM allows full symbolic debugging from
the Microchip Universal Emulator System
(PICMASTER).

MPASM has the following features to assist in develop-
ing software for specific use applications.

* Provides translation of Assembler source code to
object code for all Microchip microcontrollers.

« Macro assembly capability.

« Produces all the files (Object, Listing, Symbol,
and special) required for symbolic debug with
Microchip’s emulator systems.

« Supports Hex (default), Decimal and Octal source
and listing formats.

MPASM provides a rich directive language to support
programming of the PIC16/17. Directives are helpful in
making the development of your assemble source code
shorter and more maintainable.

11.11 Software Simulator (MPLAB-SIM)

The MPLAB-SIM Software Simulator allows code
development in a PC host environment. It allows the
user to simulate the PIC16/17 series microcontrollers
on an instruction level. On any given instruction, the
user may examine or modify any of the data areas or
provide external stimulus to any of the pins. The input/
output radix can be set by the user and the execution
can be performed in; single step, execute until break, or
in a trace mode.

MPLAB-SIM fully supports symbolic debugging using
MPLAB-C and MPASM. The Software Simulator offers
the low cost flexibility to develop and debug code out-
side of the laboratory environment making it an excel-
lent multi-project software development tool.

11.12 C Compiler (MPLAB-C)

The MPLAB-C Code Development System is a com-
plete ‘C’ compiler and integrated development environ-
ment for  Microchip’'s PIC16/17 family  of
microcontrollers. The compiler provides powerful inte-
gration capabilities and ease of use not found with
other compilers.

For easier source level debugging, the compiler pro-
vides symbol information that is compatible with the
MPLAB IDE memory display (PICMASTER emulator
software versions 1.13 and later).

11.13 Fuzzy Logic Development System

(fuzzyTECH-MP)

fuzzyTECH-MP fuzzy logic development tool is avail-
able in two versions - a low cost introductory version,
MP Explorer, for designers to gain a comprehensive
working knowledge of fuzzy logic system design; and a
full-featured version, fuzzyTECH-MP, edition for imple-
menting more complex systems.

Both versions include Microchip’s fuzzyL ABO demon-
stration board for hands-on experience with fuzzy logic
systems implementation.

11.14 MP-DriveWay[ — Application Code
Generator

MP-DriveWay is an easy-to-use Windows-based Appli-
cation Code Generator. With MP-DriveWay you can
visually configure all the peripherals in a PIC16/17
device and, with a click of the mouse, generate all the
initialization and many functional code modules in C
language. The output is fully compatible with Micro-
chip’s MPLAB-C C compiler. The code produced is
highly modular and allows easy integration of your own
code. MP-DriveWay is intelligent enough to maintain
your code through subsequent code generation.

11.15 SEEVAL" Evaluation and
Programming System

The SEEVAL SEEPROM Designer’s Kit supports all
Microchip 2-wire and 3-wire Serial EEPROMSs. The kit
includes everything necessary to read, write, erase or
program special features of any Microchip SEEPROM
product including Smart Serialsl] and secure serials.
The Total Enduranced 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.

11.16 TrueGauge" Intelligent Battery
Management

The TrueGauge development tool supports system
development with the MTA11200B TrueGauge Intelli-
gent Battery Management IC. System design verifica-
tion can be accomplished before hardware prototypes
are built. User interface is graphically-oriented and
measured data can be saved in a file for exporting to
Microsoft Excel.

11.17 KeeLoo" Evaluation and
Programming Tools

KEELOQ 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.
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PIC16C64X & PIC16C66X

FIGURE 12-4: RESET,WATCHDOG TIMER, OSCILLATOR START-UP TIMER, AND POWER-UP
TIMER TIMING
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FIGURE 12-5: BROWN-OUT RESET TIMING \B
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TABLE 12-6: RESET, W@ TME«F{OSCILLATOR START-UP TIMER, POWER-UP TIMER,

AND BR ET REQUIREMENTS

Parameter Sym /| Characteristic Min Typt Max | Units Conditions
No. q
30 Tm\oL\ NACIR N{s}v\/idth (low) 2 — — Us | VoD =5V, -40°C to +125°C
31* t \waxchdog Timer Time-out Period 7 18 33 ms | VDD =5V, -40°C to +125°C
) }NQP scaler)
32 \/ﬁ'ﬂ Oscillation Start-up Timer Period — | 1024Tosc | — — | Tosc = 0ScC1 period
33* fgwrt Power up Timer Period 28 72 132 ms | VDD =5V, -40°C to +125°C
34 W 1/0 Hi-impedance from MCLR Low — — 2.1 us
or Watchdog Timer Reset

35 TBOR | Brown-out Reset pulse width 100 — — us | VDD < BvDD (D005)
36 TPER | Parity Error Reset — TBD — us

* These parameters are characterized but not tested.

T Data in "Typ" column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not

tested.

DS30559A-page 100 Prelimi nary 0 1996 Microchip Technology Inc.



PIC16C64X & PIC16C66X

FIGURE 12-7: PARALLEL SLAVE PORT TIMING (PIC16C661 AND PIC16C662)
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Note: Refer to Figure 12-1 for load conditions

TABLE 12-8: PARALLEL SLAVE PORT REQUIREME@WGl AND PIC16C662)

Parameter Sym Characteristic Min | Typt | Max | Units | Conditions

No. <\

62 TdtvV2wrH |Data in valid before WR1 or g (s@p\\qé\)\ 20| — | — | ns

63* TwrH2dtl [WR1 or CSt to data—in inyaid (h \n\ IC$6C66X 20| — | — | ns
w IC16LC66X 35 — — ns

64 TrdL2dtV |RD! and CS! to data—out valih\ — | — | 80 | ns

65 TrdH2dtl |RD1 or CS! toﬁ\ata out invalid 10| — [ 30| ns

T Data in "Typ" column is at 5V,/253C qutated. These parameters are for design guidance only and are not
tested.
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14.0 PACKAGING INFORMATION
Package Type: 28-Lead Skinny Plastic Dual In-Line (SP) - 300 mil

rrrar] Crrarariri

Pin No. 1 i \\
Indicator N S I I |

Area = e8
- -
B2 B1
S Iy
gi':lse l
ane

Seating x’, l T
Plane LT
Detail A > ele TA]AZA

B3 B

- -

Detall A
Package Group: Plastic Dual In-Line (PLA)
Millimeters Inches
Symbol Min Max Notes Min Max Notes

A 3.632 4.572 0.143 0.180
Al 0.381 — 0.015 —
A2 3.175 3.556 0.125 0.140
B 0.406 0.559 0.016 0.022
B1 1.016 1.651 Typical 0.040 0.065 Typical
B2 0.762 1.016 4 places 0.030 0.040 4 places
B3 0.203 0.508 4 places 0.008 0.020 4 places
C 0.203 0.331 Typical 0.008 0.013 Typical
D 34.163 35.179 1.385 1.395
D1 33.020 33.020 BSC 1.300 1.300 BSC
E 7.874 8.382 0.310 0.330
El 7.112 7.493 0.280 0.295
el 2.540 2.540 Typical 0.100 0.100 Typical
eA 7.874 7.874 BSC 0.310 0.310 BSC
eB 8.128 9.906 0.320 0.390
L 3.175 3.683 0.125 0.145
S 0.584 1.220 0.023 0.048
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PIC16C64X & PIC16C66X

Package Type: 44-Lead Plastic Leaded Chip Carrier (L) - Square

D2 —»

D 0.812/0.661
0.177 1.27 ~ - 0327026 N Fies
@D |57 ©|8|DE® 050 ETE
5 2 Sides )1 I @ W B A@
L * A1l 2Sides&
nnnn_;r‘A ~«—— D3/[E3—» 0.101 | Seatin
N = D2 D =502 |Plane
A § Ny Al e Bhsleell
E
=1 _|_ v EE l 038
4 4 D55 |Fe® A
L
=3 el 0.177
D |7 O|AlFcE
0.254 0250 ~ |~
~.010 Max — 4, .010 Max_,. |«
1.524
0.508
Aﬂ i_ i ¥ 020 -A 060 M'nl
} I !
1.651 1.651 0.64
l— 65 4 65 Goe Min — 4_033500?31
R 1.14/0.64 R 1.14/0.64
.0457.025 .0457.025 @Oc')_é? AlFGE), DE®
Package Group: Plastic Leaded Chip Carrier (PLCC)
Millimeters Inches
Symbol Min Max Notes Min Max Notes
A 4.191 4.572 0.165 0.180
Al 2.413 2.921 0.095 0.115
D 17.399 17.653 0.685 0.695
D1 16.510 16.663 0.650 0.656
D2 15.494 16.002 0.610 0.630
D3 12.700 12.700 BSC 0.500 0.500 BSC
E 17.399 17.653 0.685 0.695
El 16.510 16.663 0.650 0.656
E2 15.494 16.002 0.610 0.630
E3 12.700 12.700 BSC 0.500 0.500 BSC
CP — 0.102 — 0.004
LT 0.203 0.381 0.008 0.015
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PIC16C64X & PIC16C66X

Package Type: 44-Lead Thin Plastic Quad Flatpack (PT/TQ) - 10x10x1 mm Body 1.0/0.10 mm Lead Form

DL
D
f~— D/2
PinNo. 1
Indicator—
Area | \ HHHHAHHAHAHHAHAHARA
E1 —E
¢ =
J_ E/2
_
8 Places A
_[j1113° _
: ‘ / e \\* 0° min.
N N , D\ N ‘-/* T /
K etail B A2
PR - ’] 0.25
‘ b - - 0.08” |
! +_with Lead Finish Al R min. 0-7° |
:o.g’g/o.z \J] 0.09/0.16 0.20 Min->| |« L Gauge Plane
B . |‘ﬁ’| 3 ,! 1.00 ref.
Tttt - Base Metal DETAIL B
Package Group: Plastic TQFP
Millimeters Inches
Symbol Min Max Notes Min Max Notes
a 0° 7° 0° 7°
A — 1.200 — 0.047
Al 0.050 0.150 0.002 0.006
A2 0.950 1.050 0.037 0.041
b 0.300 0.450 0.012 0.018
bl 0.300 0.400 0.012 0.016
D 12.0 12.0 BSC 0.472 0.0472 BSC
D1 10.0 10.0 BSC 0.394 0.394 BSC
E 12.0 12.0 BSC 0.472 0.472 BSC
El 10.0 10.0 BSC 0.394 0.394 BSC
e 0.8 0.8 BSC 0.031 0.031 BSC
L 0.450 0.750 0.018 0.030
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14.2 Package Marking Information

40-Lead PDIP Example
MMMMMMMMMMMMMM PIC16C662-04/P
XXX XXXXXXXXXXXXXXX
AABBCDE O D 9512CAA O
O c\ MicRocHIP O @ MicRocHIP
40-Lead CERDIP Windowed Example
MMMMMMMMM PI1C16C662/JW
@ XXXXXXXXXXX @
> . @ XXXXXXXXXXX ) .
AABBCDE AABBCDE
44-Lead PLCC Example
MICROCHIP MICROCHIP
MMMMMMMM PIC16C662
O XXXXXXXXXX O -20/L
XXXXXXXXXX
AABBCDE AABBCDE
44-Lead TQFP Example
N e\
MMMMMMMM PIC16C662
XXXXXXXXXX -20/TQ
XXXXXXXXXX
o AABBCDE o AABBCDE

Legend: MM...MMicrochip 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.

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.

0 1996 Microchip Technology Inc. Prelimi nary DS30559A-page 113



PIC16C64X & PIC16C66X

PIC16CXXX Family of Devices
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