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What is "Embedded - Microcontrollers"?
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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.
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PIC16C6X

1.0 GENERAL DESCRIPTION

The PIC16CXX is a family of low-cost, high-perfor-
mance, CMOS, fully-static, 8-bit microcontrollers.

All PIC16/17 microcontrollers employ an advanced
RISC architecture. The PIC16CXX microcontroller fam-
ily has enhanced core features, eight-level deep stack,
and multiple internal 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 program 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.

PIC16CXX microcontrollers typically achieve a 2:1
code compression and a 4:1 speed improvement over
other 8-bit microcontrollers in their class.

The PIC16C61 device has 36 bytes of RAM and 13 1/0
pins. In addition a timer/counter is available.

The PIC16C62/62A/R62 devices have 128 bytes of
RAM and 22 I/O pins. In addition, several peripheral
features are available, including: three timer/counters,
one Capture/Compare/PWM module and one serial
port. The Synchronous Serial Port can be configured
as either a 3-wire Serial Peripheral Interface (SPI™) or
the two-wire Inter-Integrated Circuit (I°C) bus.

The PIC16C63/R63 devices have 192 bytes of RAM,
while the PIC16C66 has 368 bytes. All three devices
have 22 1/0O pins. In addition, several peripheral fea-
tures are available, including: three timer/counters, two
Capture/Compare/PWM modules and two serial ports.
The Synchronous Serial Port can be configured as
either a 3-wire Serial Peripheral Interface (SPI) or the
two-wire Inter-Integrated Circuit (I2C) bus. The Univer-
sal Synchronous Asynchronous Receiver Transmitter
(USART) is also know as a Serial Communications
Interface or SCI.

The PIC16C64/64A/R64 devices have 128 bytes of
RAM and 33 I/O pins. In addition, several peripheral
features are available, including: three timer/counters,
one Capture/Compare/PWM module and one serial
port. The Synchronous Serial Port can be configured
as either a 3-wire Serial Peripheral Interface (SPI) or
the two-wire Inter-Integrated Circuit (1°C) bus. An 8-bit
Parallel Slave Port is also provided.

The PIC16C65/65A/R65 devices have 192 bytes of
RAM, while the PIC16C67 has 368 bytes. All four
devices have 33 I/O pins. In addition, several peripheral
features are available, including: three timer/counters,
two Capture/Compare/PWM modules and two serial
ports. The Synchronous Serial Port can be configured
as either a 3-wire Serial Peripheral Interface (SPI) or
the two-wire Inter-Integrated Circuit (1°C) bus. The Uni-
versal Synchronous Asynchronous Receiver Transmit-

ter (USART) is also known as a Serial Communications
Interface or SCI. An 8-bit Parallel Slave Port is also pro-
vided.

The PIC16C6X device family has special features to
reduce external components, thus reducing 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 a power saving
mode. The user can wake the chip from SLEEP
through several external and internal interrupts, and
resets.

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.

The PIC16C6X family fits perfectly in applications rang-
ing from high-speed automotive and appliance control
to low-power remote sensors, keyboards and telecom
processors. The EPROM technology makes custom-
ization of application programs (transmitter codes,
motor speeds, receiver frequencies, 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 1/O flexibility make the
PIC16C6X very versatile even in areas where no micro-
controller use has been considered before (e.g. timer
functions, serial communication, capture and compare,
PWM functions, and co-processor applications).

11 Family and Upward Compatibility

Those users familiar with the PIC16C5X family of
microcontrollers will realize that this is an enhanced
version of the PIC16C5X architecture. Please refer to
Appendix A for a detailed list of enhancements. Code
written for PIC16C5X can be easily ported to
PIC16CXX family of devices (Appendix B).

1.2 Development Support

PIC16C6X devices are supported by the complete line
of Microchip Development tools.

Please refer to Section 15.0 for more details about
Microchip’s development tools.

© 1997-2013 Microchip Technology Inc.
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PIC16C6X

3.1 Clocking Scheme/Instruction Cycle

The clock input (from OSCH1) is internally divided by
four to generate four non-overlapping quadrature
clocks namely Q1, Q2, Q3, and Q4. Internally, the pro-
gram counter (PC) is incremented every Q1, the
instruction is fetched from the program memory and
latched into the instruction register in Q4. The instruc-
tion is decoded and executed during the following Q1
through Q4. The clock and instruction execution flow is
shown in Figure 3-5.

3.2 Instruction Flow/Pipelining

An “Instruction Cycle” consists of four Q cycles (Q1,
Q2, Q8, 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 (e.g. 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 3-5: CLOCK/INSTRUCTION CYCLE
Q1 | Q2 | Q3 | Q4 1 Q1 | Q2 | Q3 | Q4 1 Q1 | Q2 | Q3 | Q4 |
OSCl ™/ \ / \ /v F /7 / /s / /|
Qty y y |
Q2 | | | || Internal
! ' ! ' r Phase
Q3 | \ ; : \ || Clock
Q4 /—
PC | PC | PC+H I PC+2 !
(Program counter) { { + + |
0OSC2/CLKOUT
(RC mode) |
Fetch INST (PC)
Execute INST (PC-1) Fetch INST (PC+1)
| Execute INST (PC) Fetch INST (PC+2)
Execute INST (PC+1)
EXAMPLE 3-1: INSTRUCTION PIPELINE FLOW
Tcy0 Tey1 Tey2 Tcy3 Tcy4 Tcy5
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 (Forced NOP) Fetch 4 Flush
5. Instruction @ address SUB_1 Fetch SUB_1| Execute SUB_1
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.

DS30234E-page 18

© 1997-2013 Microchip Technology Inc.



PIC16C6X

TABLE 4-5: SPECIAL FUNCTION REGISTERS FOR THE PIC16C65/65A/R65
Value on: Value on
Address |Name Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, all other
BOR resets®
Bank 0
0oh(™ INDF Addressing this location uses contents of FSR to address data memory (not a physical register) 0000 0000 | 0000 0000
01h TMRO Timer0 module’s register XXXX XXXX [Uuuuu uuuu
02h(M PCL Program Counter's (PC) Least Significant Byte 0000 0000 | 0000 0000
o03h®  |STATUS IRP(®) | RP1() | RPO ‘ TO ‘ PD | z ‘ DC | o] 0001 1xxx |000g quuu
04h(M) FSR Indirect data memory address pointer XXXX XXXX |uuuu uuuu
05h PORTA — | — |PORTA Data Latch when written: PORTA pins when read --XX XXXX | --uu uuuu
06h PORTB PORTB Data Latch when written: PORTB pins when read XXXX XXXX |Uuuuu uuuu
07h PORTC PORTC Data Latch when written: PORTC pins when read XXXX XXXX |Uuuuu uuuu
08h PORTD PORTD Data Latch when written: PORTD pins when read XXXX XXXX [Uuuuu uuuu
09h PORTE — — — — l — | RE2 ‘ RE1 | REO ---- -XXX | ---- -uuu
0Ah(12) [PCLATH — — — Write Buffer for the upper 5 bits of the Program Counter ---0 0000 |---0 0000
oBh(" INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF 0000 000x | 0000 000u
0oCh PIR1 PSPIF (6) RCIF TXIF SSPIF CCP1IF | TMR2IF | TMR1IF | 0000 0000|0000 0000
0Dh PIR2 — — — —_ — — — CCP2IF | ---- --- 0f---- --- 0
OEh TMR1L Holding register for the Least Significant Byte of the 16-bit TMR1 register XXXX XXXX [Uuuuu uuuu
OFh TMR1H Holding register for the Most Significant Byte of the 16-bit TMR1 register XXXX XXXX [uuuu uuuu
10h T1CON — | — |T1CKPS1 ‘ T1CKPSO ‘T1OSCEN| T1SYNC ‘ TMR1CS | TMR1ON | --00 0000 | --uu uuuu
11h TMR2 Timer2 module’s register 0000 0000|0000 0000
12h | T2cON —  [routpsa | Toutpsz [ Toutpst [ TouTPso | TMR2ON | T2cKPS1 | T20KPSO [ -000 0000 | 000 0000
13h SSPBUF | Synchronous Serial Port Receive Buffer/Transmit Register XXXX XXXX |Uuuuu uuuu
14h sspcoN | wooL | sspov | sspen | ckp | ssPms | ssPmz | ssPmi | ssPMo [o000 0000|0000 0000
15h CCPR1L |Capture/Compare/PWM1 (LSB) XXXX XXXX | uuuu uuuu
16h CCPR1H |Capture/Compare/PWM1 (MSB) XXXX XXXX | Uuuu uuuu
17h CCP1CON — — CCP1X CCP1Y CCP1M3 | CCP1M2 | CCP1M1 | CCP1MO | --00 0000 | --00 0000
18h RCSTA SPEN RX9 SREN CREN — FERR OERR RX9D 0000 -00x [ 0000 -00x
19h TXREG USART Transmit Data Register 0000 0000 (0000 0000
1Ah RCREG USART Receive Data Register 0000 0000 | 0000 0000
1Bh CCPR2L  |Capture/Compare/PWM2 (LSB) XXXX XXXX | Uuuu uuuu
1Ch CCPR2H |Capture/Compare/PWM2 (MSB) XXXX XXXX |Uuuuu uuuu
in  [ccrecon| — [ — [ copax [ copav [ ccpams | copamz [ copamt | copamo [ --00 0000 | --00 0000
1Eh-1Fh — Unimplemented — —
Legend: x =unknown, u =unchanged, q = value depends on condition, - = unimplemented location read as '0'.
Shaded locations are unimplemented, read as ‘0’.
Note 1: These registers can be addressed from either bank.
2: The upper byte of the Program Counter (PC) is not directly accessible. PCLATH is a holding register for the PC whose
contents are transferred to the upper byte of the program counter. (PC<12:8>)
3: Other (non power-up) resets include external reset through MCLR and the Watchdog Timer reset.
4: The BOR bit is reserved on the PIC16C65, always maintain this bit set.
5: The IRP and RP1 bits are reserved on the PIC16C65/65A/R65, always maintain these bits clear.
6: PIE1<6> and PIR1<6> are reserved on the PIC16C65/65A/R65, always maintain these bits clear.
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PIC16C6X

TABLE 4-6: SPECIAL FUNCTION REGISTERS FOR THE PIC16C66/67 (Cont.d)

Value on: Value on

Address | Name Bit7 Bit6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0 POR, all other
BOR resets(®
Bank 2
100h(M  |[INDF Addressing this location uses contents of FSR to address data memory (not a physical register) 0000 0000|0000 0000
101h TMRO Timer0 module’s register XXXX XXXX [Uuuuu uuuu
102h(M  |PCL Program Counter's (PC) Least Significant Byte 0000 0000 | 0000 0000
103h(" |STATUS IRP | RP1 | RPO ‘ TO ‘ PD | z ‘ DC | C 0001 1xxx |000g quuu
104h(M  |FSR Indirect data memory address pointer XXXX XXXX | UUUU uuuu
105h = Unimplemented = =
106h PORTB PORTB Data Latch when written: PORTB pins when read XXXX XXXX [Uuuuu uuuu
107h — Unimplemented — —
108h — Unimplemented — —
109h — Unimplemented = —
10Ah(1:2 [PCLATH — — — Write Buffer for the upper 5 bits of the Program Counter ---0 0000 |---0 0000
10Bh(Y  [INTCON GIE PEIE TOIE INTE ‘ RBIE TOIF ‘ INTF | RBIF 0000 000x | 0000 000u
}8?: — Unimplemented — —
Bank 3

180h("  |INDF Addressing this location uses contents of FSR to address data memory (not a physical register) 0000 0000 | 0000 0000
181h OPTION RBPU | INTEDG | TOoCS ‘ TOSE ‘ PSA | PS2 ‘ PS1 | PSO 1111 1111|1111 1111
182h("  |PCL Program Counter's (PC) Least Significant Byte 0000 0000 [ 0000 0000
183h(1) |STATUS IRP | RP1 | RPO TO ‘ PD | z ‘ DC | C 0001 1xxx |000g quuu
184h(M  |FSR Indirect data memory address pointer XXXX XXXX | UUUU uuuu
185h — Unimplemented — —
186h TRISB PORTB Data Direction Register 1111 1111|1111 1111
187h — Unimplemented = —
188h — Unimplemented = —
189h — Unimplemented = —
18Ah(1:2) | PCLATH = — = Write Buffer for the upper 5 bits of the Program Counter ~--0 0000 |---0 0000
18Bh(1)  [INTCON GIE PEIE TOIE INTE ‘ RBIE | TOIF ‘ INTF | RBIF 0000 000x [ 0000 000u
:gg: — Unimplemented — —
Legend: x =unknown, u =unchanged, q = value depends on condition, - = unimplemented location read as '0'.

Shaded locations are unimplemented, read as ‘0’.

Note 1: These registers can be addressed from any bank.
2: The upper byte of the Program Counter (PC) is not directly accessible. PCLATH is a holding register for the PC whose

contents are transferred to the upper byte of the program counter. (PC<12:8>)
Other (non power-up) resets include external reset through MCLR and the Watchdog Timer reset.
PIE1<6> and PIR1<6> are reserved on the PIC16C66/67, always maintain these bits clear.
PORTD, PORTE, TRISD, and TRISE are not implemented on the PIC16C66, read as '0'.
PSPIF (PIR1<7>) and PSPIE (PIE1<7>) are reserved on the PIC16C66, maintain these bits clear.

o aRw
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NOTES:
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PIC16C6X

7.3.1 SWITCHING PRESCALER ASSIGNMENT

The prescaler assignment is fully under software con-
trol, i.e., it can be changed “on the fly” during program
execution.

Note: To avoid an unintended device RESET, the
following instruction sequence (shown in
Example 7-1) must be executed when
changing the prescaler assignment from
Timer0 to the WDT. This precaution must
be followed even if the WDT is disabled.

EXAMPLE 7-1: CHANGING PRESCALER (TIMERO—WDT)

1) BSF STATUS, RPO ;Bank 1
Lines 2 and 3 do NOT have to 2) MOVLW b'xx0x0xxx' ;Select clock source and prescale value of
be included if the final desired  3) movwr oPTION REG ;other than 1:1
presc.alle.value |§ other than 1:1. 4) BCF STATUS, RPO ;Bank 0
If 1:1 is final desired value, then

. 5) CLRF TMRO ;jClear TMRO and prescaler

a temporary prescale value is
setin lines 2 and 3 and the final &) BSF  STATUS, RP1  ;Bank 1
prescale value will be setin lines 7) MOVLW Db'=xxxxlxxx' ;Select WDT, do not change prescale value
10 and 11. 8) MOVWF OPTION_REG ;

9) CLRWDT ;jClears WDT and prescaler

10) MOVLW Db'xxxxlxxx' ;jSelect new prescale value and WDT

11) MOVWF OPTION_REG ;

12) BCF STATUS, RPO ;jBank 0

To change prescaler from the WDT to the Timer0 mod-
ule, use the sequence shown in Example 7-2.

EXAMPLE 7-2: CHANGING PRESCALER (WDT—TIMERO)

CLRWDT jClear WDT and prescaler

BSF STATUS, RPO ;Bank 1

MOVLW b'xxxx0xxx' ;Select TMRO, new prescale value and clock source
MOVWF OPTION_REG ;

BCF STATUS, RPO ;Bank 0

TABLE 7-1: REGISTERS ASSOCIATED WITH TIMERO

Value on: val nall

Address |Name | Bit7 | Bit6 Bit5 Bit4 | Bit3 | Bit2 | Bit1 | Bit0 POR, aueona

other resets

BOR

01h, 101h | TMRO Timer0 module’s register XXXX XXXX | uuuu uuuu

0Bh,8Bh, INTCON | GIE PEIE™M TOIE INTE RBIE TOIF INTF RBIF | 0000 000x| 0000 000u
10Bh,18Bh

81h, 181h | OPTION | RBPU | INTEDG TOCS TOSE PSA PS2 PS1 PSO |1111 1111 1111 1111

85h TRISA — — PORTA Data Direction Register(!) --11 1111} --11 1111

Legend: x =unknown, u =unchanged, - = unimplemented locations read as '0'. Shaded cells are not used by Timer0.
Note 1: TRISA<5> and bit PEIE are not implemented on the PIC16C61, read as '0'.
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PIC16C6X

9.0 TIMER2 MODULE

Applicable Devices
61]62]62A]R62[63|R6364]64A|R64[65]65A]RE5]66]67
Timer2 is an 8-bit timer with a prescaler and a post-
scaler. It is especially suitable as PWM time-base for
PWM mode of CCP module(s). TMR2 is a readable and
writable register, and is cleared on any device reset.

The input clock (FOSC/4) has a prescale option of 1:1,
1:4 or 1:16, selected by control bits
T2CKPS1:T2CKPSO0 (T2CON<1:0>).

The Timer2 module has an 8-bit period register, PR2.
Timer2 increments from 00h until it matches PR2 and
then resets to 00h on the next increment cycle. PR2 is
areadable and writable register. The PR2 register is ini-
tialized to FFh upon reset.

The match output of the TMR2 register goes through a
4-bit postscaler (which gives a 1:1 to 1:16 scaling,
inclusive) to generate a TMR2 interrupt (latched in flag
bit TMR2IF (PIR1<1>)).

The Timer2 module can be shut off by clearing control
bit TMR20ON (T2CON<2>) to minimize power con-
sumption.

Figure 9-2 shows the Timer2 control register. T2CON is
cleared upon reset which initializes Timer2 as shut off
with the prescaler and postscaler at a 1:1 value.

9.1 Timer2 Prescaler and Postscaler

Applicable Devices

61]62]62a]R62[63|R63]64]64A|R64]65]65A]RE5]66]67

The prescaler and postscaler counters are cleared
when any of the following occurs:

* a write to the TMR2 register
* a write to the T2CON register

* any device reset (POR, BOR, MCLR Reset, or
WDT Reset).

TMR2 is not cleared when T2CON is written.

9.2 Output of TMR2

Applicable Devices

61]62]62a]R62[63]R63]64]64A|R64]65]65A]RE5]66]67

The output of TMR2 (before the postscaler) is fed to the
Synchronous Serial Port module which optionally uses
it to generate shift clock.

FIGURE 9-1: TIMER2 BLOCK DIAGRAM

Sets
TMR2 TMR2
interrupt output™
flag bit,
TMR2IF

Reset

V.
7

Postscaler
1:1to 1:16| EQ
PR2 reg

Note 1: TMR2 register output can be software selected by
the SSP Module as a baud clock.

Prescaler
1:1, 1:4, 1:16

FIGURE 9-2: T2CON: TIMER2 CONTROL REGISTER (ADDRESS 12h)

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

R/W-0 R/W-0

[ — [routpss[touTPs2[TOUTPS1][TOUTPSO] TMR20ON [T2CKPS1]T2CKPS0] R = Readable bit

bit7

bit 7: Unimplemented: Read as '0'

0000 = 1:1 postscale
0001 = 1:2 postscale
L]
L]
1111 = 1:16 postscale

bit 2: TMR20ON: Timer2 On bit
1 =Timer2 is on
0 = Timer2 is off

00 = 1:1 prescale
01 = 1:4 prescale
1x = 1:16 prescale

bit 6-3: TOUTPS3:TOUTPSO: Timer2 Output Postscale Select bits

bit 1-0: T2CKPS1:T2CKPSO0: Timer2 Clock Prescale Select bits

pito [W = Writable bit

U = Unimplemented bit,
read as ‘0’

-n = Value at POR reset

© 1997-2013 Microchip Technology Inc.
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Applicable Devices
61]62]62A]R62]63]R63]64]64A]R64]65]65A]RE5]66]67 P I C 1 GCGX

FIGURE 11-2: SSPCON: SYNC SERIAL PORT CONTROL REGISTER (ADDRESS 14h)

R/W-0

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

| weoL [ ssPov [ SSPEN | CKP | SSPM3 | SSPM2 [ SSPM1 | SSPMO | |R = Readable bit

bit7

bit 7:

bit 6:

bit 5:

bit 4:

bit 3-0:

bito | W = Writable bit

U = Unimplemented bit, read
as ‘0’

- n =Value at POR reset

WCOL: Write Collision Detect bit

1 = The SSPBUF register is written while it is still transmitting the previous word
(must be cleared in software)

0 = No collision

SSPOV: Receive Overflow Detect bit

In SPI mode

1 =Anew byte is received while the SSPBUF register is still holding the previous data. In case of overflow,
the data in SSPSR register is lost. Overflow can only occur in slave mode. The user must read the SSP-
BUF, even if only transmitting data, to avoid setting overflow. In master mode the overflow bit is not set
since each new reception (and transmission) is initiated by writing to the SSPBUF register.

0 = No overflow

In I2C mode

1 =Abyte is received while the SSPBUF register is still holding the previous byte. SSPOV is a "don’t care"
in transmit mode. SSPOV must be cleared in software in either mode.

0 = No overflow

SSPEN: Synchronous Serial Port Enable bit

In SPI mode
1 = Enables serial port and configures SCK, SDO, and SDI as serial port pins
0 = Disables serial port and configures these pins as I/O port pins

In I2C mode

1 = Enables the serial port and configures the SDA and SCL pins as serial port pins

0 = Disables serial port and configures these pins as I/O port pins

In both modes, when enabled, these pins must be properly configured as input or output.

CKP: Clock Polarity Select bit

In SPI mode
1 = Idle state for clock is a high level. Transmit happens on falling edge, receive on rising edge.
0 = Idle state for clock is a low level. Transmit happens on rising edge, receive on falling edge.

In I2C mode

SCK release control

1 = Enable clock

0 = Holds clock low (clock stretch) (Used to ensure data setup time)

SSPM3:SSPMO0: Synchronous Serial Port Mode Select bits

0000 = SPI master mode, clock = Fosc/4

0001 = SPI master mode, clock = Fosc/16

0010 = SPI master mode, clock = Fosc/64

0011 = SPI master mode, clock = TMR2 output/2

0100 = SPI slave mode, clock = SCK pin. SS pin control enabled.

0101 = SPI slave mode, clock = SCK pin. SS pin control disabled. SS can be used as 1/O pin.
0110 = I?C slave mode, 7-bit address

0111 = I?C slave mode, 10-bit address

1011 = I2C firmware controlled Master Mode (slave idle)

1110 = I°C slave mode, 7-bit address with start and stop bit interrupts enabled
1111 = I2C slave mode, 10-bit address with start and stop bit interrupts enabled
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Applicable Devices

61]62]62A]R62]63]R63]64]64A]R64]65]65A]RE5]66]67

PIC16C6X

11.5.2 MASTER MODE

Master mode of operation is supported in firmware
using interrupt generation on the detection of the
START and STOP conditions. The STOP (P) and
START (S) bits are cleared from a reset or when the
SSP module is disabled. The STOP (P) and START (S)
bits will toggle based on the START and STOP condi-
tions. Control of the 1°C bus may be taken when the P
bit is set, or the bus is idle and both the S and P bits are
clear.

In master mode the SCL and SDA lines are manipu-
lated by clearing the corresponding TRISC<4:3> bit(s).
The output level is always low, irrespective of the
value(s) in PORTC<4:3>. So when transmitting data, a
'1' data bit must have the TRISC<4> bit set (input) and
a '0' data bit must have the TRISC<4> bit cleared (out-
put). The same scenario is true for the SCL line with the
TRISC<3> bit.

The following events will cause SSP Interrupt Flag bit,
SSPIF, to be set (SSP Interrupt if enabled):

¢ START condition

¢ STOP condition

¢ Data transfer byte transmitted/received

Master mode of operation can be done with either the
slave mode idle (SSPM3:SSPMO = 1011) or with the
slave active. When both master and slave modes are
enabled, the software needs to differentiate the
source(s) of the interrupt.

11.5.3 MULTI-MASTER MODE

In multi-master mode, the interrupt generation on the
detection of the START and STOP conditions allows
the determination of when the bus is free. The STOP
(P) and START (S) bits are cleared from a reset or
when the SSP module is disabled. The STOP (P) and
START (S) bits will toggle based on the START and
STOP conditions. Control of the 1C bus may be taken
when bit P (SSPSTAT<4>) is set, or the bus is idle and
both the S and P bits clear. When the bus is busy,
enabling the SSP Interrupt will generate the interrupt
when the STOP condition occurs.

In multi-master operation, the SDA line must be moni-
tored to see if the signal level is the expected output
level. This check only needs to be done when a high
level is output. If a high level is expected and a low level
is present, the device needs to release the SDA and
SCL lines (set TRISC<4:3>). There are two stages
where this arbitration can be lost, these are:

¢ Address Transfer
* Data Transfer

When the slave logic is enabled, the slave continues to
receive. If arbitration was lost during the address trans-
fer stage, communication to the device may be in prog-
ress. If addressed an ACK pulse will be generated. If
arbitration was lost during the data transfer stage, the
device will need to re-transfer the data at a later time.

TABLE 11-5: REGISTERS ASSOCIATED WITH I2C OPERATION

Value on Value on all
Address Name Bit 7 Bit 6 Bit 5 Bit4 Bit 2 Bit 1 Bit0 POR,
other resets
BOR
0Bh, 8Bh, |INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF 0000 000x | 0000 000u
10Bh, 18Bh
0Ch PIR1 PSPIFM | @ RCIF | TXIF | SSPIF |CCP1IF | TMR2IF | TMR1IF| 0000 0000 0000 0000
8Ch PIE1 PSPIE( | @ RCIE | TXIE | SSPIE |CCP1IE|TMR2IE|TMR1IE| 0000 0000 0000 0000
13h SSPBUF |Synchronous Serial Port Receive Buffer/Transmit Register XXXX XXXX |Uuuuu uuuu
93h SSPADD |Synchronous Serial Port (I2C mode) Address Register 0000 0000 | 0000 0000
14h SSPCON | WCOL |[SSPOV |[SSPEN| CKP |SSPM3|SSPM2|SSPM1|SSPMQ | 0000 0000 | 0000 0000
94h SSPSTAT| sMP® | ckE® | D/A P RW UA BF | 0000 0000 |0000 0000
87h TRISC PORTC Data Direction register 1111 1111 | 1111 1111
Legend: x =unknown, u = unchanged, - = unimplemented locations read as '0".

Shaded cells are not used by SSP module in SPI mode.

Note 1: PSPIF and PSPIE are reserved on the PIC16C66, always maintain these bits clear.
2: PIR1<6> and PIE1<6> are reserved, always maintain these bits clear.
3: The SMP and CKE bits are implemented on the PIC16C66/67 only. All other PIC16C6X devices have these two bits unim-

plemented, read as '0".
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BTFSS Bit Test f, Skip if Set CALL Call Subroutine
Syntax: [labell BTFSS fb Syntax: [label] CALL k
Operands: 0<f<127 Operands: 0 <k <2047
0<b<7 Operation: (PC)+ 1> TOS,
Operation: skip if (f<b>) =1 k — PC<10:0>,
Status Affected: None (PCLATH<4Z3>) — PC<12:11>
Encoding: | 01 ‘ 11bb | bEfE | FEEE | Status Affected: None
Description: If bit 'b' in register 'f' is '0' then the next Encoding: | 10 \ Okkk \ kkkk \ kkkk \
instruction is executed. AT - N
If bit b’ is 1", then the next instruction is Description: %%f;ﬁ;%ﬁ?ﬁéggﬁtﬁ) rfﬁ‘é’gtggsrﬁse
discarded and a NOP is executed eleven bit immediate address is loaded
instead, making this a 2Tcy instruction. into PC bits <10:0>. The upper bits of
Words: 1 the PC are loaded from PCLATH. CALL
: is a two cycle instruction.
Cycles: 1(2) Words: 1
Q Cycle Activity: Q1 Q2 Q3 Q4 Cycles: 5
Decode Read Process No- L.
‘ register 'f ‘ data | Operation Q Cycle Activity: Q1 Q2 Q3 Q4
: i1st Cycle | Decode Read Process | Write to
If Skip:  (2nd Cycle) v literal k', | data PC
Qi Q2 Q3 Q4 Push Pe
No- No- No- No-
‘ Operation | Operation | Operation | Operation 2nd CyCIe Oper\:zt-ion Opz’a\‘r(;-tion Opz’a\‘r(;-tion Opyr:tion
Example HERE BTFSC FLAG,1 Example HERE CALL THERE
FALSE GOTO  PROCESS_CODE
TRUE . Before Instruction

Before Instruction

PC = address HERE
After Instruction

if FLAG<1>=0,

PC = address FALSE

if FLAG<1> =1,

PC = address TRUE

PC = Address HERE
After Instruction
PC = Address THERE

TOS = Address HERE+1

© 1997-2013 Microchip Technology Inc.
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CLRF Clear f

Syntax: [label] CLRF f

Operands: 0<f<127

Operation: 00h — (f)
152

Status Affected: Z

Encoding: ‘ 00 | 0001 | 1fff | EEEE

Description: The contents of register 'f' are cleared
and the Z bit is set.

Words: 1

Cycles: 1

Q Cycle Activity:

Example

Q1 Q2 Q3 Q4
Decode Read Process Write
register data register 'f'
i
CLRF FLAG_REG
Before Instruction
FLAG_REG = O0x5A
After Instruction
FLAG_REG = 0x00
z = 1

CLRW Clear W
Syntax: [ label] CLRW
Operands: None
Operation: 00h — (W)
152
Status Affected: Z
Encoding: ’ 00 ‘ 0001 ‘ 0xXXX ‘ XXXX |
Description: W register is cleared. Zero bit (Z) is
set.
Words: 1
Cycles: 1
Q Cycle Activity: Q1 Q2 Q3 Q4
Decode No- Process | Write to
Operation data w
Example CLRW
Before Instruction
W = O0x5A
After Instruction
W = 0x00
zZ = 1
CLRWDT Clear Watchdog Timer
Syntax: [ label] CLRWDT
Operands: None
Operation: 00h - WDT
00— ﬂDT prescaler,
1->T0O
1->PD
Status Affected:  TO, PD
Encoding: ’ 00 ‘ 0000 ‘ 0110 ‘ 0100 |
Description: CLRWDT instruction resets the Watch-
dog Timer. It also resets the prescaler
of the WDT. Status bits TO and PD are
set.
Words: 1
Cycles: 1

Q Cycle Activity:

Example

Q1 Q2 Q3 Q4

Decode No- Process Clear
Operation data WDT
Counter
CLRWDT
Before Instruction
WDT counter = ?
After Instruction
WDT counter =  0x00
WDT prescaler= 0
TO = 1
PD = 1
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[Applicable Devices[61][62][62A[R62[63[R63[64]64A[R64 [65]65A[R65[66]67]

FIGURE 15-4: RESET, WATCHDOG TIMER, OSCILLATOR START-UP TIMER AND POWER-UP
TIMER TIMING

. I(¢
. 0
VDD /
: «
! 0
MCLR / \, /
Internal =30 (¢
POR
:< 33 — | I(d
PWRT j ’?
Time-out ' 32 . .
A ' ¢
0osC ' '
Time-out .
Internal . Y
RESET {
Watchdog ‘ : <,$
Timer ' ! .
RESET . ' :
o ' 31 . .
34— —!34
Note: Refer to Figure 15-1 for load conditions.

TABLE 15-4: RESET, WATCHDOG TIMER, OSCILLATOR START-UP TIMER AND POWER-UP
TIMER REQUIREMENTS

Parameter Sym | Characteristic Min Typt Max | Units Conditions

No.

30* TmcL | MCLR Pulse Width (low) 200 — — ns | VDD =5V, -40°C to +125°C

31* Twdt | Watchdog Timer Time-out Period 7 18 33 ms | VDD =5V, -40°C to +125°C

(No Prescaler)

32 Tost | Oscillation Start-up Timer Period — 1024Tosc — Tosc = OSC1 period

33 Tpwrt | Power-up Timer Period 28 72 132 ms | VDD =5V, -40°C to +125°C

34* Tioz 1/0 Hi-impedance from MCLR Low — — 100 ns
These parameters are characterized but not tested.

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

tested.
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[Applicable Devices[61]62][62A[R62 [63]R63[64]64A[R64 [65]65A[R65[66]67]
FIGURE 18-8: PARALLEL SLAVE PORT TIMING (PIC16C64A/R64)

RE2/CS

REO/RD —\\—/

RE1/WR : : /

— ~«—65

RD7:RDO J D—
i S ' 5:

~— 62—

64— -~
—» '«— 63

Note: Refer to Figure 18-1 for load conditions

TABLE 18-7: PARALLEL SLAVE PORT REQUIREMENTS (PIC16C64A/R64)

Parameter Sym Characteristic Min | Typt | Max | Units | Conditions
No.
62 TdtvV2wrH |Data in valid before WR™ or CST (setup time) 20 — — ns
25 — — ns Extended
Range Only
63* TwrH2dtl |WRT or CST to data—in invalid (hold |PIC16C64A/R64 | 20 — — ns
time) PICI6LC64ARG4| 35 | — | — | ns
64 TrdL2dtV |RDY and CS! to data—out valid — — 80 ns
— — 90 ns Extended
Range Only
65* TrdH2dtl |RDT or CS™ to data—out invalid 10 — 30 ns

* These parameters are characterized but not tested.
1 Data in "Typ" column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
tested.
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[Applicable Devices[61]62][62A[R62[63]R63[64]64A[R64 [65]65A[R65[66]67]

19.1 DC Characteristics: PIC16C65-04 (Commercial, Industrial)
PIC16C65-10 (Commercial, Industrial)
PIC16C65-20 (Commercial, Industrial)
Standard Operating Conditions (unless otherwise stated)
Operating temperature  -40°C < TA < +85°C for industrial and
DC CHARACTERISTICS 0°C < TA < +70°C for commercial
Param Characteristic Sym | Min | Typt | Max | Units Conditions
No.
D001 Supply Voltage VDD 4.0 - 6.0 V | XT, RC and LP osc configuration
DOO1A 4.5 - 5.5 V | HS osc configuration
D002* | RAM Data Retention VDR - 15 - \
Voltage (Note 1)
D003 | VDD start voltage to VPOR - Vss | - V | See section on Power-on Reset for details
ensure internal Power-on
Reset signal
D004* | VDD rise rate to ensure Svbb | 0.05 - - | V/Ims | See section on Power-on Reset for details
internal Power-on Reset
signal
D010 | Supply Current (Note 2, 5) |IDD - 2.7 5 mA | XT, RC osc configuration
Fosc = 4 MHz, VDD = 5.5V (Note 4)
D013 - 13.5| 30 | mA |HS osc configuration
Fosc =20 MHz, VbD = 5.5V
D020 Power-down Current IPD - 10.5 | 800 | pA |VDD =4.0V, WDT enabled,-40°C to +85°C
D021 (Note 3, 5) - 1.5 | 800 | pA |VDD=4.0V, WDT disabled,-0°C to +70°C
D021A - 1.5 | 800 | pA |VDD=4.0V, WDT disabled,-40°C to +85°C
*  These parameters are characterized but not tested.
t  Datain "Typ" column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only
and are not tested.
Note 1: This is the limit to which VDD can be lowered without losing RAM data.

2: The supply current is mainly a function of the operating voltage and frequency. Other factors such as 1/0 pin
loading and switching rate, oscillator type, internal code execution pattern, and temperature also have an
impact on the current consumption.

The test conditions for all IDD measurements in active operation mode are:
OSC1 = external square wave, from rail to rail; all I/O pins tristated, pulled to VDD,
MCLR = VDD; WDT enabled/disabled as specified.

3: The power down current in SLEEP mode does not depend on the oscillator type. Power-down current is mea-
sured with the part in SLEEP mode, with all I/O pins in hi-impedance state and tied to VDD and Vss.

4: For RC osc configuration, current through Rext is not included. The current through the resistor can be esti-
mated by the formula Ir = VDD/2Rext (mA) with Rext in kOhm.

5: Timer1 oscillator (when enabled) adds approximately 20 uA to the specification. This value is from character-

ization and is for design guidance only. This is not tested.
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[Applicable Devices[61]62][62A[R62[63[R63[64]64A[R64 [65]65A[R65[66]67]

Standard Operating Conditions (unless otherwise stated)

Operating temperature -40°C < TA < +85°C for industrial and
DC CHARACTERISTICS 0°C < TA < +70°C for commercial
Operating voltage VDD range as described in DC spec Section 19.1 and
Section 19.2
Param Characteristic Sym Min |Typ| Max |Units Conditions
No. 1.
Capacitive Loading Specs on
Output Pins
D100 |OSC2 pin Cosc2 - - 15 pF |In XT, HS and LP modes when
external clock is used to drive
OSscCH1.
D101 All 1/O pins and OSC2 (in RC mode)|Cio - - 50 pF
D102 |SCL, SDA in I°C mode Cb - -| 400 | pF

*

t
Note 1:

2:

These parameters are characterized but not tested.

Data in “Typ” column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only

and are not tested.

In RC oscillator configuration, the OSC1/CLKIN pin is a Schmitt Trigger input. It is not recommended that the

PIC16C6X be driven with external clock in RC mode.

The leakage current on the MCLR/VPP pin is strongly dependent on the applied voltage level. The specified
levels represent normal operating conditions. Higher leakage current may be measured at different input volt-

ages.

Negative current is defined as current sourced by the pin.
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[Applicable Devices[61]62][62A[R62[63[R63[64]64A[R64 [65]65A[R65[66]67]
19.5 Timing Diagrams and Specifications

FIGURE 19-2: EXTERNAL CLOCK TIMIN
. Q4 X Q1 : Q2 : Q3 . Q4 . Qi I

OSC1

CLKOUT

TABLE 19-2: EXTERNAL CLOCK TIMING REQUIREMENTS

Parameter Sym | Characteristic Min | Typt Max Units | Conditions
No.
Fosc |External CLKIN Frequency DC — 4 MHz | XT and RC osc mode
(Note 1) DC — 4 MHz | HS osc mode (-04)
DC — 10 MHz | HS osc mode (-10)
DC — 20 MHz | HS osc mode (-20)
DC — 200 kHz |LP osc mode
Oscillator Frequency DC — 4 MHz | RC osc mode
(Note 1) 0.1 — 4 MHz | XT osc mode
4 — 20 MHz |HS osc mode
5 — 200 kHz |LP osc mode
1 Tosc | External CLKIN Period 250 — — ns | XT and RC osc mode
(Note 1) 250 — — ns |HS osc mode (-04)
100 — — ns | HS osc mode (-10)
50 — — ns | HS osc mode (-20)
5 — — ps | LP osc mode
Oscillator Period 250 — — ns |RC osc mode
(Note 1) 250 — 10,000 ns | XT osc mode
250 — 250 ns | HS osc mode (-04)
100 — 250 ns | HS osc mode (-10)
50 — 250 ns | HS osc mode (-20)
5 — — ps | LP osc mode
2 Tcy |Instruction Cycle Time (Note 1) 200 Tey DC ns |Tcy =4/Fosc
3 TosL, |External Clock in (OSC1) High or 50 — — ns | XT oscillator
TosH |Low Time 25 — — us | LP oscillator
15 — — ns | HS oscillator
4 TosR, |External Clock in (OSC1) Rise or — — 25 ns | XT oscillator
TosF | Fall Time — — 50 ns | LP oscillator
— — 15 ns | HS oscillator
1 Data in "Typ" column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
tested.

Note 1: Instruction cycle period (TcY) equals four times the input oscillator time-base period. All specified values are based on
characterization data for that particular oscillator type under standard operating conditions with the device executing code.
Exceeding these specified limits may result in an unstable oscillator operation and/or higher than expected current con-
sumption. All devices are tested to operate at "min." values with an external clock applied to the OSC1/CLKIN pin.

When an external clock input is used, the "Max." cycle time limit is "DC" (no clock) for all devices.
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[Applicable Devices[61]62]62A[R62[63]R63[64]64A[R64[65]65A[R65[66[67]
FIGURE 19-5: TIMERO AND TIMER1 EXTERNAL CLOCK TIMINGS

- 42 >

TMRO or f
TMR1

Note: Refer to Figure 19-1 for load conditions. !

TABLE 19-5: TIMERO AND TIMER1 EXTERNAL CLOCK REQUIREMENTS

Param Sym Characteristic Min Typt | Max | Units [Conditions
No.
40* TtoOH TOCKI High Pulse Width No Prescaler 0.5Tcy + 20 — — ns |Must also meet
With Prescaler 10 — | - ns [Parameter 42
41* TtOL TOCKI Low Pulse Width No Prescaler 0.5Tcy + 20 — - ns [Must also meet
With Prescaler 10 — — ns |parameter 42
42* TtOP TOCKI Period No Prescaler Tcy + 40 — — ns
With Prescaler |Greater of: — — ns [N = prescale value
20 or Tey + 40 (2, 4, ..., 256)
N
45* THH T1CKI High Time |Synchronous, Prescaler = 1 0.5Tcy + 20 — — ns |Must also meet
Synchronous, [PIC16C6X 15 — — ns |parameter 47
Prescaler = PIC16LC6X 25 — — ns
2,4,8
Asynchronous |PIC16C6X 30 - - ns
PIC16LC6X 50 — — ns
46* THL T1CKIl Low Time  |Synchronous, Prescaler = 1 0.5Tcy + 20 — — ns |Must also meet
Synchronous, [PIC16C6X 15 — — ns |parameter 47
Prescaler = PIC16LC6X 25 — — ns
2,48
Asynchronous |PIC16C6X 30 — — ns
PIC16LC6X 50 — — ns
47 Tt1P  [T1CKIl input period [Synchronous |PIC16C6X Greater of: - - ns [N = prescale value
30 or_TcCY + 40 (1,2,4,8)
N
PIC16LC6X Greater of: N = prescale value
50 OR_TCY + 40 (1,2,4,8)
N
Asynchronous |PIC16C6X 60 — — ns
PIC16LC6X 100 — — ns
Ft1 Timer1 oscillator input frequency range DC — | 200 | kHz
(oscillator enabled by setting bit TIOSCEN)
48 TCKEZtmr1|Delay from external clock edge to timer increment 2Tosc — |7Tosc| —

*

These parameters are characterized but not tested.
1 Data in "Typ" column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
tested.
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[Applicable Devices[61]62][62A[R62[63[R63[64]64A[R64 [65]65A[R65[66]67]

21.0 ELECTRICAL CHARACTERISTICS FOR PIC16CR63/R65

Absolute Maximum Ratings ()

Ambient temperature under bias
Storage temperature
Voltage on any pin with respect to Vss (except VDD, MCLR, and RA4)..
Voltage on VDD with respect to Vss

...-55°C to +125°C
-65°C to +150°C
-0.3V to (VDD + 0.3V)
-0.3V to +7.5V

Voltage on MCLR with respect to Vss (Note 2) 0V to +14V
Voltage on RA4 With reSPECE 10 VSS .....ccueiiiiiiiii e e 0V to +14V
Total power diSSIPAtioN (NOTE 1) ...c..iiiiiiiieiieeieesie ettt et e ee s eesseesseeenssesssesneeesseenseessefonsierenanenans 1.0W

Maximum current out of VSS pin
Maximum current into VDD pin
Input clamp current, Ik (VI < 0 or VI > VDD)
Output clamp current, lok (VO < 0 or VO > VDD) ...
Maximum output current sunk by any I/O pin........cccccveiiriiiiie e Ko

Maximum current sunk by PORTC and PORTD (Note 3) (combined)
Maximum current sourced by PORTC and PORTD (Note 3) (combined
Note 1: Power dissipation is calculated as follows: Pdis = VDD

Note 2:

Note 3:

than pulling this pin directly to Vss.

PORTD and PORTE not available on the P C1\6 63

indicated in the operation listings of this sp
extended periods may affect device reliability.

{ficati

n

TABLE 21-1: CROSS REFERENCE O ICE'SPECS FOR OSCILLATOR CONFIGURATIONS
AND FREQU@EI\ES OF O ATION (COMMERCIAL DEVICES)
PIC16CR63-04 PIC16CR63-20 PIC16LCR63-04 .
osc PIC16CR65-04 PIC16CR65-20 PIC16LCR65-04 JW Devices
RC | vbp: 4.0V to 5.5V VDD: 4.5V to 5.5V VDD: 3.0V to 5.5V VDD: 4.0V to 5.5V

IDD: 2.7 mA typ. at 5.5V
IPD: 1.5 pA typ. at 4V
Freq: 4 MHz max.

IbD: 3.8 mA max. at 3V
IPD: 5 pA max. at 3V
Freq: 4 MHz max.

IbD: 5 mA max. at 5.5V
IPD: 16 pA max. at 4V
Freq: 4 MHz max.

IDD: 5 mA mg; 5.5

IPD: 16 pnArhax. atVv

Freq: 4 ;A{:g
5V,

1055\

>’DD: 4.5V to 5.5V

IbD: 2.7 mA typ. at 5.5V
IPD: 1.5 pA typ. at 4V
Freq: 4 MHz max.

VDD: 4.5V to 5.5V

IDD: 2.7 mA typ. at 5.5V
IPD: 1.5 pA typ. at 4V
Freq: 4 MHz max.

VDD: 3.0V to 5.5V

IbD: 3.8 mA max. at 3V
IPD: 5 puA max. at 3V
Freq: 4 MHz max.

VDD: 4.0V to 5.5V

IbD: 5 mA max. at 5.5V
IPD: 16 pA max. at 4V
Freq: 4 MHz max.

IPD: 1.5 pA typ. at 4.5V
Freq: 4 MHz max.

VDD: 4.5V to 5.5V

Ibb: 10 mA max. at5.5

IPD 1.5 pAtyp. at 4.5V
Freq: 10 MHz max.

VDD: 4.5V to 5.5V

IbD: 20 mA max. at 5.5

IPD: 1.5 pA typ. at 4.5V
Freq: 20 MHz max.

Not recommended for
use in HS mode

VDD: 4.5V to 5.5V

IbD: 20 mA max. at
5.5V

IPD: 1.5 pA typ. at 4.5V
Freq: 20 MHz max.

LP

VDD: 4.0V to 5.5V
IDD: 52.5 pA typ.

at 32 kHz, 4.0V
IPD: 0.9 pA typ. at 4.0V
Freq: 200 kHz max.

Not recommended for
use in LP mode

Not recommended for
use in LP mode

VoD: 3.0V to 5.5V

IDD: 48 pA max. at 32
kHz, 3.0V

IPD: 5 pA max. at 3.0V

Freq: 200 kHz max.

VbD: 3.0V to 5.5V
IDD: 48 pnA max.

at 32 kHz, 3.0V
IPD: 5 pA max. at 3.0V
Freq: 200 kHz max.

The shaded sections indicate oscillator selections which are tested for functionality, but not for MIN/MAX specifications. It is recom-
mended that the user select the device type that ensures the specifications required.
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Data based on matrix samples. See first page of this section for details.

PIC16C6X

[Applicable Devices[61]62][62A[R62[63]R63[64]64A[R64 [65]65A[R65 (6667

FIGURE 23-29: TYPICAL IpD vs. FREQUENCY

(HS MODE, 25°C)

FIGURE 23-30: MAXIMUM IpD vs.
FREQUENCY

70 (HS MODE, -40°C TO 85°C)
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249 28-Lead Ceramic Side Brazed Dual In-Line with Window (300 mil) (JW)

Note:

For the most current package drawings, please see the Microchip Packaging Specification located
at http://www.microchip.com/packaging

o

B N E——— I eA d
Pin #1 a | F eB :
Indicator Area ~rl
—

Base

Plane \{

Seating /’l

Plane
B1

al
Package Group: Ceramic Side Brazed Dual In-Line (CER)
Millimeters Inches
Symbol
Min Max Notes Min Max Notes

o 0° 10° 0° 10°
A 3.937 5.030 0.155 0.198
A1 1.016 1.524 0.040 0.060
A2 2.921 3.506 0.115 0.138
A3 1.930 2.388 0.076 0.094
B 0.406 0.508 0.016 0.020
B1 1.219 1.321 Typical 0.048 0.052
C 0.228 0.305 Typical 0.009 0.012
D 35.204 35.916 1.386 1.414
D1 32.893 33.147 Reference 1.295 1.305
E 7.620 8.128 0.300 0.320
E1 7.366 7.620 0.290 0.300
el 2.413 2.667 Typical 0.095 0.105
eA 7.366 7.874 Reference 0.290 0.310
eB 7.594 8.179 0.299 0.322
L 3.302 4.064 0.130 0.160
N 28 28 28 28
S 1.143 1.397 0.045 0.055
S1 0.533 0.737 0.021 0.029

© 1997-2013 Microchip Technology Inc.

DS30234E-page 295



