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TO OUR VALUED CUSTOMERS

It is our intention to provide our valued customers with the best documentation possible to ensure successful use of your Micro-
chip products. To this end, we will continue to improve our publications to better suit your needs. Our publications will be refined
and enhanced as new volumes and updates are introduced.

If you have any questions or comments regarding this publication, please contact the Marketing Communications Department via
E-mail at docerrors@mail.microchip.com or fax the Reader Response Form in the back of this data sheet to (480) 792-4150.
We welcome your feedback.

Most Current Data Sheet

To obtain the most up-to-date version of this data sheet, please register at our Worldwide Web site at:
http://www.microchip.com

You can determine the version of a data sheet by examining its literature number found on the bottom outside corner of any page.
The last character of the literature number is the version number, (e.g., DS30000A is version A of document DS30000).

Errata

An errata sheet, describing minor operational differences from the data sheet and recommended workarounds, may exist for current
devices. As device/documentation issues become known to us, we will publish an errata sheet. The errata will specify the revision
of silicon and revision of document to which it applies.

To determine if an errata sheet exists for a particular device, please check with one of the following:

» Microchip’s Worldwide Web site; http://www.microchip.com
» Your local Microchip sales office (see last page)
» The Microchip Corporate Literature Center; U.S. FAX: (480) 792-7277

When contacting a sales office or the literature center, please specify which device, revision of silicon and data sheet (include
literature number) you are using.

Customer Notification System

Register on our web site at www.microchip.com/cn to receive the most current information on all of our products.
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PIC16C62X

FIGURE 4-4: DATA MEMORY MAP FOR
THE PIC16C620/621
File File
Address Address

ooh | INDF( INDF(") 80h
01h TMRO OPTION 81h
02h PCL PCL 82h
03h STATUS STATUS 83h
04h FSR FSR 84h
05h PORTA TRISA 85h
06h PORTB TRISB 86h
07h 87h
08h 88h
09h 89h
O0Ah PCLATH PCLATH 8Ah
0Bh INTCON INTCON 8Bh
0Ch PIR1 PIE1 8Ch
0Dh 8Dh
OEh PCON 8Eh
OFh 8Fh
10h 90h
11h 91h
12h 92h
13h 93h
14h 94h
15h 95h
16h 96h
17h 97h
18h 98h
19h 99h
1Ah 9Ah
1Bh 9Bh
1Ch 9Ch
1Dh 9Dh
1Eh 9Eh
1Fh CMCON VRCON 9Fh
20h AOh

General

Purpose
6Fh Register
70h

——————

7Fh FFh

Bank 0 Bank 1

|:| Unimplemented data memory locations, read as '0".
Note 1: Not a physical register.

FIGURE 4-5: DATA MEMORY MAP FOR

THE PIC16C622

File File
Address Address

00h| INDF( INDF() 80h
01h TMRO OPTION 81h
02h PCL PCL 82h
03h STATUS STATUS 83h
04h FSR FSR 84h
05h PORTA TRISA 85h
06h PORTB TRISB 86h
07h 87h
08h 88h
09h 89h
0Ah PCLATH PCLATH 8Ah
0Bh INTCON INTCON 8Bh
0Ch PIR1 PIE1 8Ch
0Dh 8Dh
OEh PCON 8Eh
OFh 8Fh
10h 90h
11h 91h
12h 92h
13h 93h
14h 94h
15h 95h
16h 96h
17h 97h
18h 98h
19h 9%h
1Ah 9Ah
1Bh 9Bh
1Ch 9Ch
1Dh 9Dh
1Eh 9Eh
1Fh CMCON VRCON 9Fh
20h AOh

General General

Purpose Purpose
Register Register BFh
COh

e —————
7Fh FFh
Bank 0 Bank 1
D Unimplemented data memory locations, read as '0'.
Note 1: Not a physical register.

© 2003 Microchip Technology Inc.
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4222 OPTION Register

The OPTION register is a readable and writable
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.

Note: To achieve a 1:1 prescaler assignment for
TMRO, assign the prescaler to the WDT
(PSA =1).

REGISTER 4-2: 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 | ToCS | TOSE | PSA | PS2 \ PS1 \ PSO \
bit 7 bit 0
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 Timer0O module
bit 2-0 PS<2:0>: 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
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
- n = Value at POR 1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown

© 2003 Microchip Technology Inc. DS30235J-page 19
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5.0 1/OPORTS

The PIC16C62X have two ports, PORTA and PORTB.
Some pins for these I/O ports are multiplexed with an
alternate function for the peripheral features on the
device. In general, when a peripheral is enabled, that
pin may not be used as a general purpose /O pin.

5.1 PORTA and TRISA Registers

PORTA is a 5-bit wide latch. RA4 is a Schmitt Trigger
input and an open drain output. Port RA4 is multiplexed
with the TOCKI clock input. All other RA port pins have
Schmitt Trigger input levels and full CMOS output
drivers. All pins have data direction bits (TRIS regis-
ters), which can configure these pins as input or output.

A '"1"in the TRISA register puts the corresponding out-
put driver in a Hi-impedance mode. A '0' in the TRISA
register puts the contents of the output latch on the
selected pin(s).

Reading the PORTA register reads the status of the
pins, whereas writing to it will write to the port latch. All
write operations are read-modify-write operations. So a
write to a port implies that the port pins are first read,
then this value is modified and written to the port data
latch.

The PORTA pins are multiplexed with comparator and
voltage reference functions. The operation of these
pins are selected by control bits in the CMCON
(comparator control register) register and the VRCON
(voltage reference control register) register. When
selected as a comparator input, these pins will read
as '0's.

FIGURE 5-1: BLOCK DIAGRAM OF
RA1:RAO0 PINS
Data
Bus D Q
WR VDD VbD
PORTA | cK.Qa
Data Latch
oD Q
110
WR N Pin
TRISA ~_ A
CK™-Q Vss
TRIS Latch
Analog
. Input Mode
Schmitt Trigger /j
RD TRISA Input Buffer
EN
RD PORTA {>0 —‘
T To Comparator

Note: On RESET, the TRISA register is set to all
inputs. The digital inputs are disabled and
the comparator inputs are forced to ground
to reduce excess current consumption.

TRISA controls the direction of the RA pins, even when
they are being used as comparator inputs. The user
must make sure to keep the pins configured as inputs
when using them as comparator inputs.

The RA2 pin will also function as the output for the
voltage reference. When in this mode, the VREF pinis a
very high impedance output and must be buffered prior
to any external load. The user must configure
TRISA<2> bit as an input and use high impedance
loads.

In one of the Comparator modes defined by the
CMCON register, pins RA3 and RA4 become outputs
of the comparators. The TRISA<4:3> bits must be
cleared to enable outputs to use this function.

EXAMPLE 5-1: INITIALIZING PORTA

CLRF PORTA ;Initialize PORTA by setting

;output data latches
MOVLW 0X07 ;Turn comparators off and

MOVWE  CMCON ;jenable pins for I/0

; functions
BSF STATUS, RPO ;Select Bankl
MOVLW 0x1F ;Value used to initialize
;data direction
MOVWE' TRISA ;Set RA<4:0> as inputs

;TRISA<7:5> are always

;read as '0'.

FIGURE 5-2: BLOCK DIAGRAM OF RA2 PIN
Data
Bus D Q
WR VDD VDD
PORTA| CK™_ Q ]
Data Latch
L
RA2
WR N Pin
TRISA | 5
CK\-Q Vss
TRIS Latch Vss
Analog
‘ Input Mode
Schmitt Trigger |
RD TRISA Input Buffer
| a o
EN
RD PORTAL > —‘
" To Comparator
VROE ———@ _
e———————
VREF ——e~

© 2003 Microchip Technology Inc.
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NOTES:
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PIC16C62X

9.2 Oscillator Configurations

9.21 OSCILLATOR TYPES

The PIC16C62X devices can be operated in four
different oscillator options. The user can program two
configuration bits (FOSC1 and FOSCO) to select one of
these four modes:

* LP Low Power Crystal
« XT Crystal/Resonator
« 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 9-1). The PIC16C62X 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 9-2).

FIGURE 9-1: CRYSTAL OPERATION
(OR CERAMIC
RESONATOR) (HS, XT OR
LP OSC
CONFIGURATION)

| 0oscC1 DC
—e .
C1 l To internal logic

[ XTAL ! SLEEP
= oscz| *
| -
c2 SeeNote PIC16C62X

See Table 9-1 and Table 9-2 for recommended
values of C1 and C2.

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

FIGURE 9-2: EXTERNAL CLOCKINPUT
OPERATION (HS, XT OR
LP OSC

CONFIGURATION)

clock from > )

ext. system osc1
PIC16C62X
Open <®— 0OSC2

TABLE 9-1: CAPACITOR SELECTION FOR

CERAMIC RESONATORS

Ranges Characterized: (\

Mode Freq 0SC1(C1) q@@)&

XT 455 kHz

22 - 100 pF 100 pF

20MHz |15-68 B8 pF
40MHz 1568 5 - 68 pF
HS 8.0 MHz B~ [10-68pF

16.0 MKz - 10 - 22 pF

pF
Higher, c\%u}m creases the stability of the oscil-
increases the start-up time. These
e for design guidance only. Since each

sohator has its own characteristics, the user
should consult the resonator manufacturer for

appropriate values of external components.

TABLE 9-2:  CAPACITOR SELECTION FOR
CRYSTAL OSCILLATOR
Mode Freq 0SC1(C1) | 0SC2(C2)
P 32kHz | 68-100pF | 68-100 pF

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

100 kHz | 68-150 pF 15\pﬁ§

XT | 2MHz | 15-30pF |[~\{5\@0®F
4 MHz 15-3%5\% 0 pF

8MHz | 15 \i\\\)w-pr
HS | 10MHz 15 - 30 pF

20 MHz OpF | 15-30pF

Higher c c\%%?hkreases the stability of the
u

0 increases the start-up time.

0sCi
dse es are for design guidance only. Rs may
@ b€ Peguired in HS mode as well as XT mode to

avoid overdriving crystals with low drive level
specification. Since each crystal has its own
characteristics, the user should consult the crystal
manufacturer for appropriate values of external

components.

© 2003 Microchip Technology Inc.
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9.3 RESET

The PIC16C62X differentiates between various kinds
of RESET:

a) Power-on Reset (POR)

b) MCLR Reset during normal operation

c) MCLR Reset during SLEEP

d) WDT Reset (normal operation)

e) WDT wake-up (SLEEP)

f)  Brown-out Reset (BOR)

Some registers are not affected in any RESET
condition Their status is unknown on POR and

unchanged in any other RESET. Most other registers
are reset to a “RESET state” on Power-on Reset,

MCLR Reset, WDT Reset and MCLR Reset during
SLEEP. They are not affected by a WDT wake-up,
since this is viewed as the resumption of normal
operation. TO and PD bits are set or cleared differently
in different RESET situations as indicated in Table 9-2.
These bits are used in software to determine the nature
of the RESET. See Table 9-5 for a full description of
RESET states of all registers.

A simplified block diagram of the on-chip RESET circuit
is shown in Figure 9-6.

The MCLR Reset path has a noise filter to detect and
ignore small pulses. See Table 12-5 for pulse width
specification.

FIGURE 9-6: SIMPLIFIED BLOCK DIAGRAM OF ON-CHIP RESET CIRCUIT
External
RESET
7
MCLR/
VPP Pin SLEEP
WDT |WDT ——
Module Time-out
Reset
/DD rise
detect S
VoD Power-on Reset
Brown-out 4_‘ )
Reset BODEN S Q
OST/PWRT
osT Chip_Reset
10-bit Ripple—counter} ) R QF——
OSC1/
CLKIN
Pin PWRT

_chipM
O;chgc _|> 10-bit Ripple-counter I_

Enable PWRT

Enable OST

See Table 9-1 for time-out situations.

Note 1: This is a separate oscillator from the RC oscillator of the CLKIN pin.

© 2003 Microchip Technology Inc.
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9.4 Power-on Reset (POR), Power-up
Timer (PWRT), Oscillator Start-up
Timer (OST) and Brown-out Reset
(BOR)

9.41 POWER-ON RESET (POR)

The on-chip POR circuit holds the chip in RESET until
VDD has reached a high enough level for proper
operation. To take advantage of the POR, just tie the
MCLR pin through a resistor to VDD. This will eliminate
external RC components usually needed to create
Power-on Reset. A maximum rise time for VDD is
required. See Electrical Specifications for details.

The POR circuit does not produce an internal RESET
when VDD declines.

When the device starts normal operation (exits the
RESET condition), device operating parameters (volt-
age, frequency, temperature, etc.) must be met to
ensure operation. If these conditions are not met, the
device must be held in RESET until the operating
conditions are met.

For additional information, refer to Application Note
ANG607, “Power-up Trouble Shooting”.

9.4.2 POWER-UP TIMER (PWRT)

The Power-up Timer provides a fixed 72 ms (nominal)
time-out on power-up only, from POR or Brown-out
Reset. The Power-up Timer operates on an internal RC
oscillator. The chip is kept in RESET as long as PWRT
is active. The PWRT delay allows the VDD to rise to an
acceptable level. A configuration bit, PWRTE can
disable (if set) or enable (if cleared or programmed) the
Power-up Timer. The Power-up Timer should always
be enabled when Brown-out Reset is enabled.

The Power-up Time delay will vary from chip-to-chip
and due to VDD, temperature and process variation.
See DC parameters for details.

9.4.3 OSCILLATOR START-UP TIMER
(OST)

The Oscillator Start-Up Timer (OST) provides a 1024
oscillator cycle (from OSC1 input) delay after the
PWRT delay is over. This ensures that the crystal
oscillator or resonator has started and stabilized.

The OST time-out is invoked only for XT, LP and HS
modes and only on Power-on Reset or wake-up from
SLEEP.

9.4.4 BROWN-OUT RESET (BOR)

The PIC16C62X members have on-chip Brown-out
Reset circuitry. A configuration bit, BODEN, can
disable (if clear/programmed) or enable (if set) the
Brown-out Reset circuitry. If VDD falls below 4.0V refer
to VBOR parameter D005 (VBOR) for greater than
parameter (TBOR) in Table 12-5. The brown-out situa-
tion will RESET the chip. A RESET won’t occur if VDD
falls below 4.0V for less than parameter (TBOR).

On any RESET (Power-on, Brown-out, Watchdog, etc.)
the chip will remain in RESET until VDD rises above
BVDD. The Power-up Timer will now be invoked and will
keep the chip in RESET an additional 72 ms.

If VDD drops below BVDD while the Power-up Timer is
running, the chip will go back into a Brown-out Reset
and the Power-up Timer will be re-initialized. Once VDD
rises above BVDD, the Power-Up Timer will execute a
72 ms RESET. The Power-up Timer should always be
enabled when Brown-out Reset is enabled. Figure 9-7
shows typical Brown-out situations.

FIGURE 9-7: BROWN-OUT SITUATIONS
VDD
______________ N/  _ _ _ _ _ _ _______ BV
o -
|
INTERNAL | —
RESET 72ms
Voo -____________W _____________ BVbD
NS N\
|
INTERNAL <oms #¥—A
RESET 72ms
VDD
_________________________________ BVDD
X A
I
INTERNAL pu—
RESET 72ms

DS30235J-page 50
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FIGURE 9-8:

TIME-OUT SEQUENCE ON POWER-UP (MCLR NOT TIED TO VDD): CASE 1

VDD

MCLR

INTERNAL POR

PWRT TIME-OUT

OST TIME-OUT

INTERNAL RESET

/

TPWRT

+=—TOST—

FIGURE 9-9:

TIME-OUT SEQUENCE ON POWER-UP (MCLR NOT TIED TO VbpD): CASE 2

VDD

MCLR

INTERNAL POR

PWRT TIME-OUT

OST TIME-OUT

INTERNAL RESET

/

TPWRT

FIGURE 9-10:

TIME-OUT SEQUENCE ON POWER-UP (MCLR TIED TO VDD)

VDD

MCLR

INTERNAL POR

PWRT TIME-OUT

OST TIME-OUT

INTERNAL RESET

/

TPWRF

< TOST-»
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10.1 Instruction Descriptions

ADDLW Add Literal and W ANDLW AND Literal with W
Syntax: [ label] ADDLW K Syntax: [/abel] ANDLW K
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: ‘ tL l 1001 | kkkk l kkkk ‘
Description: The contents of the W register are Description: The contents of W register are .
added to the eight bit literal 'k and AND’ed with the eight bit literal 'k'.
the result is placed in the W The result is placed in the W
register. register.
Words: 1 Words: 1
Cycles: 1 Cycles: 1
Example ADDLW  0x15 Example ANDLW  O0x5F
Before Instruction Before Instruc_tlon
W o= 0x10 W= OxA3
After Instruction After Instructlc:n
W = 0x25 W= 0x03
ADDWF Add W and f ANDWF AND W with f
Syntax: [label] ADDWF fd Syntax: [fabel] ANDWF f.d
: <f<
Operands: 0<f<127 Operands: 3 ;f[a 11]27
d e [0,1] . >
Operation: (W) + () — (dest) Operation: (W) .AND. (f) — (dest)
Status Affected:  C, DC, Z Status Affected: 2
. Encoding: ‘ 00 ‘ 0101 ‘ afff ‘ FEfE ‘
Encoding: ‘ 00 ‘ 0111 ‘ Afff ‘ FEEE ‘ o : . .
Description: Add the contents of the W register Description: @NI?,;r,]EV(\)I iﬁgelitaesru\ll:lit: srteogrls;eirn
with register 'f'. If 'd" is 0, the result th.e W regis,ter lf'd'is 1. the result
is stored in the W register. If 'd' is is stored back.in e istér »
1, the result is stored back in 9 ’
register 'f'. Words: 1
Words: 1 Cycles: 1
Cycles: 1 Example ANDWF  FSR, 1
Example ADDWF FSR, 0 Before Instruction
. w = 0x17
Before Instruction FSR= OxC2
W o= 0ar After Instruction
FSR=  0xC2 W= ox17
After Instruction FSR=  Ox02
W = 0xD9
FSR=  0xC2

© 2003 Microchip Technology Inc. DS30235J-page 63
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FIGURE 12-3: PIC16C62XA VOLTAGE-FREQUENCY GRAPH, 0°C < TA < +70°C
6.0

5.5

5.0

VDD 4.5

(Volts)

3.5

3.0

25

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.

FIGURE 12-4: PIC16C62XA VOLTAGE-FREQUENCY GRAPH, -40°C < TA<0°C, +70°C < TA <
+125°C

6.0

5.5

5.0

4.5

VbD

Volts
( ) 4.0

3.5

3.0

25

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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12.4 DC Characteristics: PIC16C62X/C62XA/CR62XA (Commercial, Industrial, Extended)
PIC16LC62X/LC62XA/LCR62XA (Commercial, Industrial, Extended) (CONT.)

PIC16C62X/C62XA/CR62XA

Standard Operating Conditions (unless otherwise stated)

Operating temperature -40°C < TA < +85°C for industrial and
0°C < TA <+70°C for commercial and

-40°C < TA < +125°C for extended

PIC16LC62X/LC62XA/LCR62XA

Standard Operating Conditions (unless otherwise stated)

Operating temperature -40°C < TA < +85°C for industrial and
0°C < TA < +70°C for commercial and

-40°C < TA < +125°C for extended

Param.| Sym Characteristic Min | Typtf | Max | Units Conditions
No.
VIH Input High Voltage
1/0 ports
D040 with TTL buffer 2.0v — \% VDD = 4.5V to 5.5V
0.25 VoD Ve otherwise
+0.8V Voo
D041 with Schmitt Trigger input 0.8 VbD — VDD
D042 MCLR RA4/TOCKI 0.8 VDD — VDD
D043 OSC1 (XT, HS and LP) 0.7 Vbp — v \%
D043A 0SC1 (in RC mode) 0.9 VDD olo (Note 1)
D070 IPURB | PORTB weak pull-up current 50 200 400 pA | VDD =5.0V, VPIN = Vss
D070 IPURB | PORTB weak pull-up current 50 200 400 pA VDD = 5.0V, VPIN = Vss
liL Input Leakage Current(?3)
1/0 ports (Except PORTA)
+1.0 pA Vss < VPIN < VDD, pin at hi-impedance
D060 PORTA — — +0.5 pA | Vss < VPIN < VDD, pin at hi-impedance
D061 RA4/TOCKI — — | +10| A |Vss<VPN<VDD
D063 0OSC1, MCLR — — pA Vss < VPIN < VDD, XT, HS and LP osc
5.0 configuration
I Input Leakage Current(2-3)
1/0 ports (Except PORTA)
+1.0 pA Vss < VPIN < VDD, pin at hi-impedance
D060 PORTA = = +0.5 A | Vss < VPIN < VDD, pin at hi-impedance
D061 RA4/TOCKI — — | 410 | wA |Vss<VeiN<VDD
D063 0OSC1, MCLR — — pA Vss < VPIN <VDD, XT, HS and LP osc
5.0 configuration
VoL Output Low Voltage
D080 1/0 ports — — 0.6 \ loL = 8.5 mA, VDD = 4.5V, -40° to +85°C
— — 0.6 \% loL=7.0 mA, VDD = 4.5V, +125°C
D083 OSC2/CLKOUT (RC only) — — 06 \% loL = 1.6 mA, VDD = 4.5V, -40° to +85°C
— — 0.6 \% loL=1.2 mA, VDD = 4.5V, +125°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: In RC oscillator configuration, the OSC1 pin is a Schmitt Trigger input. It is not recommended that the PIC16C62X(A) be driven with
external clock in RC mode.
2: The leakage current on the MCLR pin is strongly dependent on applied voltage level. The specified levels represent normal
operating conditions. Higher leakage current may be measured at different input voltages.
3: Negative current is defined as coming out of the pin.
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12.5

DC CHARACTERISTICS: PIC16C620A/C621A/C622A-40(7) (Commerecial)
PIC16CR620A-40'7) (Commerecial)

DC CHARACTERISTICS

Standard Operating Conditions (unless otherwise stated)
Operating temperature  0°C < TA < +70°C for commercial

P:':.m Sym Characteristic Min | Typt | Max | Units Conditions
D001 | VDD Supply Voltage 3.0 — 5.5 V |Fosc =DC to 20 MHz
D002 |VDR RAM Data Retention Voltage(" — | 15| — | V |Devicein SLEEP mode
D003 |VPOR VDD start voltage to ensure — | Vss | — V | See section on Power-on Reset for details
Power-on Reset
D004 | SvbD VDD rise rate to ensure Power-on 0.05| — — | VIms | See section on Power-on Reset for details
Reset *
D005 |VBOR Brown-out Detect Voltage 3.65| 4.0 |435| V |BOREN configuration bit is cleared
D010 |Ibb Supply Current(4) — | 1.2 | 2.0 | mA |Fosc =4 MHz, Vbp = 5.5V, WDT disabled,
XT Osc mode, (Note 4)*
— | 04 | 1.2 | mA |Fosc =4 MHz, Vbp = 3.0V, WDT disabled,
XT Osc mode, (Note 4)
— | 1.0 | 2.0 | mA |Fosc =10 MHz, Vbp = 3.0V, WDT disabled,
HS Osc mode, (Note 6)
— | 40 | 6.0 | mA |Fosc =20 MHz, Vbp = 4.5V, WDT disabled,
HS Osc mode
— | 40 | 7.0 | mA |Fosc=20MHz, Vbop =5.5V, WDT disabled*,
HS Osc mode
— 35 | 70 pA | Fosc = 32 kHz, Vbp = 3.0V, WDT disabled,
LP Osc mode
D020 |IPD Power Down Current(® — | — | 22| pA |VDD=3.0V
— — | 50 | pA |VDD=4.5V*
— — 9.0 pA | VDD =5.5V
— — 15 pA | VDD = 5.5V Extended
D022 | AlwDT WDT Current(® — | 60| 10 | pA |VDD=4.0V
12 pA | (125°C)
D022A | AlBOR Brown-out Reset Current(®) — | 75 | 125 | pA |BOD enabled, Vbb = 5.0V
D023 | AlcompP Comparator Current for each — 30 60 pA | VDD = 4.0V
Comparator{%)
D023A | AIVREF VREF Current(5) — | 80 | 135 | pA |VDD=4.0V
AIEE Write | Operating Current — 3 mA | Vcc =5.5V, SCL =400 kHz
AIEE Read | Operating Current — 1 mA
AlEE Standby Current — 30 pA | Vcc = 3.0V, EE VbD = Vcc
AlEE Standby Current — 100 | pA |Vcc =3.0V, EE VDD = Vcc
1A Fosc LP Oscillator Operating Frequency 0 — | 200 | kHz | All temperatures
RC Oscillator Operating Frequency | 0 — 4 MHz | All temperatures
XT Oscillator Operating Frequency 0 — 4 MHz | All temperatures
HS Oscillator Operating Frequency | 0 — 20 | MHz | All temperatures

Note 1

2:

* 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

Ne

not tested.

This is the limit to which VDD can be lowered in SLEEP mode without losing RAM data.

The supply current is mainly a function of the operating voltage and frequency. Other factors such as 1/O 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 /O pins tri-stated, pulled to VDD, MCLR = VDD; WDT enabled/disabled as specified.
The power-down current in SLEEP mode does not depend on the oscillator type. Power-down current is measured with the part in SLEEP
mode, with all /O pins in hi-impedance state and tied to VDD or Vss.
For RC osc configuration, current through REXT is not included. The current through the resistor can be estimated by the formula Ir = VDD/

2REXT (mA) with REXT in kQ.

The A current is the additional current consumed when this peripheral is enabled. This current should be added to the base IbD or IPD

measurement.
Commercial temperature range only.

See Section 12.1 and Section 12.3 for 16C62X and 16CR62X devices for operation between 20 MHz and 40 MHz for valid modified

characteristics.
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TABLE 12-4:

CLKOUT AND I/0 TIMING REQUIREMENTS

Parameter

No. Sym

Characteristic

Min

Typt

Max

Units

Conditions

10* TosH2ckL

0SC1T to CLKOUTLM

75

200
400

ns
ns

PIC16C62X(A)
PIC16LCB2X(A)
PIC16CR62XA
PIC16LCR62XA

11* TosH2ck
H

0Sc17 to cLKOUT™

75

200
400

ns
ns

PIC16C62X(A)
PIC16LC62X(A)
PIC16CR62XA
PIC16LCR62XA

12* TckR

CLKOUT rise time("

35

100
200

ns
ns

PIC16C62X(A)
PIC16LC62X(A)
PIC16CR62XA
PIC16LCR62XA

13* TckF

CLKOUT fall time("

35

100
200

ns
ns

PIC16C62X(A)
PIC16LC62X(A)
PIC16CR62XA

PIC16LCR62XA

14* TekL2ioV

CLKOUT { to Port out valid®

20

ns

15* TioV2ckH

Port in valid before CLKOUT (1)

Tosc +200
ns
Tosc +400
ns

ns
ns

PIC16C62X(A)
PIC16LCB2X(A)
PIC16CR62XA
PIC16LCR62XA

16* TckH2iol

Port in hold after CLKOUT ()

0

ns

17* TosH2ioV

0OSC17T (Q1 cycle) to Port out valid

50

150
300

ns
ns

PIC16C62X(A)
PIC16LC62X(A)
PIC16CR62XA

PIC16LCR62XA

18* TosH2iol

0SC17 (Q2 cycle) to Port input
invalid (1/O in hold time)

100
200

ns
ns

PIC16C62X(A)
PIC16LC62X(A)
PIC16CR62XA
PIC16LCR62XA

19* TioV20sH

Port input valid to OSC17 (I/O in
setup time)

ns

20* TioR

Port output rise time

10

40
80

ns
ns

PIC16C62X(A)
PIC16LC62X(A)
PIC16CR62XA

PIC16LCR62XA

21* TioF

Port output fall time

10

40
80

ns
ns

PIC16C62X(A)
PIC16LCB2X(A)
PIC16CR62XA

PIC16LCR62XA

22* Tinp

RBO/INT pin high or low time

25
40

ns
ns

PIC16C62X(A)
PIC16LC62X(A)
PIC16CR62XA
PIC16LCR62XA

23 Trbp

RB<7:4> change interrupt high or
low time

Tey

ns

* These parameters are characterized but not tested.
T Data in "Typ" column is at 5.0V, 25°C unless otherwise stated. These parameters are for design guidance only and are not

tested.
Note 1:

Measurements are taken in RC Mode where CLKOUT output is 4 x Tosc.
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13.0 DEVICE CHARACTERIZATION INFORMATION

The graphs and tables provided in this section are for design guidance and are not tested. In some graphs or tables,
the data presented is outside specified operating range (e.g., outside specified VDD range). This is for information only
and devices will operate properly only within the specified range.

The data presented in this section is a statistical summary of data collected on units from different lots over a period of
time. “Typical” represents the mean of the distribution, while “max” or “min” represents (mean + 3c) and (mean — 30c)
respectively, where o is standard deviation.

FIGURE 13-1: Ipb VS. FREQUENCY (XT MODE, VDD = 5.5V)
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FIGURE 13-2: PIC16C622A IrD VS. VDD (WDT DISABLE)
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14.0 PACKAGING INFORMATION
18-Lead Ceramic Dual In-line with Window (JW) — 300 mil (CERDIP)

:errmﬂ

- =

[ ooy
o o o &F OF o o7 O

=

|—— E ——

i

A2

L— eB ——1 Al J L
B p
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 4.19
Standoff A1 .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 W1 .130 140 150 3.30 3.56 3.81
Window Length W2 .190 .200 210 4.83 5.08 5.33

* Controlling Parameter

§ Significant Characteristic
JEDEC Equivalent: MO-036
Drawing No. C04-010
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18-Lead Plastic Small Outline (SO) — Wide, 300 mil (SOIC)

I
IR

h —=

f

L ) memmtmj
P A

Units INCHES* MILLIMETERS
Dimension Limits MIN NOM MAX MIN NOM MAX

Number of Pins n 18 18

Pitch p .050 1.27

Overall Height A .093 .099 .104 2.36 2.50 2.64
Molded Package Thickness A2 .088 .091 .094 2.24 2.31 2.39
Standoff § A1 .004 .008 .012 0.10 0.20 0.30
Overall Width E .394 407 420 10.01 10.34 10.67
Molded Package Width E1 291 .295 .299 7.39 7.49 7.59
Overall Length D 446 454 462 11.33 11.53 11.73
Chamfer Distance h .010 .020 .029 0.25 0.50 0.74
Foot Length L .016 .033 .050 0.41 0.84 1.27
Foot Angle [0 0 4 8 0 4 8
Lead Thickness c .009 .011 .012 0.23 0.27 0.30
Lead Width B .014 .017 .020 0.36 0.42 0.51
Mold Draft Angle Top o 0 12 15 0 12 15
Mold Draft Angle Bottom B 0 12 15 0 12 15

* Controlling Parameter
§ Significant Characteristic

Notes:

Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed
.010” (0.254mm) per side.

JEDEC Equivalent: MS-013

Drawing No. C04-051
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APPENDIX A: ENHANCEMENTS

The following are the list of enhancements over the

PIC16C5X microcontroller family:

1.

©

10.

1.

12.

13.

14.
15.

16.

17.

18.
19.
20.

Instruction word length is increased to 14 bits.
This allows larger page sizes both in program
memory (4K now as opposed to 512 before) and
register file (up to 128 bytes now versus 32
bytes before).

A PC high latch register (PCLATH) is added to
handle program memory paging. PA2, PA1, PAO
bits are removed from STATUS register.

Data memory paging is slightly redefined.
STATUS register is modified.

Four new instructions have been added:
RETURN, RETFIE, ADDLW, and SUBLW.

Two instructions TRIs and opTION are being
phased out, although they are kept for
compatibility with PIC16C5X.

OPTION and TRIS registers are made
addressable.

Interrupt capability is added. Interrupt vector is
at 0004h.

Stack size is increased to 8 deep.

RESET vector is changed to 0000h.

RESET of all registers is revisited. Five different
RESET (and wake-up) types are recognized.
Registers are reset differently.

Wake-up from SLEEP through interrupt is
added.

Two separate timers, Oscillator Start-up Timer
(OST) and Power-up Timer (PWRT) are
included for more reliable power-up. These
timers are invoked selectively to avoid
unnecessary delays on power-up and wake-up.
PORTB has weak pull-ups and interrupt-on-
change feature.

Timer0 clock input, TOCKI pin is also a port pin
(RA4/TOCKI) and has a TRIS bit.

FSR is made a full 8-bit register.

“In-circuit programming” is made possible. The
user can program PIC16CXX devices using only
five pins: VDD, Vss, VPP, RB6 (clock) and RB7
(data in/out).

PCON STATUS register is added with a Power-
on-Reset (POR) STATUS bit and a Brown-out
Reset STATUS bit (BOD).

Code protection scheme is enhanced such that
portions of the program memory can be
protected, while the remainder is unprotected.
PORTA inputs are now Schmitt Trigger inputs.
Brown-out Reset reset has been added.
Common RAM registers FOh-FFh implemented
in bank1.

APPENDIX B: COMPATIBILITY

To convert code written for PIC16C5X to PIC16CXX,
the user should take the following steps:

1. Remove any program memory page select
operations (PA2, PA1, PAO bits) for caLt, coTo.

2. Reuvisit any computed jump operations (write to
PC or add to PC, etc.) to make sure page bits
are set properly under the new scheme.

3. Eliminate any data memory page switching.
Redefine data variables to reallocate them.

4. Verify all writes to STATUS, OPTION, and FSR
registers since these have changed.

5. Change RESET vector to 0000h.
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PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery, refer to the factory or the listed sales office.

PART NO. XX X IXX XXX
'|' —|— —|— Examples:
Device Frequency Temperature Package Pattern a) PIC16C621A - 04/P 301 = Commercial temp.,
Range Range PDIP package, 4 MHz, normal VDD limits, QTP

pattern #301.

b)  PIC16LC622- 041/SO = Industrial temp., SOIC
Device PIC16C62X: VDD range 3.0V to 6.0V package, 200 kHz, extended VDD limits.
PIC16C62XT: VDD range 3.0V to 6.0V (Tape and Reel)
PIC16C62XA: VDD range 3.0V to 5.5V
PIC16C62XAT: VDD range 3.0V to 5.5V (Tape and Reel)
PIC16LC62X: VDD range 2.5V to 6.0V
PIC16LC62XT: VDD range 2.5V to 6.0V (Tape and Reel)
PIC16LC62XA: VDD range 2.5V to 5.5V
PIC16LC62XAT: VDD range 2.5V to 5.5V (Tape and Reel)
PIC16CR620A: VDD range 2.5V to 5.5V
PIC16CR620AT: VDD range 2.5V to 5.5V (Tape and Reel)
PIC16LCR620A: VDD range 2.0V to 5.5V
PIC16LCR620AT: VDD range 2.0V to 5.5V (Tape and Reel)

Frequency Range 04 200 kHz (LP osc)
04 4 MHz (XT and RC osc)
20 20 MHz (HS osc)

0°C to +70°C
-40°C to +85°C

Temperature Range -

E -40°C to +125°C
Package P = PDIP
SO = SOIC (Gull Wing, 300 mil body)
SS = SSOP (209 mil)
JW* = Windowed CERDIP
Pattern 3-Digit Pattern Code for QTP (blank otherwise)

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

Sales and Support

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

1. Your local Microchip sales office
2. The Microchip Corporate Literature Center U.S. FAX: (480) 792-7277
3. The Microchip Worldwide Site (www.microchip.com)

Please specify which device, revision of silicon and Data Sheet (include Literature #) you are using.

New Customer Notification System
Register on our web site (www.microchip.com/cn) to receive the most current information on our products.
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