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3.1 Clocking Scheme/Instruction

Cycle

The clock input (RA7/OSC1/CLKIN pin) is internally
divided by four to generate four non-overlapping
quadrature clocks namely Q1, Q2, Q3 and Q4.
Internally, the Program Counter (PC) is incremented
every Q1, the instruction is fetched from the program
memory and latched into the instruction register in Q4.
The instruction is decoded and executed during the
following Q1 through Q4. The clocks and instruction
execution flow is shown in Figure 3-2.

3.2

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

Instruction Flow/Pipelining

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

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

write).
FIGURE 3-2: CLOCK/INSTRUCTION CYCLE
Q1 | @2 | Q@ | @ Q1 | Q | Q | @ Q1 | Q2 | Q3 | Q4 !
osci M/ /T
i — — :
Q2 '—/—\ I i | Ingernal
Q3 —\ | —\ | / \ | Blook
Q4 \ / \ / \ / |
PC { PC X PC+1 X PC+2 |

Fetch INST (PC)

|
CtkOUT \ o/ I

Execute INST (PC - 1)

Fetch INST (PC + 1)

Fetch INST (PC + 2)

|
i Execute INST (PC)
|

Execute INST (PC + 1)

EXAMPLE 3-1: INSTRUCTION PIPELINE FLOW
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, 3 Fetch 4 Flush
Fetch SUB_1|Execute SUB 1
Note: 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.

© 2009 Microchip Technology Inc.
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FIGURE 5-7: BLOCK DIAGRAM OF RA7/0OSC1/CLKIN PIN
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Note 1: INTOSC with CLKOUT and INTOSC with 1/O.
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9.3 PWM Mode

In Pulse Width Modulation (PWM) mode, the CCP1 pin
produces up to a 10-bit resolution PWM output. Since
the CCP1 pin is multiplexed with the PORTB data latch,
the TRISB<3> bit must be cleared to make the CCP1
pin an output.

Note:  Clearing the CCP1CON register will force
the CCP1 PWM output latch to the default
low level. This is not the PORTB /O data

latch.

Figure 9-3 shows a simplified block diagram of the
CCP module in PWM mode.

For a step by step procedure on how to set up the CCP
module for PWM operation, see Section 9.3.3 “Set-
Up for PWM Operation”.

FIGURE 9-3: SIMPLIFIED PWM BLOCK
DIAGRAM
Duty cycle registers —— CCP1CON<5:4>
| CCPRIL ‘
| CCPRI1H (Slave) ‘
| Comparator i R Q
I RB3/CCP1
| TMR2 | @ ‘
e— S
Comparator TRISB<3>
Clear Timer,
4 CCP1 pin and
latch D.C.

PR2

Note 1: 8-bit timer is concatenated with 2-bit internal Q
clock or 2 bits of the prescaler to create 10-bit
time base.

A PWM output (Figure 9-4) has a time base (period)
and a time that the output stays high (duty cycle). The
frequency of the PWM is the inverse of the period
(frequency = 1/period).

FIGURE 9-4: PWM OUTPUT

Period

o L
' |
+ Duty Cycle

[

TMR2 = PR2
TMR2 = Duty Cycle

TMR2 = PR2

9.3.1 PWM PERIOD

The PWM period is specified by writing to the PR2
register. The PWM period can be calculated using the
following formula:

PWM period = [(PR2) + 1] -4 - Tosc- TMR2 prescale
value

PWM frequency is defined as 1/[PWM period].

When TMR2 is equal to PR2, the following three events
occur on the next increment cycle:
« TMR2 is cleared
» The CCP1 pin is set (exception: if PWM duty
cycle = 0%, the CCP1 pin will not be set)
* The PWM duty cycle is latched from CCPR1L into
CCPR1H

Note:  The Timer2 postscaler (see Section 8.0
“Timer2 Module”) is not used in the
determination of the PWM frequency. The
postscaler could be used to have a servo
update rate at a different frequency than

the PWM output.
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12.1 USART Baud Rate Generator
(BRG)

The BRG supports both the Asynchronous and
Synchronous modes of the USART. It is a dedicated
8-bit baud rate generator. The SPBRG register
controls the period of a free running 8-bit timer. In
Asynchronous mode, bit BRGH (TXSTA<2>) also
controls the baud rate. In Synchronous mode, bit
BRGH is ignored. Table 12-1 shows the formula for
computation of the baud rate for different USART
modes, which only apply in Master mode (internal
clock).

Given the desired baud rate and Fosc, the nearest
integer value for the SPBRG register can be calculated
using the formula in Table 12-1. From this, the error in
baud rate can be determined.

Example 12-1 shows the calculation of the baud rate
error for the following conditions:

Fosc = 16 MHz

Desired Baud Rate = 9600
BRGH =0

SYNC =0

TABLE 12-1: BAUD RATE FORMULA

EQUATION 12-1: CALCULATING BAUD
RATE ERROR

Fosc

Desired Baud Rate = m

16000000

X = 25.042

_ 16000000 _
Calculated Baud Rate = N 9615

(Calculated Baud Rate - Desired Baud Rate)

Error = Desired Baud Rate

_ 9615-9600 _ .-,
= =5 = 0.16%

It may be advantageous to use the high baud rate
(BRGH = 1) even for slower baud clocks. This is
because the Fosc/(16(X + 1)) equation can reduce the
baud rate error in some cases.

Writing a new value to the SPBRG register causes the
BRG timer to be reset (or cleared) and ensures the
BRG does not wait for a timer overflow before
outputting the new baud rate.

The data on the RB1/RX/DT pin is sampled three times
by a majority detect circuit to determine if a high or a
low level is present at the RX pin.

SYNC BRGH = 0 (Low Speed) BRGH =1 (High Speed)
0 (Asynchronous) Baud Rate = FOSC/(64(X+1)) Baud Rate = Fosc/(16(X+1))
1 (Synchronous) Baud Rate = FOsc/(4(X+1)) NA

Legend: X =valuein SPBRG (0 to 255)

TABLE 12-2: REGISTERS ASSOCIATED WITH BAUD RATE GENERATOR

. . . . . . . . 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

98h TXSTA | CSRC TX9 TXEN | SYNC — BRGH | TRMT | TX9D | 0000 -010| 0000 -010

18h RCSTA | SPEN RX9 | SREN | CREN | ADEN FERR | OERR | RX9D | 0000 000x | 0000 000x

9% SPBRG | Baud Rate Generator Register 0000 0000 | 0000 0000
Legend: x =unknown, - =unimplemented read as ‘0’. Shaded cells are not used for the BRG.

© 2009 Microchip Technology Inc.
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TABLE 12-3: BAUD RATES FOR SYNCHRONOUS MODE

BAUD Fosc = 20 MHz SPBRG |16 MHz SPBRG |10 MHz SPBRG
RATE (K value value value
(K) KBAUD ERROR (decimal) KBAUD ERROR (decimal) KBAUD ERROR (decimal)

0.3 NA — — NA — — NA — —
1.2 NA — — NA — — NA — —
2.4 NA — — NA — — NA — —
9.6 NA — — NA — — 9.766 +1.73% 255
19.2 19.53 +1.73% 255 19.23 +0.16% 207 19.23 +0.16% 129
76.8 76.92 +0.16% 64 76.92 +0.16% 51 75.76 -1.36% 32
96 96.15 +0.16% 51 95.24 -0.79% 41 96.15 +0.16% 25
300 294.1 -1.96 16 307.69  +2.56% 12 312.5 +4.17% 7
500 500 0 9 500 0 7 500 0
HIGH 5000 — 0 4000 — 0 2500 — 0
LOW 19.53 — 255 15.625 — 255 9.766 — 255
BAUD | FOSC = 7.15909 MHz SPBRG |5.0688 MHz SPBRG |4 MHz SPBRG
RATE (K) | kBAUD  ERROR value KBAUD  ERROR value KBAUD  ERROR value
(decimal) (decimal) (decimal)
0.3 NA — — NA — — NA — —
1.2 NA — — NA — — NA — —
2.4 NA — — NA — — NA — —
9.6 9.622 +0.23% 185 9.6 0 131 9.615 +0.16% 103
19.2 19.24 +0.23% 92 19.2 0 65 19.231 +0.16% 51
76.8 77.82 +1.32 22 79.2 +3.13% 15 75.923 +0.16% 12
96 94.20 -1.88 18 97.48 +1.54% 12 1000 +4.17% 9
300 298.3 -0.57 5 316.8 5.60% 3 NA _ —
500 NA — — NA _ — NA — —
HIGH 1789.8 — 0 1267 — 0 100 — 0
LOW 6.991 — 255 4.950 — 255 3.906 — 255
BAUD |FOSC=3579545MHz  SPBRG | 1MHz SPBRG | 32.768 kHz SPBRG
RATE (K) | kBAUD  ERROR value KBAUD  ERROR value KBAUD  ERROR value
(decimal) (decimal) (decimal)
0.3 NA — — NA — — 0.303 +1.14% 26
1.2 NA — — 1.202 +0.16% 207 1.170 -2.48% 6
2.4 NA — — 2.404 +0.16% 103 NA _ _
9.6 9.622 +0.23% 92 9.615 +0.16% 25 NA — —
19.2 19.04 -0.83% 46 19.24 +0.16% 12 NA — —
76.8 74.57 -2.90% 11 83.34 +8.51% 2 NA — _
96 99.43 +3.57% 8 NA _ _ NA _ —
300 298.3 0.57% 2 NA — — NA — —
500 NA _ — NA — — NA — —
HIGH 894.9 — 0 250 — 0 8.192 — 0
LOW 3.496 — 255 0.9766 — 255 0.032 — 255
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12.2.2 USART ASYNCHRONOUS
RECEIVER

The receiver block diagram is shown in Figure 12-4.
The data is received on the RB1/RX/DT pin and drives
the data recovery block. The data recovery block is
actually a high-speed shifter operating at x16 times the
baud rate, whereas the main receive serial shifter
operates at the bit rate or at Fosc.

When Asynchronous mode is selected, reception is
enabled by setting bit CREN (RCSTA<4>).

The heart of the receiver is the Receive (serial) Shift
Register (RSR). After sampling the Stop bit, the
received data in the RSR is transferred to the RCREG
register (if it is empty). If the transfer is complete, flag
bit RCIF (PIR1<5>) is set. The actual interrupt can be
enabled/disabled by setting/clearing enable bit RCIE
(PIE1<5>). Flag bit RCIF is a read-only bit, which is
cleared by the hardware. Itis cleared when the RCREG
register has been read and is empty. The RCREG is a

FIGURE 12-4:

double buffered register (i.e., it is a two-deep FIFO). It
is possible for two bytes of data to be received and
transferred to the RCREG FIFO and a third byte begin
shifting to the RSR register. On the detection of the
Stop bit of the third byte, if the RCREG register is still
full, then overrun error bit OERR (RCSTA<1>) will be
set. The word in the RSR will be lost. The RCREG
register can be read twice to retrieve the two bytes in
the FIFO. Overrun bit OERR has to be cleared in soft-
ware. This is done by resetting the receive logic (CREN
is cleared and then set). If bit OERR is set, transfers
from the RSR register to the RCREG register are inhib-
ited, so it is essential to clear error bit OERR if it is set.
Framing error bit FERR (RCSTA<2>) is set if a Stop bit
is detected as clear. Bit FERR and the 9th receive bit
are buffered the same way as the receive data. Read-
ing the RCREG, will load bits RX9D and FERR with
new values, therefore it is essential for the user to read
the RCSTA register before reading RCREG register in
order not to lose the old FERR and RX9D information.

USART RECEIVE BLOCK DIAGRAM

x64 Baud Rate CLK

Baud Rate Generator

RB1/RX/DT

Pin Buffer Data
and Control Recovery

SPEN

RX9
ADEN

RX9
ADEN
RSR<8>

Interrupt

Enable
Load of

Receive
Buffer

e o 1| 0 (Start :

RX9D|  RCREG register
FIFO

RX9D RCREG register

>
Data Bus
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12.3 USART Address Detect Function
USART 9-BIT RECEIVER WITH
ADDRESS DETECT

When the RX9 bit is set in the RCSTA register, 9 bits
are received and the ninth bit is placed in the RX9D bit
of the RCSTA register. The USART module has a
special provision for multiprocessor communication.
Multiprocessor communication is enabled by setting
the ADEN bit (RCSTA<3>) along with the RX9 bit. The
port is now programmed such that when the last bit is
received, the contents of the Receive Shift Register
(RSR) are transferred to the receive buffer, the ninth bit
of the RSR (RSR<8>) is transferred to RX9D, and the
receive interrupt is set if and only if RSR<8> = 1. This
feature can be used in a multiprocessor system as
follows:

12.3.1

A master processor intends to transmit a block of data
to one of many slaves. It must first send out an address
byte that identifies the target slave. An address byte is
identified by setting the ninth bit (RSR<8>) to a ‘1’
(instead of a ‘0’ for a data byte). If the ADEN and RX9
bits are set in the slave’s RCSTA register, enabling
multiprocessor communication, all data bytes will be
ignored. However, if the ninth received bit is equal to a
‘1’, indicating that the received byte is an address, the
slave will be interrupted and the contents of the RSR
register will be transferred into the receive buffer. This
allows the slave to be interrupted only by addresses, so
that the slave can examine the received byte to see if it
is being addressed. The addressed slave will then clear
its ADEN bit and prepare to receive data bytes from the
master.

When ADEN is enabled (= 1), all data bytes are
ignored. Following the Stop bit, the data will not be
loaded into the receive buffer, and no interrupt will
occur. If another byte is shifted into the RSR register,
the previous data byte will be lost.

The ADEN bit will only take effect when the receiver is
configured in 9-bit mode (RX9 = 1). When ADEN is
disabled (= 0), all data bytes are received and the 9th
bit can be used as the parity bit.

The receive block diagram is shown in Figure 12-4.

Reception is enabled by setting bit CREN
(RCSTA<4>).
12.3.1.1 Setting up 9-bit mode with Address

Detect

Follow these steps when setting up Asynchronous
Reception with Address Detect Enabled:

1. TRISB<1>and TRISB<2> should both be set to
‘1’ to configure the RB1/RX/DT and RB2/TX/CK
pins as inputs. Output drive, when required, is
controlled by the peripheral circuitry.

2. Initialize the SPBRG register for the appropriate
baud rate. If a high-speed baud rate is desired,
set bit BRGH.

3. Enable asynchronous communication by setting
or clearing bit SYNC and setting bit SPEN.

4. If interrupts are desired, then set enable bit
RCIE.

5. Set bit RX9 to enable 9-bit reception.

6. Set ADEN to enable address detect.

7. Enable the reception by setting enable bit CREN
or SREN.

8. Flag bit RCIF will be set when reception is
complete and an interrupt will be generated if
enable bit RCIE was set.

9. Read the 8-bit received data by reading the
RCREG register to determine if the device is
being addressed.

10. If an OERR error occurred, clear the error by
clearing enable bit CREN if it was already set.
11. If the device has been addressed (RSR<8> = 1

with address match enabled), clear the ADEN
and RCIF bits to allow data bytes and address
bytes to be read into the receive buffer and

interrupt the CPU.
TABLE 12-8: REGISTERS ASSOCIATED WITH ASYNCHRONOUS RECEPTION
Value on Value on
Address| Name | Bit7 | Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 all other
POR
Resets
0Ch PIR1 EEIF | CMIF | RCIF TXIF — CCP1IF | TMR2IF | TMR1IF | 0000 -000 | 0000 -000
18h RCSTA | SPEN | RX9 | SREN | CREN | ADEN | FERR | OERR RX9D | 0000 000x | 0000 000x
1Ah RCREG | USART Receive Data Register 0000 0000 | 0000 0000
8Ch PIE1 EEIE | CMIE | RCIE TXIE — CCP1IE | TMR2IE | TMR1IE | 0000 -000| 0000 -000
98h TXSTA | CSRC | TX9 | TXEN | SYNC — BRGH | TRMT TX9D | 0000 -010| 0000 -010
99h SPBRG | Baud Rate Generator Register 0000 0000 | 0000 0000
Legend: x =unknown, - = unimplemented locations read as ‘0’. Shaded cells are not used for asynchronous
reception.

© 2009 Microchip Technology Inc.
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13.0 DATA EEPROM MEMORY

The EEPROM data memory is readable and writable
during normal operation (full VDD range). This memory
is not directly mapped in the register file space. Instead
it is indirectly addressed through the Special Function
Registers (SFRs). There are four SFRs used to read
and write this memory. These registers are:

+ EECON1

+« EECON2 (Not a physically implemented register)
« EEDATA

« EEADR

EEDATA holds the 8-bit data for read/write and EEADR
holds the address of the EEPROM location being
accessed. PIC16F627A/628A devices have 128 bytes
of data EEPROM with an address range from Oh to
7Fh. The PIC16F648A device has 256 bytes of data
EEPROM with an address range from Oh to FFh.

The EEPROM data memory allows byte read and write.
A byte write automatically erases the location and
writes the new data (erase before write). The EEPROM
data memory is rated for high erase/write cycles. The
write time is controlled by an on-chip timer. The write
time will vary with voltage and temperature, as well as
from chip-to-chip. Please refer to AC specifications for
exact limits.

When the device is code-protected, the CPU can
continue to read and write the data EEPROM memory. A
device programmer can no longer access this memory.

Additional information on the data EEPROM is
available in the PIC® Mid-Range Reference Manual
(DS33023).

REGISTER 13-1: EEDATA — EEPROM DATA REGISTER (ADDRESS: 9Ah)

R/W-x R/W-x R/W-x

R/W-x R/W-x R/W-x R/W-x R/W-x

EEDAT7 | EEDAT6 | EEDATS EEDAT4| EEDAT3 ‘EEDAT2‘ EEDAT1 | EEDATO

bit 7

bit 0

bit 7-0 EEDATN: Byte value to Write to or Read from data EEPROM memory location.

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

REGISTER 13-2: EEADR - EEPROM ADDRESS REGISTER (ADDRESS: 9Bh)

R/W-x R/W-x R/W-x

R/W-x R/W-x R/W-x R/W-x R/W-x

EADR7 EADR6 | EADRS

EADR4 | EADR3 | EADR2 | EADR1 | EADRO

bit 7

bit 7 PIC16F627A/628A

bit 0

Unimplemented Address: Must be set to ‘0’

PIC16F648A

EEADR: Set to ‘1’ specifies top 128 locations (128-255) of EEPROM Read/Write Operation
bit 6-0 EEADR: Specifies one of 128 locations of EEPROM Read/Write Operation

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

© 2009 Microchip Technology Inc.
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14.4 Power-on Reset (POR), Power-up
Timer (PWRT), Oscillator Start-up
Timer (OST) and Brown-out Reset
(BOR)

14.41 POWER-ON RESET (POR)

The on-chip POR holds the part in Reset until a VbD
rise is detected (in the range of 1.2-1.7V). A maxi-
mum rise time for VDD is required. See Section 17.0
“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
(voltage, frequency, temperature, etc.) must be met to
ensure proper operation. If these conditions are not
met, the device must be held in Reset via MCLR, BOR
or PWRT until the operating conditions are met.

For additional information, refer to Application Note
ANGB07 “Power-up Trouble Shooting” (DS00607).

14.4.2 POWER-UP TIMER (PWRT)

The PWRT provides a fixed 72 ms (nominal) time out
on power-up (POR) or if enabled from a Brown-out
Reset. The PWRT operates on an internal RC oscilla-
tor. The chip is keptin Reset as long as PWRT is active.
The PWRT delay allows the VDD to rise to an accept-
able level. A configuration bit, PWRTE can disable (if
set) or enable (if cleared or programmed) the PWRT. It
is recommended that the PWRT 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 Table 17-7 for details.

14.4.3 OSCILLATOR START-UP TIMER
(OST)

The OST provides a 1024 oscillator cycle (from OSC1
input) delay after the PWRT delay is over. Program
execution will not start until the OST time out is
complete. 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. See Table 17-7.

14.4.4 BROWN-OUT RESET (BOR)

The PIC16F627A/628A/648A have on-chip BOR
circuitry. A configuration bit, BOREN, can disable (if
clear/programmed) or enable (if set) the BOR circuitry.
If VDD falls below VBOR for longer than TBOR, the
brown-out situation will reset the chip. A Reset is not
assured if VDD falls below VBOR for shorter than TBOR.
VBOR and TBOR are defined in Table 17-2 and
Table 17-7, respectively.

On any Reset (Power-on, Brown-out, Watchdog, etc.),
the chip will remain in Reset until VDD rises above
VBOR (see Figure 14-7). The Power-up Timer will now
be invoked, if enabled, and will keep the chip in Reset
an additional 72 ms.

If VDD drops below VBOR 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 VBOR, the Power-Up Timer will execute a
72 ms Reset. Figure 14-7 shows typical brown-out
situations.

FIGURE 14-7: BROWN-OUT SITUATIONS WITH PWRT ENABLED
VDD
________________________________ VBOR
>TBOR —® | <4—
Internal [T
Reset 72ms
VDD
_____________W _____________ VBOR
i )
Internal <72 ms -
Reset 72ms
VDD
_____ \_____________7[_____________ VBOR
I
! |
Internal : _
Reset 72ms
Note: 72 ms delay only if PWRTE bit is programmed to ‘0’.
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FIGURE 17-1: PIC16F627A/628A/648A VOLTAGE-FREQUENCY GRAPH, -40°C < TA < +125°C
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Note:  The shaded region indicates the permissible combinations of voltage and frequency.

FIGURE 17-2: PIC16LF627A/628A/648A VOLTAGE-FREQUENCY GRAPH, -40°C < TA < +85°C
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Note:  The shaded region indicates the permissible combinations of voltage and frequency.
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TABLE 17-2: COMPARATOR SPECIFICATIONS

Operating Conditions: 2.0V < VDD <5.5V, -40°C < Ta < +125°C, unless otherwise stated.
Pilr:m Characteristics Sym Min Typ Max Units Comments
D300 Input Offset Voltage VIOFF — +5.0 +10 mV
D301 Input Common Mode Voltage VIicM 0 — VDD - 1.5* V
D302 Common Mode Rejection Ratio | CMRR 55* — — db
D303 Response Time®) TRESP — 300 400* ns |VDD=3.0Vto 5.5V
-40° to +85°C
— 400 600* ns |VDD=3.0Vto 5.5V
-85° to +125°C
— 400 600" ns |VDD = 2.0V to 3.0V
-40° to +85°C
D304 Comparator Mode Change to Tmc2ov — 300 10* us
Output Valid

* These parameters are characterized but not tested.

Note 1: Response time measured with one comparator input at (VDD - 1.5)/2, while the other input transitions from
Vss to VDD.

TABLE 17-3: VOLTAGE REFERENCE SPECIFICATIONS

Operating Conditions: 2.0V < VDD < 5.5V, -40°C < TA < +125°C, unless otherwise stated.
Spec - . .
NoO Characteristics Sym Min Typ Max Units Comments
D310 Resolution VRES — — VDD/24 LSb |Low Range (VRR =1)
Vbp/32 | LSb |High Range (VRR = 0)
D311 Absolute Accuracy VRAA — — | 1/4@* | LSb |Low Range (VRR =1)
— — | 1/2@* | LSb |High Range (VRR = 0)
D312 Unit Resistor Value (R) VRUR — 2k* — Q
D313 Settling Time™® TSET — — 10* us

* These parameters are characterized but not tested.

Note 1: Settling time measured while VRR = 1 and VR<3:0> transitions from ‘0000’ to ‘1111".
2: When VDD is between 2.0V and 3.0V, the VREF output voltage levels on RA2 described by the
equation:[VDD/2 + (3 — VDD)/2] may cause the Absolute Accuracy (VRAA) of the VREF output signal on RA2
to be greater than the stated max.
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FIGURE 18-6: TYPICAL VREF IPD vs. VDD
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FIGURE 18-7: TYPICAL WDT IpD vs. VDD
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NOTES:
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20-Lead Plastic Shrink Small Outline (SS) — 5.30 mm Body [SSOP]

Note:

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

Notes:

D

00

|
)

Units MILLIMETERS

Dimension Limits MIN NOM MAX
Number of Pins N 20
Pitch e 0.65 BSC
Overall Height A - - 2.00
Molded Package Thickness A2 1.65 1.75 1.85
Standoff A1 0.05 - -
Overall Width E 7.40 7.80 8.20
Molded Package Width E1 5.00 5.30 5.60
Overall Length D 6.90 7.20 7.50
Foot Length L 0.55 0.75 0.95
Footprint L1 1.25 REF
Lead Thickness c 0.09 - 0.25
Foot Angle [} 0° 4° 8°
Lead Width b 0.22 - 0.38

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.20 mm per side.
3. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-072B
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THE MICROCHIP WEB SITE

Microchip provides online support via our WWW site at
www.microchip.com. This web site is used as a means
to make files and information easily available to
customers. Accessible by using your favorite Internet
browser, the web site contains the following
information:

* Product Support — Data sheets and errata,
application notes and sample programs, design
resources, user’s guides and hardware support
documents, latest software releases and archived
software

* General Technical Support — Frequently Asked
Questions (FAQ), technical support requests,
online discussion groups, Microchip consultant
program member listing

* Business of Microchip — Product selector and
ordering guides, latest Microchip press releases,
listing of seminars and events, listings of
Microchip sales offices, distributors and factory
representatives

CUSTOMER CHANGE NOTIFICATION
SERVICE

Microchip’s customer notification service helps keep
customers current on Microchip products. Subscribers
will receive e-mail notification whenever there are
changes, updates, revisions or errata related to a
specified product family or development tool of interest.

To register, access the Microchip web site at
www.microchip.com, click on Customer Change
Notification and follow the registration instructions.

CUSTOMER SUPPORT

Users of Microchip products can receive assistance
through several channels:

« Distributor or Representative

+ Local Sales Office

+ Field Application Engineer (FAE)

 Technical Support

» Development Systems Information Line

Customers  should contact their distributor,
representative or field application engineer (FAE) for
support. Local sales offices are also available to help

customers. A listing of sales offices and locations is
included in the back of this document.

Technical supportis available through the web site
at: http://support.microchip.com
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