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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
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.

Applications of "Embedded -
Microcontrollers"

Details

Product Status Active
Core Processor dsPIC
Core Size 16-Bit
Speed 20 MIPS

Connectivity
Peripherals
Number of 1/0

Program Memory Size

CANbDus, 12C, SPI, UART/USART

Brown-out Detect/Reset, LVD, POR, PWM, WDT

52

132KB (44K x 24)

Program Memory Type FLASH
EEPROM Size 2Kx 8

RAM Size 6K x 8
Voltage - Supply (Vcc/vdd) 2.5V ~ 5.5V
Data Converters A/D 16x12b
Oscillator Type Internal

Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

-40°C ~ 125°C (TA)

Surface Mount

64-TQFP

64-TQFP (10x10)
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Pin Diagrams (Continued)

64-Pin TQFP

COFS/RG15
T2CK/RC1

T3CK/RC2
SCK2/CN8/RG6
SDI2/CN9/RG7
SDO2/CN10/RG8

MCLR

SS2/CN11/RGY

Vss

VDD

ANS5/IC8/CN7/RB5
ANA4/IC7/CN6/RB4
AN3/CN5/RB3
AN2/SS1/LVDIN/CN4/RB2
AN1/VREF-/CN3/RB1
ANO/VREF+/CN2/RBO
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64— CSDO/RG13
63— CSDI/RG12

62— CSCK/RG14
61— C2RX/RGO
60— C2TX/RG1
59— C1TX/RF1
58— C1RX/RFO

57— VDD

56—1Vss

55— 0C8/CN16/RD7

54— 0C7/CN15/RD6

53— 0C6/IC6/CN14/RD5
52— 0C5/IC5/CN13/RD4
51— 0C4/RD3
50— 0OC3/RD2
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49— EMUD2/OC2/RD1

48
47
46
45
44
43
42
41
40
39
38
37
36
35
34
33
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PGC/EMUC/AN6/OCFA/RB6 T—17

PGD/EMUD/AN7/RB7 —18

AVDD 19
AVss 20

AN8/RB8 /21

AN9/RB9 /22
AN10/RB10 —23

AN11/RB11 /24

Vss 25
VDD 26

AN12/RB12 /27

AN13/RB13 /28

AN14/RB14 /29

AN15/0CFB/CN12/RB15 ——30

U2RX/CN17/RF4 —31

U2TX/CN18/RF5 —32

EMUC1/SOSCO/T1CK/CNO/RC14
EMUD1/SOSCI/T4ACK/CN1/RC13
EMUC2/0C1/RDO
IC4/INT4/RD11

IC3/INT3/RD10

IC2/INT2/RD9

IC1/INT1/RD8

Vss

OSC2/CLKO/RC15

OSC1/CLKI

VDD

SCL/RG2

SDA/RG3
EMUC3/SCK1/INTO/RF6
U1RX/SDI1/RF2
EMUD3/U1TX/SDO1/RF3
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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 Microchip
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@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)

When contacting a sales office, 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 to receive the most current information on all of our products.

© 2011 Microchip Technology Inc. DS70143E-page 9


mailto:docerrors@microchip.com
http://www.microchip.com
http://www.microchip.com

dsPIC30F6011A/6012A/6013A/6014A

TABLE 3-1: PROGRAM SPACE ADDRESS CONSTRUCTION

Access Program Space Address
Access Type
Space <23> <22:16> | <15> <14:1> <0>
Instruction Access User 0 PC<22:1> 0
TBLRD/TBLWT User TBLPAG<7:0> Data EA<15:0>
(TBLPAG<7> = 0)
TBLRD/TBLWT Configuration TBLPAG<7:0> Data EA<15:0>
(TBLPAG<7>=1)
Program Space Visibility |User 0 PSVPAG<7:0> Data EA<14.0>
FIGURE 3-3: DATA ACCESS FROM PROGRAM SPACE ADDRESS GENERATION
! ! 23 bits L
Using ! b N
Program [ 0 | Program Counter [ 0]
Counter | | I
I | ]
Select
L [1]) EA
Using | Y
Program [0 | PSVPAG Reg | I
Space » o
Visivility | [T gt - 15 bits i' '
[ | |
| ! ]
| | | EA ! |
Using |
Table 1/0 | TBLPAG Reg | |
nstrueton = T B bits o 16 bits ™
| | |
| |
User/ A ¢ A
Configuration | Byt
24-bit EA yte
Space | Select
Select

Note:  Program space visibility cannot be used to access bits <23:16> of a word in program memory.

© 2011 Microchip Technology Inc. DS70143E-page 27
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9.0 TIMER1 MODULE

Note: This data sheet summarizes features of
this group of dsPIC30F devices and is not
intended to be a complete reference
source. For more information on the CPU,
peripherals, register descriptions and
general device functionality, refer to the
“dsPIC30F Family Reference Manual’

(DS700486).

This section describes the 16-bit General Purpose
Timer1 module and associated operational modes.
Figure 9-1 depicts the simplified block diagram of the
16-bit Timer1 module.

The following sections provide a detailed description
including setup and control registers, along with asso-
ciated block diagrams for the operational modes of the
timers.

The Timer1 module is a 16-bit timer which can serve as
the time counter for the real-time clock, or operate as a
free-running interval timer/counter. The 16-bit timer has
the following modes:

* 16-bit Timer
» 16-bit Synchronous Counter
» 16-bit Asynchronous Counter

Further, the following operational characteristics are
supported:

» Timer gate operation

» Selectable prescaler settings

» Timer operation during CPU Idle and Sleep modes

* Interrupt on 16-bit Period register match or falling
edge of external gate signal

FIGURE 9-1:

These Operating modes are determined by setting the
appropriate bit(s) in the 16-bit SFR, T1CON.

Figure 9-1 presents a block diagram of the 16-bit
Timer1 module.

16-bit Timer Mode: In the 16-bit Timer mode, the timer
increments on every instruction cycle up to a match
value preloaded into the Period register PR1, then
resets to ‘0’ and continues to count.

When the CPU goes into the Idle mode, the timer will
stop incrementing unless the TSIDL (T1CON<13>)
bit = 0. If TSIDL = 1, the timer module logic will resume
the incrementing sequence upon termination of the
CPU Idle mode.

16-bit Synchronous Counter Mode: In the 16-bit
Synchronous Counter mode, the timer increments on
the rising edge of the applied external clock signal
which is synchronized with the internal phase clocks.
The timer counts up to a match value preloaded in PR1,
then resets to ‘0’ and continues.

When the CPU goes into the Idle mode, the timer will
stop incrementing unless the respective TSIDL bit = 0.
If TSIDL = 1, the timer module logic will resume the
incrementing sequence upon termination of the CPU
Idle mode.

16-bit Asynchronous Counter Mode: In the 16-bit
Asynchronous Counter mode, the timer increments on
every rising edge of the applied external clock signal.
The timer counts up to a match value preloaded in PR1,
then resets to ‘0’ and continues.

When the timer is configured for the Asynchronous
mode of operation and the CPU goes into the Idle
mode, the timer will stop incrementing if TSIDL = 1.

16-BIT TIMER1 MODULE BLOCK DIAGRAM

PR1

v

Equal

Comparator x 16
{
» TMR1
Reset

T1IF 0
Event Flag 1

Q D TGATE

6J€K

TGATE

1 SOSCO/

Y

; T1CK
LPOSCEN
Soscl %

w
0n <
[OO]
F = TCKPS<1:0>
TON 2
1x
Gate Prescaler
Sync 01 1, 8, 64, 256
Tey 00

© 2011 Microchip Technology Inc.
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FIGURE 11-2: 16-BIT TIMER4 BLOCK DIAGRAM
PR4
U
Equal
Comparator x 16
{}
> TMR4 S
Reset | Sy |
T4IF 0 &
Event Flag 1 Q D TGATE
6_’/(.:,!1
TGATE -
0 K
(OO}
e TCKPS<1:0>
TON 2
ok [ - > g
Gate Prescaler
Sync 01 1, 8, 64, 256
Tey 00
FIGURE 11-3: 16-BIT TIMERS5 BLOCK DIAGRAM
PR5
. U
ADC Event Trigger Equal
- y Comparator x 16
1
TMR5
Reset
T5IF 0 s
Event Flag 1 Q D TGATE
GJ/C_;V
TGATE w
0 <
(OO
e TCKPS<1:0>
TON 2
T5CK X 2> sync 1x
Prescaler
01 1, 8, 64, 256
Tey 00

Note:

In the dsPIC30F6011A and dsPIC30F6012A devices, there is no T5CK pin. Therefore, in this device the
following modes should not be used for Timer5:

TCS = 1 (16-bit Counter)
TCS =0, TGATE = 1 (Gated Time Accumulation)

DS70143E-page 78
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FIGURE 15-2: I2C™ BLOCK DIAGRAM
Internal
Data Bus "\
| I2CRCV | ™
E ,> Read
=" shift
SCL Clock
| I2CRSR |
LSB
X >
SDA ‘ ’ Addr_Match
Match Detect };
ﬁ Write
[
| 12CADD K | W
>_ “TRead
Start and >
Stop bit Detect = ]
Write
"_<}‘ Start, Restart, | E A
<|I< Stop bit Generate | <}:|/[\ 2K/ ,i\l >
o S L Read
L] D
3
4 L |
— Collision »| O —
] Detect e
8 Write
z 1
(o] <:l‘
> 3 E( S
AN Acknowledge &
~d Generation V[Re_ad
e Clock < -
~J Stretching L Write
[
{]4—14{ 2cRN [ | N
shit A LSB “TRead
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™~ Reload
4 Control Write
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< Foy Read
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FIGURE 16-2: UART RECEIVER BLOCK DIAGRAM
Internal Data Bus 16
[
Read Write % Read Read %%Wrte
UxMODE | | uxstA |
URX8| UxRXREG Low Byte
Receive Buffer Control
_____________ — Generate Flags
— Generate Interrupt
_____________ — Shift Data Characters
A
LPBACK 8-9
From UxTX Load RSR
to Buffer Control - % 5
UxRX Receive Shift Register Signals 0 0
» 0 (UxRSR) o w
A
- Start bit Detect <
- Parity Check
- Stop bit Detect +16 Divider
) . -
- Shift Clock Generation
- Wake Logic < I
16x Baud Clock from
Baud Rate Generator
UxRXIF
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16.5.2 FRAMING ERROR (FERR)

The FERR bit (UxSTA<2>) is set if a ‘0’ is detected
instead of a Stop bit. If two Stop bits are selected, both
Stop bits must be ‘1’°, otherwise FERR will be set. The
read only FERR bit is buffered along with the received
data. It is cleared on any Reset.

16.5.3 PARITY ERROR (PERR)

The PERR bit (UxSTA<3>) is set if the parity of the
received word is incorrect. This error bit is applicable
only if a Parity mode (odd or even) is selected. The
read only PERR bit is buffered along with the received
data bytes. It is cleared on any Reset.

16.5.4 IDLE STATUS

When the receiver is active (i.e., between the initial
detection of the Start bit and the completion of the Stop
bit), the RIDLE bit (UxSTA<4>)is ‘0’. Between the com-
pletion of the Stop bit and detection of the next Start bit,
the RIDLE bit is ‘1’, indicating that the UART is Idle.

16.5.5 RECEIVE BREAK

The receiver will count and expect a certain number of
bit times based on the values programmed in the
PDSEL (UxMODE<2:1>) and STSEL (UxMODE<0>)
bits.

If the break is longer than 13 bit times, the reception is
considered complete after the number of bit times
specified by PDSEL and STSEL. The URXDA bit is set,
FERR is set, zeros are loaded into the receive FIFO,
interrupts are generated if appropriate and the RIDLE
bit is set.

When the module receives a long break signal and the
receiver has detected the Start bit, the data bits and the
invalid Stop bit (which sets the FERR), the receiver
must wait for a valid Stop bit before looking for the next
Start bit. It cannot assume that the break condition on
the line is the next Start bit.

Break is regarded as a character containing all ‘0’s with
the FERR bit set. The break character is loaded into the
buffer. No further reception can occur until a Stop bit is
received. Note that RIDLE goes high when the Stop bit
has not yet been received.

16.6 Address Detect Mode

Setting the ADDEN bit (UxSTA<5>) enables this spe-
cial mode in which a 9th bit (URX8) value of ‘1’ identi-
fies the received word as an address, rather than data.
This mode is only applicable for 9-bit data communica-
tion. The URXISEL control bit does not have any
impact on interrupt generation in this mode since an
interrupt (if enabled) will be generated every time the
received word has the 9th bit set.

16.7 Loopback Mode

Setting the LPBACK bit enables this special mode in
which the UxTX pin is internally connected to the UXRX
pin. When configured for the Loopback mode, the
UxRX pin is disconnected from the internal UART
receive logic. However, the UxTX pin still functions as
in a normal operation.

To select this mode:
1. Configure UART for desired mode of operation.

2. SetLPBACK = 1 to enable Loopback mode.

3. Enable transmission as defined in Section 16.3
“Transmitting Data”.

16.8 Baud Rate Generator

The UART has a 16-bit Baud Rate Generator to allow
maximum flexibility in baud rate generation. The Baud
Rate Generator register (UXBRG) is readable and
writable. The baud rate is computed as shown in
Equation 16-1:

EQUATION 16-1: BAUD RATE

Baud Rate = Fcy/(16 * (BRG + 1))

Where:

BRG = 16-bit value held in UXBRG register
(0 through 65535)

Fcy = Instruction Clock Rate (1/Tcy)

Therefore, the maximum baud rate possible is:
Fcy/16 (if BRG = 0),

and the minimum baud rate possible is:
Fcy/(16 * 65536).

With a full 16-bit Baud Rate Generator at 30 MIPS
operation, the minimum baud rate achievable is
28.5 bps.

© 2011 Microchip Technology Inc.
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NOTES:
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NOTES:
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20.2.6  LOW-POWER RC OSCILLATOR
(LPRC)

The LPRC oscillator is a component of the Watchdog
Timer (WDT) and oscillates at a nominal frequency of
512 kHz. The LPRC oscillator is the clock source for
the Power-up Timer (PWRT) circuit, WDT and clock
monitor circuits. It may also be used to provide a low
frequency clock source option for applications where
power consumption is critical, and timing accuracy is
not required.

The LPRC oscillator is always enabled at a Power-on
Reset, because it is the clock source for the PWRT.
After the PWRT expires, the LPRC oscillator will remain
ON if one of the following is TRUE:

* The Fail-Safe Clock Monitor is enabled
*« The WDT is enabled

» The LPRC oscillator is selected as the system
clock via the COSC<2:0> control bits in the
OSCCON register

If one of the above conditions is not true, the LPRC will
shut-off after the PWRT expires.

Note 1: OSC2 pin function is determined by the
Primary Oscillator mode selection
(FPR<4:0>).

2: Note that OSC1 pin cannot be used as an
1/0 pin, even if the secondary oscillator or
an internal clock source is selected at all
times.

20.2.7 FAIL-SAFE CLOCK MONITOR

The Fail-Safe Clock Monitor (FSCM) allows the device
to continue to operate even in the event of an oscillator
failure. The FSCM function is enabled by appropriately
programming the FCKSM Configuration bits (Clock
Switch and Monitor Selection bits) in the FOSC device
Configuration register. If the FSCM function is
enabled, the LPRC internal oscillator will run at all
times (except during Sleep mode) and will not be
subject to control by the SWDTEN bit.

In the event of an oscillator failure, the FSCM will
generate a clock failure trap event and will switch the sys-
tem clock over to the FRC oscillator. The user will then
have the option to either attempt to restart the oscillator
or execute a controlled shutdown. The user may decide
to treat the trap as a warm Reset by simply loading the
Reset address into the oscillator fail trap vector. In this
event, the CF (Clock Fail) status bit (OSCCON<3>) is
also set whenever a clock failure is recognized.

In the event of a clock failure, the WDT is unaffected
and continues to run on the LPRC clock.

If the oscillator has a very slow start-up time coming
out of POR, BOR or Sleep, it is possible that the
PWRT timer will expire before the oscillator has
started. In such cases, the FSCM will be activated and
the FSCM will initiate a clock failure trap, and the

COSC<2:0> bits are loaded with FRC oscillator selec-
tion. This will effectively shut-off the original oscillator
that was trying to start.

The user may detect this situation and restart the
oscillator in the clock fail trap ISR.

Upon a clock failure detection, the FSCM module will
initiate a clock switch to the FRC oscillator as follows:

1. The COSC bits (OSCCON<14:12>) are loaded
with the FRC oscillator selection value.

2. CF bitis set (OSCCON<3>).

3. OSWEN control bit (OSCCON<0>) is cleared.

For the purpose of clock switching, the clock sources
are sectioned into four groups:

e Primary

» Secondary

* Internal FRC
* Internal LPRC

The user can switch between these functional groups,
but cannot switch between options within a group. If the
primary group is selected, then the choice within the
group is always determined by the FPR<4:0>
Configuration bits.

The OSCCON register holds the control and status bits
related to clock switching.

* COSC<2:0>: Read-only status bits always reflect
the current oscillator group in effect
* NOSC<2:0>: Control bits which are written to
indicate the new oscillator group of choice
- On POR and BOR, COSC<2:0> and
NOSC<2:0> are both loaded with the
Configuration bit values FOS<2:0>
* LOCK: The LOCK status bit indicates a PLL lock
» CF: Read-only status bit indicating if a clock fail
detect has occurred
* OSWEN: Control bit changes froma ‘0’ toa ‘1’
when a clock transition sequence is initiated.
Clearing the OSWEN control bit will abort a clock
transition in progress (used for hang-up situations).

If Configuration bits FCKSM<1:0> = 1x, then the clock
switching and Fail-Safe Clock Monitor functions are
disabled. This is the default Configuration bit setting.

If clock switching is disabled, then the FOS<2:0> and
FPR<4:0> bits directly control the oscillator selection
and the COSC<2:0> bits do not control the clock
selection. However, these bits will reflect the clock
source selection.

Note: The application should not attempt to
switch to a clock of frequency lower than
100 kHz when the Fail-Safe Clock Monitor
is enabled. If clock switching is performed,
the device may generate an oscillator fail
trap and switch to the fast RC oscillator.
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20.2.8 PROTECTION AGAINST
ACCIDENTAL WRITES TO OSCCON

A write to the OSCCON register is intentionally made
difficult because it controls clock switching and clock
scaling.

To write to the OSCCON low byte, the following code
sequence must be executed without any other
instructions in between:

Byte Write 0x46 to OSCCON low
Byte Write 0x57 to OSCCON low

Byte write is allowed for one instruction cycle. Write the
desired value or use bit manipulation instruction.

To write to the OSCCON high byte, the following
instructions must be executed without any other
instructions in between:

Byte Write 0x78 to OSCCON high
Byte Write 0x9A to OSCCON high

Byte write is allowed for one instruction cycle. Write the
desired value or use bit manipulation instruction.

20.3 Oscillator Control Registers

The oscillators are controlled with two SFRs,
OSCCON and OSCTUN and one Configuration
register, FOSC.

Note: The description of the OSCCON and
OSCTUN SFRs, as well as the FOSC
Configuration register provided in this
section are applicable only to the
dsPIC30F6011A/6012A/6013A/6014A

devices in the dsPIC30F product family.
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23.2 AC Characteristics and Timing Parameters

The information contained in this section defines dsPIC30F AC characteristics and timing parameters.

TABLE 23-13: TEMPERATURE AND VOLTAGE SPECIFICATIONS - AC

Standard Operating Conditions: 2.5V to 5.5V

(unless otherwise stated)

AC CHARACTERISTICS Operating temperature  -40°C <TA <+85°C for Industrial
-40°C <TA <+125°C for Extended

Operating voltage VDD range as described in Table 23-1.

FIGURE 23-3: LOAD CONDITIONS FOR DEVICE TIMING SPECIFICATIONS
Load Condition 1 — for all pins except OSC2 Load Condition 2 — for OSC2
\VDbD/2
RL Pin T CL
Vss
Pi —_—CL
in T RL = 464 Q
CL = 50 pF for all pins except OSC2
Vss 5 pF for OSC2 output
FIGURE 23-4: EXTERNAL CLOCK TIMING
Qo al @ . Q3 @ at
0scC1 ! ! :
D — — e > e e
! 0820 ,0S30 0S30 0S31 0S31
|- 0s25 >
CLKOUT o -
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64-Lead Plastic Thin Quad Flatpack (PT) — 10x10x1 mm Body, 2.00 mm [TQFP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
C1
C L0OODooonouo—-—
— . —2
—2 —
‘ —2 —
B S — —
B ] — —
J —2 —
G —/ —
—4 — o
—4 —4
—2 —
—2 —
—2 —
—2 —
—] /— SILK SCREEN —
—4 —
—— —4
e (00000ooogoont—-—+
S| B | B
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN_ [ NOM [ MAX
Contact Pitch E 0.50 BSC
Contact Pad Spacing C1 11.40
Contact Pad Spacing C2 11.40
Contact Pad Width (X64) X1 0.30
Contact Pad Length (X64) Y1 1.50
Distance Between Pads G 0.20
Notes:

1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2085A
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80-Lead Plastic Thin Quad Flatpack (PT) — 12x12x1 mm Body, 2.00 mm [TQFP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
D
D1
AR ARNTRTRRRTRRRY
 — | —
= =
LE =
= = | §
E E E1
= . =
75\\\? E
XN -
N\
wore 1— TINTITMUTOUOTOION S L
123 NOTE 2 -~ \x o
A
01 F ;
4 ] \‘ ] I
1 A AR AR AAAAAATIT
\ 1 ]
B \ o~ A1
L =—_L1
Units MILLIMETERS
Dimension Limits MIN | NOM MAX
Number of Leads N 80
Lead Pitch e 0.50 BSC
Overall Height A - - 1.20
Molded Package Thickness A2 0.95 1.00 1.05
Standoff A1 0.05 - 0.15
Foot Length L 0.45 0.60 0.75
Footprint L1 1.00 REF
Foot Angle [0} 0° 3.5° 7°
Overall Width E 14.00 BSC
Overall Length D 14.00 BSC
Molded Package Width E1 12.00 BSC
Molded Package Length D1 12.00 BSC
Lead Thickness [ 0.09 - 0.20
Lead Width b 0.17 0.22 0.27
Mold Draft Angle Top o 11° 12° 13°
Mold Draft Angle Bottom B 11° 12° 13°
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

. Chamfers at corners are optional; size may vary.

2
3. Dimensions D1 and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.25 mm per side.
4. Dimensioning and tolerancing per ASME Y 14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-092B
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READER RESPONSE

It is our intention to provide you with the best documentation possible to ensure successful use of your Microchip
product. If you wish to provide your comments on organization, clarity, subject matter, and ways in which our
documentation can better serve you, please FAX your comments to the Technical Publications Manager at
(480) 792-4150.

Please list the following information, and use this outline to provide us with your comments about this document.

TO:  Technical Publications Manager Total Pages Sent
RE: Reader Response

From: Name

Company

Address

City / State / ZIP / Country

Telephone: ( ) - FAX: ( ) -

Application (optional):
Would you like a reply? Y N

Device: dsPIC30F6011A/6012A/6013A/6014A Literature Number: DS70143E

Questions:

1. What are the best features of this document?

2. How does this document meet your hardware and software development needs?

3. Do you find the organization of this document easy to follow? If not, why?

4. What additions to the document do you think would enhance the structure and subject?

5. What deletions from the document could be made without affecting the overall usefulness?

6. Is there any incorrect or misleading information (what and where)?

7. How would you improve this document?
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