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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"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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PIC16C71X
6.3 Prescaler

An 8-bit counter is available as a prescaler for the
Timer0 module, or as a postscaler for the Watchdog
Timer, respectively (Figure 6-6). For simplicity, this
counter is being referred to as “prescaler” throughout
this data sheet. Note that there is only one prescaler
available which is mutually exclusively shared between
the Timer0 module and the Watchdog Timer. Thus, a
prescaler assignment for the Timer0 module means
that there is no prescaler for the Watchdog Timer, and
vice-versa.

The PSA and PS2:PS0 bits (OPTION<3:0>) determine
the prescaler assignment and prescale ratio.
DS30272A-page 34
When assigned to the Timer0 module, all instructions
writing to the TMR0 register (e.g. CLRF 1, MOVWF 1,
BSF 1,x....etc.) will clear the prescaler. When
assigned to WDT, a CLRWDT instruction will clear the
prescaler along with the Watchdog Timer. The pres-
caler is not readable or writable. 

Note: Writing to TMR0 when the prescaler is
assigned to Timer0 will clear the prescaler
count, but will not change the prescaler
assignment.
FIGURE 6-6: BLOCK DIAGRAM OF THE TIMER0/WDT PRESCALER     
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PIC16C71X
The ADRES register contains the result of the A/D con-
version. When the A/D conversion is complete, the
result is loaded into the ADRES register, the GO/DONE
bit (ADCON0<2>) is cleared, and A/D interrupt flag bit
ADIF is set. The block diagram of the A/D module is
shown in Figure 7-4.

After the A/D module has been configured as desired,
the selected channel must be acquired before the con-
version is started. The analog input channels must
have their corresponding TRIS bits selected as an
input. To determine acquisition time, see Section 7.1.
After this acquisition time has elapsed the A/D conver-
sion can be started. The following steps should be fol-
lowed for doing an A/D conversion:

1. Configure the A/D module:
• Configure analog pins / voltage reference / 

and digital I/O (ADCON1)
• Select A/D input channel (ADCON0)
• Select A/D conversion clock (ADCON0)
• Turn on A/D module (ADCON0)
  1997 Microchip Technology Inc.
2. Configure A/D interrupt (if desired):
• Clear ADIF bit 
• Set ADIE bit 
• Set GIE bit 

3. Wait the required acquisition time.
4. Start conversion:

• Set GO/DONE bit (ADCON0)
5. Wait for A/D conversion to complete, by either:

• Polling for the GO/DONE bit to be cleared

OR

• Waiting for the A/D interrupt
6. Read A/D Result register (ADRES), clear bit

ADIF if required.
7. For next conversion, go to step 1 or step 2 as

required. The A/D conversion time per bit is
defined as TAD. A minimum wait of 2TAD is
required before next acquisition starts.
FIGURE 7-4: A/D BLOCK DIAGRAM  
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PIC16C71X
7.4.1 FASTER CONVERSION - LOWER       
RESOLUTION TRADE-OFF

Not all applications require a result with 8-bits of reso-
lution, but may instead require a faster conversion time.
The A/D module allows users to make the trade-off of
conversion speed to resolution. Regardless of the res-
olution required, the acquisition time is the same. To
speed up the conversion, the clock source of the A/D
module may be switched so that the TAD time violates
the minimum specified time (see the applicable electri-
cal specification). Once the TAD time violates the mini-
mum specified time, all the following A/D result bits are
not valid (see A/D Conversion Timing in the Electrical
Specifications section.) The clock sources may only be
switched between the three oscillator versions (cannot
be switched from/to RC). The equation to determine
the time before the oscillator can be switched is as
follows:

Conversion time =  2TAD + N • TAD + (8 - N)(2TOSC)
Where: N = number of bits of resolution required.
  1997 Microchip Technology Inc.
Since the TAD is based from the device oscillator, the
user must use some method (a timer, software loop,
etc.) to determine when the A/D oscillator may be
changed. Example 7-3 shows a comparison of time
required for a conversion with 4-bits of resolution, ver-
sus the 8-bit resolution conversion. The example is for
devices operating at 20 MHz and 16 MHz (The A/D
clock is programmed for 32TOSC), and assumes that
immediately after 6TAD, the A/D clock is programmed
for 2TOSC.

The 2TOSC violates the minimum TAD time since the
last 4-bits will not be converted to correct values.
EXAMPLE 7-3: 4-BIT vs. 8-BIT CONVERSION TIMES 

Freq. (MHz)(1)
Resolution

4-bit 8-bit

 TAD 20 1.6 µs 1.6 µs
16 2.0 µs 2.0 µs

 TOSC 20 50 ns 50 ns
16 62.5 ns 62.5 ns

 2TAD + N • TAD + (8 - N)(2TOSC) 20 10 µs 16 µs
16 12.5 µs 20 µs

Note 1: The PIC16C71 has a minimum TAD time of 2.0 µs. 
All other PIC16C71X devices have a minimum TAD time of 1.6 µs.
DS30272A-page 43



PIC16C71X
8.0 SPECIAL FEATURES OF THE 
CPU

What sets a microcontroller apart from other proces-
sors are special circuits to deal with the needs of real-
time applications. The PIC16CXX family has a host of
such features intended to maximize system reliability,
minimize cost through elimination of external compo-
nents, provide power saving operating modes and offer
code protection. These are:

• Oscillator selection
• Reset

- Power-on Reset (POR)
- Power-up Timer (PWRT)
- Oscillator Start-up Timer (OST)
- Brown-out Reset (BOR)

(PIC16C710/711/715)
- Parity Error Reset (PER) (PIC16C715)

• Interrupts
• Watchdog Timer (WDT)
• SLEEP
• Code protection
• ID locations
• In-circuit serial programming

The PIC16CXX has a Watchdog Timer which can be
shut off only through configuration bits. It runs off its
own RC oscillator for added reliability. There are two
timers that offer necessary delays on power-up. One is
the Oscillator Start-up Timer (OST), intended to keep
the chip in reset until the crystal oscillator is stable. The
other is the Power-up Timer (PWRT), which provides a

Applicable Devices 710 71 711 715
  1997 Microchip Technology Inc.
fixed delay of 72 ms (nominal) on power-up only,
designed to keep the part in reset while the power sup-
ply stabilizes. With these two timers on-chip, most
applications need no external reset circuitry. 

SLEEP mode is designed to offer a very low current
power-down mode. The user can wake-up from SLEEP
through external reset, Watchdog Timer Wake-up, or
through an interrupt. Several oscillator options are also
made available to allow the part to fit the application.
The RC oscillator option saves system cost while the
LP crystal option saves power. A set of configuration
bits are used to select various options.

8.1 Configuration Bits

The configuration bits can be programmed (read as '0')
or left unprogrammed (read as '1') to select various
device configurations. These bits are mapped in pro-
gram memory location 2007h.

The user will note that address 2007h is beyond the
user program memory space. In fact, it belongs to the
special test/configuration memory space (2000h -
3FFFh), which can be accessed only during program-
ming.
FIGURE 8-1: CONFIGURATION WORD FOR PIC16C71

— — — — — — — — — CP0 PWRTE WDTE FOSC1 FOSC0 Register: CONFIG
Address 2007hbit13 bit0

bit 13-5: Unimplemented: Read as '1'

bit 4: CP0: Code protection bit
1 = Code protection off
0 = All memory is code protected, but 00h - 3Fh is writable

bit  3: PWRTE: Power-up Timer Enable bit
1 = Power-up Timer enabled
0 = Power-up Timer disabled

bit  2: WDTE: Watchdog Timer Enable bit
1 = WDT enabled
0 = WDT disabled

bit  1-0: FOSC1:FOSC0: Oscillator Selection bits
11 = RC oscillator
10 = HS oscillator
01 = XT oscillator
00 = LP oscillator
DS30272A-page 47
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8.4 Power-on Reset (POR), Power-up 
Timer (PWRT) and Oscillator Start-up 
Timer (OST), and Brown-out Reset 
(BOR)

8.4.1 POWER-ON RESET (POR)

A Power-on Reset pulse is generated on-chip when
VDD rise is detected (in the range of 1.5V - 2.1V). To
take advantage of the POR, just tie the MCLR pin
directly (or through a resistor) to VDD. This will eliminate
external RC components usually needed to create a
Power-on Reset. A maximum rise time for VDD is spec-
ified. See Electrical Specifications for details.

When the device starts normal operation (exits the
reset condition), device operating parameters (voltage,
frequency, temperature, ...) 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. Brown-out Reset may be used to meet the startup
conditions.

For additional information, refer to Application Note
AN607, "Power-up Trouble Shooting."

8.4.2 POWER-UP TIMER (PWRT)

The Power-up Timer provides a fixed 72 ms nominal
time-out on power-up only, from the POR. The Power-
up Timer operates on an internal RC oscillator. The
chip is kept in reset as long as the PWRT is active. The
PWRT’s time delay allows VDD to rise to an acceptable
level. A configuration bit is provided to enable/disable
the PWRT.

Applicable Devices 710 71 711 715

Applicable Devices 710 71 711 715
  1997 Microchip Technology Inc.
The power-up time delay will vary from chip to chip due
to VDD, temperature, and process variation. See DC
parameters for details.

8.4.3 OSCILLATOR START-UP TIMER (OST)

The Oscillator Start-up Timer (OST) provides 1024
oscillator cycle (from OSC1 input) delay after the
PWRT delay is over. This ensures that the crystal oscil-
lator 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.

8.4.4 BROWN-OUT RESET (BOR)

A configuration bit, BODEN, can disable (if clear/pro-
grammed) or enable (if set) the Brown-out Reset cir-
cuitry. If VDD falls below 4.0V (3.8V - 4.2V range) for
greater than parameter #35, the brown-out situation will
reset the chip. A reset may not occur if VDD falls below
4.0V for less than parameter #35. The chip will remain
in Brown-out 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 initialized. Once VDD rises above BVDD,
the Power-up Timer will execute a 72 ms time delay.
The Power-up Timer should always be enabled when
Brown-out Reset is enabled. Figure 8-10 shows typical
brown-out situations.

Applicable Devices 710 71 711 715

Applicable Devices 710 71 711 715
FIGURE 8-10: BROWN-OUT SITUATIONS 
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TABLE 8-7: STATUS BITS AND THEIR SIGNIFICANCE, PIC16C71 

TABLE 8-8: STATUS BITS AND THEIR SIGNIFICANCE, PIC16C710/711 

TABLE 8-9: STATUS BITS AND THEIR SIGNIFICANCE, PIC16C715

TO PD

1 1 Power-on Reset
0 x Illegal, TO is set on POR
x 0 Illegal, PD is set on POR
0 1 WDT Reset 
0 0 WDT Wake-up
u u MCLR Reset during normal operation
1 0 MCLR Reset during SLEEP or interrupt wake-up from SLEEP

POR BOR TO PD

0 x 1 1 Power-on Reset
0 x 0 x Illegal, TO is set on POR
0 x x 0 Illegal, PD is set on POR
1 0 x x Brown-out Reset
1 1 0 1 WDT Reset 
1 1 0 0 WDT Wake-up
1 1 u u MCLR Reset during normal operation
1 1 1 0 MCLR Reset during SLEEP or interrupt wake-up from SLEEP

PER POR BOR TO PD

1 0 x 1 1 Power-on Reset
x 0 x 0 x Illegal, TO is set on POR
x 0 x x 0 Illegal, PD is set on POR
1 1 0 x x Brown-out Reset
1 1 1 0 1 WDT Reset 
1 1 1 0 0 WDT Wake-up
1 1 1 u u MCLR Reset during normal operation
1 1 1 1 0 MCLR Reset during SLEEP or interrupt wake-up from SLEEP
0 1 1 1 1 Parity Error Reset
0 0 x x x Illegal, PER is set on POR
0 x 0 x x Illegal, PER is set on BOR
  1997 Microchip Technology Inc. DS30272A-page 55
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8.5.1 INT INTERRUPT

External interrupt on RB0/INT pin is edge triggered:
either rising if bit INTEDG (OPTION<6>) is set, or fall-
ing, if the INTEDG bit is clear. When a valid edge
appears on the RB0/INT pin, flag bit INTF
(INTCON<1>) is set. This interrupt can be disabled by
clearing enable bit INTE (INTCON<4>). Flag bit INTF
must be cleared in software in the interrupt service rou-
tine before re-enabling this interrupt. The INT interrupt
can wake-up the processor from SLEEP, if bit INTE was
set prior to going into SLEEP. The status of global inter-
rupt enable bit GIE decides whether or not the proces-
sor branches to the interrupt vector following wake-up.
See Section 8.8 for details on SLEEP mode.
  1997 Microchip Technology Inc.
8.5.2 TMR0 INTERRUPT

An overflow (FFh → 00h) in the TMR0 register will set
flag bit T0IF (INTCON<2>). The interrupt can be
enabled/disabled by setting/clearing enable bit T0IE
(INTCON<5>). (Section 6.0)

8.5.3 PORTB INTCON CHANGE

An input change on PORTB<7:4> sets flag bit RBIF
(INTCON<0>). The interrupt can be enabled/disabled
by setting/clearing enable bit RBIE (INTCON<4>).
(Section 5.2)    

Note: For the PIC16C71
if a change on the I/O pin should occur
when the read operation is being executed
(start of the Q2 cycle), then the RBIF inter-
rupt flag may not get set.
FIGURE 8-19: INT PIN INTERRUPT TIMING
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NOTES:
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TABLE 10-1: DEVELOPMENT TOOLS FROM MICROCHIP
DS30272A-page  88   1997 Microchip Technology Inc.
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Applicable Devices 710 71 711 715
11.2  DC Characteristics: PIC16LC710-04 (Commercial, Industrial, Extended)
PIC16LC711-04 (Commercial, Industrial, Extended)

DC CHARACTERISTICS

Standard Operating Conditions (unless otherwise stated)
Operating temperature 0˚C ≤ TA ≤ +70˚C (commercial)

-40˚C ≤ TA ≤ +85˚C (industrial) 
-40˚C ≤ TA ≤ +125˚C (extended)

Param
No.

Characteristic Sym Min Typ† Max Units Conditions

D001 Supply Voltage
  Commercial/Industrial
  Extended

VDD

VDD

2.5
3.0

-
-

6.0
6.0

V
V

LP, XT, RC osc configuration (DC - 4 MHz)
LP, XT, RC osc configuration (DC - 4 MHz)

D002* RAM Data Retention 
Voltage (Note 1)

VDR - 1.5 - V

D003 VDD start voltage to 
ensure internal Power-
on Reset signal

VPOR - VSS - V See section on Power-on Reset for details

D004* VDD rise rate to ensure 
internal Power-on 
Reset
signal

SVDD 0.05 - - V/ms See section on Power-on Reset for details

D005 Brown-out Reset
Voltage

BVDD 3.7 4.0 4.3 V BODEN configuration bit is enabled

D010

D010A

D015

Supply Current 
(Note 2)

Brown-out Reset
Current (Note 5)

IDD

∆IBOR

-

-

-

2.0

22.5

300*

3.8

48

500

mA

µA

µA

XT, RC osc configuration
FOSC = 4 MHz, VDD = 3.0V (Note 4)

LP osc configuration
FOSC = 32 kHz, VDD = 3.0V, WDT disabled
BOR enabled VDD = 5.0V

D020
D021
D021A
D021B
D023

Power-down Current 
(Note 3)

Brown-out Reset 
Current (Note 5)

IPD

∆IBOR

-
-
-
-
-

7.5
0.9
0.9
0.9

300*

30
5
5

10
500

µA
µA
µA
µA
µA

VDD = 3.0V, WDT enabled, -40°C to +85°C
VDD = 3.0V, WDT disabled, 0°C to +70°C
VDD = 3.0V, WDT disabled, -40°C to +85°C
VDD = 3.0V, WDT disabled, -40°C to +125°C
BOR enabled VDD = 5.0V

* 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.
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 I/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 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 
measured 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: The ∆ current is the additional current consumed when this peripheral is enabled. This current should be 
added to the base IDD or IPD measurement.
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FIGURE 13-4: RESET, WATCHDOG TIMER, OSCILLATOR START-UP TIMER, AND POWER-UP 
TIMER TIMING

FIGURE 13-5: BROWN-OUT RESET TIMING

TABLE 13-4: RESET, WATCHDOG TIMER, OSCILLATOR START-UP TIMER, POWER-UP TIMER, 
AND BROWN-OUT RESET REQUIREMENTS

Parameter 
No.

Sym Characteristic Min Typ† Max Units Conditions

30 TmcL MCLR Pulse Width (low)               2 — — µs VDD = 5V, -40˚C to +125˚C

31* Twdt Watchdog Timer Time-out Period 
(No Prescaler)

7 18 33 ms VDD = 5V, -40˚C to +125˚C

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 I/O Hi-impedance from MCLR Low 
or Watchdog Timer Reset

— — 2.1 µs

35 TBOR Brown-out Reset pulse width 100 — — µs VDD ≤ BVDD (D005)

36 TPER Parity Error Reset — TBD — µs

* 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.
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FIGURE 14-8: TYPICAL IPD vs. VDD BROWN-
OUT DETECT ENABLED (RC 
MODE)   

FIGURE 14-9: MAXIMUM IPD vs. VDD 
BROWN-OUT DETECT 
ENABLED 
(85°C TO -40°C, RC MODE)   

This shaded region represents the built-in hysteresis of
the brown-out reset circuitry.
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FIGURE 14-10: TYPICAL IPD vs. TIMER1 
ENABLED (32 kHz, RC0/RC1 = 
33 pF/33 pF, RC MODE)  

FIGURE 14-11: MAXIMUM IPD vs. TIMER1 
ENABLED 
(32 kHz, RC0/RC1 = 33 pF/33 
pF, 85°C TO -40°C, RC MODE)  
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15.5 Timing Diagrams and Specifications

FIGURE 15-2: EXTERNAL CLOCK TIMING

TABLE 15-2: EXTERNAL CLOCK TIMING REQUIREMENTS

Parameter 
No.

Sym Characteristic Min Typ† Max Units Conditions

Fosc External CLKIN Frequency 
(Note 1)

DC — 4 MHz XT osc mode

DC — 4 MHz HS osc mode (-04)

DC — 20 MHz HS osc mode (-20)

DC — 200 kHz LP osc mode 

Oscillator Frequency 
(Note 1)

DC — 4 MHz RC osc mode 

0.1 — 4 MHz XT osc mode 

1 — 4 MHz HS osc mode

1 — 20 MHz HS osc mode

1 Tosc External CLKIN Period
(Note 1)

250 — — ns XT osc mode

250 — — ns HS osc mode (-04)

50 — — ns HS osc mode (-20)

5 — — µs LP osc mode 

Oscillator Period
(Note 1)

250 — — ns RC osc mode 

250 — 10,000 ns XT osc mode 

250 — 1,000 ns HS osc mode (-04)

50 — 1,000 ns HS osc mode (-20)

5 — — µs LP osc mode

2 TCY Instruction Cycle Time (Note 1) 1.0 TCY DC µs TCY = 4/Fosc                       

3 TosL,
TosH

External Clock in (OSC1) High or 
Low Time

50 — — ns XT oscillator

2.5 — — µs LP oscillator

10 — — ns HS oscillator

4 TosR,
TosF

External Clock in (OSC1) Rise or 
Fall Time

25 — — ns XT oscillator

50 — — ns LP oscillator

15 — — ns HS oscillator

† 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. OSC2 is disconnected 
(has no loading) for the PIC16C71.

33 4 41

2

Q4 Q1 Q2 Q3 Q4 Q1

OSC1

CLKOUT
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FIGURE 16-14: MAXIMUM IDD VS. FREQ WITH A/D OFF (EXT CLOCK, -55° TO +125°C)
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17.3 18-Lead Plastic Surface Mount (SOIC - Wide, 300 mil Body)(SO)

Package Group:  Plastic SOIC  (SO)

Symbol

Millimeters Inches

Min Max Notes Min Max Notes

α 0° 8° 0° 8°
A 2.362 2.642 0.093 0.104

A1 0.101 0.300 0.004 0.012
B 0.355 0.483 0.014 0.019
C 0.241 0.318 0.009 0.013
D 11.353 11.735 0.447 0.462
E 7.416 7.595 0.292 0.299
e 1.270 1.270 Reference 0.050 0.050 Reference
H 10.007 10.643 0.394 0.419
h 0.381 0.762 0.015 0.030
L 0.406 1.143 0.016 0.045
N 18 18 18 18

CP – 0.102 – 0.004

B

e

N

Index
Area

Chamfer
h x 45°

αE H

1 2 3

CP

h x 45°

C

L

Seating
Plane

Base
Plane

D

A1 A
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