Microchip Technology - PIC17C42A-33I1/L Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

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,
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For register and module descriptions in this data sheet, device legends show which devices apply to those sections.
For example, the legend below shows that some features of only the PIC17C43, PIC17CR43, PIC17C44 are described
in this section.

Applicable Devices
42| R42|42A[43|R43]| 44

To Our Valued Customers
We constantly strive to improve the quality of all our products and documentation. We have spent an excep-
tional amount of time to ensure that these documents are correct. However, we realize that we may have
missed a few things. If you find any information that is missing or appears in error from the previous version of
the PIC17C4X Data Sheet (Literature Number DS30412B), please use the reader response form in the back
of this data sheet to inform us. We appreciate your assistance in making this a better document.

To assist you in the use of this document, Appendix C contains a list of new information in this data sheet,
while Appendix D contains information that has changed
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PIC17C4X

TABLE 3-1: PINOUT DESCRIPTIONS
Name DIP |PLCC| QFP |l/O/P | Buffer Description
No. No. No. |Type| Type
PORTD is a bi-directional 1/0O Port.
RDO/AD8 40 43 15 /IO | TTL This is also the upper byte of the 16-bit system bus in
RD1/AD9 39 42 14 /o | TTL microprocessor mode or extended microprocessor mode
RD2/AD10 38 41 13 o | TTL or extended microcontroller mode. In multiplexed system
RD3/AD11 37 40 12 o | TTL lejsd:?:filr?:ﬁgcr)r;:r:s:f pins are address output as well
RD4/AD12 36 39 11 I/O TTL
RD5/AD13 35 38 10 /O | TTL
RD6/AD14 34 37 9 /O | TTL
RD7/AD15 33 36 8 /O | TTL
PORTE is a bi-directional 1/0 Port.
REO/ALE 30 32 4 /10 | TTL In microprocessor mode or extended microcontroller
mode, it is the Address Latch Enable (ALE) output.
Address should be latched on the falling edge of ALE
output.
RE1/OE 29 31 3 110 TTL In microprocessor ozxtended microcontroller mode, it is
the Output Enable (OE) control output (active low).
RE2/WR 28 30 2 110 TTL In microprocessorﬂextended microcontroller mode, it is
the Write Enable (WR) control output (active low).
TEST 27 29 1 | ST | Test mode selection control input. Always tie to Vss for nor-
mal operation.
Vss 10, 11, 5, 6, P Ground reference for logic and 1/O pins.
31 12, |27,28
33,34
VDD 1 1,44 |16,17| P Positive supply for logic and 1/0 pins.

Legend: | = Input only; O = Output only; I/O = Input/Output; P = Power; — = Not Used; TTL = TTL input;
ST = Schmitt Trigger input.

00 1996 Microchip Technology Inc.
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NOTES:
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PIC17C4X

The PIC17C4X can operate in modes where the pro-
gram memory is off-chip. They are the microprocessor
and extended microcontroller modes. The micropro-
cessor mode is the default for an unprogrammed
device.

Regardless of the processor mode, data memory is
always on-chip.

TABLE 6-1: MODE MEMORY ACCESS
. Internal Configuration Bits,
Operating
Mode Program Test Memory,
Memory Boot ROM
Microprocessor No Access No Access
Microcontroller Access Access
E)ftended Access No Access
Microcontroller
Pr_otected Access Access
Microcontroller

FIGURE 6-2:. MEMORY MAP IN DIFFERENT MODES
Microprocessor Extended Microcontroller
Mode Microcontroller Modes
Mode
PIC17C42, 0000h 0000h 0000h
PIC17CR42, On-chip On-chip
Program Program
PIC17C42A Memory o7eFn| Memory
07FFh w
0800h o
External 0800h g
Program %)
Memory s
External EE
Program O]
Memory 8
o
EFEFh FEOOh|_Config. Bits
EFFFh Test Memory|
FFFFh| Boot ROM
OFF-CHIP ON-CHIP OFF-CHIP ON-CHIP OFF-CHIP ON-CHIP
00h 00h 00h 3
&
]
FFh FFh FFh E
OFF-CHIP ON-CHIP OFF-CHIP ON-CHIP OFF-CHIP ON-CHIP a
PIC17C43, 0000h 0000h 0000h
PIC17CR43, On-chip gn-chip
Program rogram
PIC17C44 Memory Mermory
OFFFh/1FFFh OFFFh/1FFFh
1000h/2000h
External 1000h/ "
Program 2000h Q
Memory =
External g
Program b3
Memory o
Q
o
EFFEh FEOOh | Config. Bits | [ &
FEFFh | Test Memory]|
FFFFh| Boot ROM
OFF-CHIP ON-CHIP OFF-CHIP ON-CHIP OFF-CHIP ON-CHIP
00h 00h 00h
120h 120h 120h w
o
-y
FFh 1FFh FFh 1FFh FFh 1FFh 2
'_
<
OFF-CHIP ON-CHIP OFF-CHIP ON-CHIP OFF-CHIP ON-CHIP o

DS30412C-page 30
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PIC17C4X

8.0 HARDWARE MULTIPLIER

All PIC17C4X devices except the PIC17C42, have an
8 x 8 hardware multiplier included in the ALU of the
device. By making the multiply a hardware operation, it
completes in a single instruction cycle. This is an
unsigned multiply that gives a 16-bit result. The result
is stored into the 16-bit PRODuct register
(PRODH:PRODL). The multiplier does not affect any
flags in the ALUSTA register.

Making the 8 x 8 multiplier execute in a single cycle
gives the following advantages:

» Higher computational throughput
* Reduces code size requirements for multiply
algorithms

The performance increase allows the device to be used
in applications previously reserved for Digital Signal
Processors.

Table 8-1 shows a performance comparison between

Example 8-2 shows the sequence to do an 8 x 8 signed
multiply. To account for the sign bits of the arguments,
each argument’s most significant bit (MSb) is tested
and the appropriate subtractions are done.

EXAMPLE 8-1: 8 x 8 MULTIPLY ROUTINE
MWVFP  ARGL, WREG

MULWF ARG2 i ARGL * ARXR ->
; PRODH: PRODL

EXAMPLE 8-2: 8 x 8 SIGNED MULTIPLY

ROUTINE
MOVFP ARGL, WREG
MULWF ARGK2 i ARGL * ARR ->
; PRODH: PRODL
BTFSC ARG, SB Test Sign Bit
SUBWF PRODH, F ; PRODH = PRODH
; - ARGL

MOVFP ARG2, WREG

. . BTFSC ARGL, SB ; Test Sign Bit
the PICl?_C42 and all other PICl7C_XX devices, which SUBVE PRODH, F . PRODH = PRODH
have the single cycle hardware multiply. . - ARG
Example 8-1 shows the sequence to do an 8 x 8
unsigned multiply. Only one instruction is required
when one argument of the multiply is already loaded in
the WREG register.

TABLE 8-1: PERFORMANCE COMPARISON
Time
Routine Device Program I(\j/lemory Cycles (Max)
(Words) @ 25 MHz | @ 33 MHz
8 x 8 unsigned PIC17C42 13 69 11.04 ps N/A
All other PIC17CXX devices 1 1 160 ns 121 ns
8 x 8 signed PIC17C42 — — — N/A
All other PIC17CXX devices 6 6 960 ns 727 ns
16 x 16 unsigned | PIC17C42 21 242 38.72 us N/A
All other PIC17CXX devices 24 24 3.84 us 2.91 ps
16 x 16 signed PIC17C42 52 254 40.64 us N/A
All other PIC17CXX devices 36 36 5.76 us 4.36 us

00 1996 Microchip Technology Inc.
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9.4 PORTD and DDRD Reqisters

PORTD is an 8-bit bi-directional port. The correspond-
ing data direction register is DDRD. A '1' in DDRD con-
figures the corresponding port pin as an input. A '0' in
the DDRC register configures the corresponding port
pin as an output. Reading PORTD reads the status of
the pins, whereas writing to it will write to the port latch.
PORTD is multiplexed with the system bus. When
operating as the system bus, PORTD is the high order
byte of the address/data bus (AD15:AD8). The timing
for the system bus is shown in the Electrical Character-
istics section.

Note:  This port is configured as the system bus
when the device’s configuration bits are
selected to Microprocessor or Extended
Microcontroller modes. In the two other
microcontroller modes, this port is a gen-
eral purpose I/O.

Example 9-3 shows the instruction sequence to initial-
ize PORTD. The Bank Select Register (BSR) must be
selected to Bank 1 for the port to be initialized.

EXAMPLE 9-3: INITIALIZING PORTD
MOVLB 1 ;. Select Bank 1

CLRF PORTD Initialize PORTD data
; | at ches before setting
; the data direction
; register

MOVLW OxCF ; Value used to initialize
; data direction

MOV DDRD Set RD<3:0> as inputs

; RD<5: 4> as out puts
RD<7: 6> as inputs

FIGURE 9-7: PORTD BLOCK DIAGRAM (IN I/O PORT MODE)

toD_Bus - IR
/‘/ INSTRUCTION READ
| ] Data Bus
L= LT
Input
Buffer
RD_PORTD
0 go:t 0
ata
WR_PORTD
1 ~_cK |
\/‘/ RD_DDRD
Q
WR_DDRD
“CK =
R S
l EX_EN
DATA/ADDR_OUT SYS BUS
DRV_SYS Control
Note: I/O pins have protection diodes to VDD and Vss.

DS30412C-page 60
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FIGURE 14-3: CRYSTAL OPERATION,
OVERTONE CRYSTALS (XT
OSC CONFIGURATION)

C1 osc1

— | .
| l SLEEP

Ll
oz Toscz
] 0s¢21 | . {>o_

i PIC17C42
0.1 pF

To filter the fundamental frequency
1 _
Tcz - @’
Where f = tank circuit resonant frequency. This should be

midway between the fundamental and the 3rd overtone
frequencies of the crystal.

TABLE 14-3: CAPACITOR SELECTION
FOR CRYSTAL OSCILLATOR
%TO‘; Freq c1 c2
LF 32 kHzMY | 100-150 pF | 100-150 pF
1 MHz 10-33 pF 10-33 pF
2 MHz 10-33 pF 10-33 pF
XT 2MHz | 47-100 pF 47-100 pF
4 MHz 15-68 pF 15-68 pF
8MHz @ | 15-47 pF 15-47 pF
16 MHz TBD TBD
25MHz | 15-47 pF 15-47 pF
32 MHz @ 0® 0®

Higher capacitance increases the stability of the
oscillator but also increases the start-up time and the
oscillator current. These values are for design guid-
ance only. Rs may be required in XT mode to avoid
overdriving the crystals with low drive level specifica-

TABLE 14-2:. CAPACITOR SELECTION . . . o
FOR CERAMIC tion. Since each crystal has its own characteristics,
RESONATORS the user should consult the crystal manufacturer for

appropriate values for external components.
) ) Note 1: For VDD > 4.5V, C1 = C2 =30 pF is recom-
Oscillator Resonator Capacitor Range mended
Type Frequency Cl1=c2 2: Rs of 330Q is required for a capacitor com-
LF 455 kHz 15 - 68 pF bination of 15/15 pF.
2.0 MHz 10 - 33 pF 3: Only the capacitance of the board was present.
XT 4.0 MHz 22 - 68 pF Crystals Used:
8.0 MHz 33-100 pF
sowe | o | (B EecommCs [y
-10-13- +
Higher capacitance increases the stability of the - z —
oscillator but also increases the start-up time. These 2.0 MHz ECS-20-20-1 50 PPM
values are for design guidance only. Since each reso- 4.0 MHz ECS-40-20-1 +50 PPM
nator has its own characteristics, the user should 8.0 MHz ECS ECS-80-S-4 + 50 PPM
consult the resonator manufacturer for appropriate ECS-80-18-1
values of external components. 16.0 MHz ECS-160-20-1 TBD
Resonators Used: 25 MHz CTS CTS25M + 50 PPM
455 kHz | Panasonic EFO-A455K04B +0.3% 32 MHz CRYSTEK HF-2 + 50 PPM
2.0 MHz | Murata Erie CSA2.00MG + 0.5% 14.2.3 EXTERNAL CLOCK OSCILLATOR
4.0 MHz | Murata Erie CSA4.00MG + 0.5%
8.0 MHz | Murata Erie CSA8.00MT +0.5% In the EC oscillator mode, the OSCL1 input can be
16.0 MHz | Murata Erie CSA16.00MX +0.5% driven by CMOS drivers. In this mode, the

Resonators used did not have built-in capacitors.

OSC1/CLKIN pin is hi-impedance and the OSC2/CLK-
OUT pin is the CLKOUT output (4 Tosc).

FIGURE 14-4: EXTERNAL CLOCK INPUT
OPERATION (EC OSC
CONFIGURATION)

Clock from _I>o—> 0oscC1
ext. system PIC17CXX

CLKOUT «—1]0sc2
(Fosc/4)

00 1996 Microchip Technology Inc.
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MULLW Multiply Literal with WREG MULWF Multiply WREG with f
Syntax: [ labell MULLW k Syntax: [ labell] MULWF f
Operands: 0<k<255 Operands: 0<f<255
Operation: (k x WREG) - PRODH:PRODL Operation: (WREG x f) -~ PRODH:PRODL
Status Affected:  None Status Affected:  None
Encoding: | 1011 | 1100 | kkkk | Kkkk | Encoding: | o011 | o100 | et | feff |
Description: An unsigned multiplication is carried Description: An unsigned multiplication is carried
out between the contents of WREG out between the contents of WREG
and the 8-bit literal 'k'. The 16-bit and the register file location 'f'. The
result is placed in PRODH:PRODL 16-bit result is stored in the
register pair. PRODH contains the PRODH:PRODL register pair.
high byte. PRODH contains the high byte.
WREG is unchanged. Both WREG and 'f' are unchanged.
None of the status flags are affected. None of the status flags are affected.
Note that neither overflow nor carry Note that neither overflow nor carry
is possible in this operation. A zero is possible in this operation. A zero
result is possible but not detected. result is possible but not detected.
Words: 1 Words: 1
Cycles: 1 Cycles: 1
Q Cycle Activity: Q Cycle Activity:
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
Decode Read Execute Write Decode Read Execute Write
literal 'k’ registers register 'f' registers
PRODH: PRODH:
PRODL PRODL
Example: MULLW  OxCA Example: MULWF  REG
Before Instruction Before Instruction
WREG = OxE2 WREG = 0xC4
PRODH = ? REG = 0xB5
PRODL = ? PRODH = ?
After Instruction PRODL =7
WREG = 0xC4 After Instruction
PRODH = OxAD WREG = 0xC4
PRODL = 0x08 REG = 0xB5
PRODH = Ox8A
PRODL = 0x94

Note: This instruction is not available in the
PIC17C42 device.

Note: This instruction is not available in the
PIC17C42 device.

00 1996 Microchip Technology Inc. DS30412C-page 129



PIC17C4X

RLNCF Rotate Left f (no carry) RRCF Rotate Right f through Carry
Syntax: [ label] RLNCF fd Syntax: [ label] RRCF fd
Operands: 0<f<255 Operands: 0<f<255
d 0[0,1] d 0 [0,1]
Operation: f<n> - d<n+1>; Operation: f<n> - d<n-1>;
f<7> - d<0> f<0> - C;
Status Affected: None C - d<7>
Encoding: [ o010 [ood [ reee [ reet | Status Affected:  C
Description: The contents of register 'f' are rotated Encoding: | 0001 | 100d | frff | fiff |
one bit to the left. If 'd" is O the result is Description: The contents of register 'f' are rotated
placed in WREG. If 'd" is 1 the result is one bit to the right through the Carry
stored back in register 'f'. Flag. If 'd" is O the result is placed in
- WREG. If 'd' is 1 the result is placed
register f
back in register 'f'.
Words i I
Cycles:
o Words:
Q Cycle Activity: Cveles: 1
01 Q2 03 Q4 ycles:
Decode Read Execute Write to Q Cycle Activity:
register 'f' destination Q1 Q2 Q3 Q4
. Decode Read Execute Write to
Example: RLNCF REG 1 register 'f' destination
Before Instruction
c = 0 Example: RRCF REGL, 0
REG = 1110 1011 Before Instruction
After Instruction REG1 = 1110 0110
C = C = 0
REG = 1101 0111 After Instruction
REG1 = 1110 0110
WREG = 0111 0011
C = 0

00 1996 Microchip Technology Inc.
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|Applicable Devices |42 |R42[42A|43|R43 44|
17.0 PIC17C42 ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings 1

Ambient temperature UNAET DIAS..........cooiiiiiiiiii et nes -55t0 +125°C
(o] = To L= (=T 00] oY = (USSR -65°C to +150°C
Voltage 0N VDD With TESPECE 10 WSS ...ueiiiiiiiieiiiie ittt ettt sttt e st e st e e sbe e e e sbb e e e ante e e snaeeesnbeeas 0to +7.5V
Voltage on MCLR With reSpect t0 VSS (NOE 2) .......ccovvouiuieiieiereeeeteteeeee ettt eseaeas -0.6V to +14V
Voltage on RA2 and RA3 With FTESPECE 10 VSS.....ccuuiiiiiiieiiiie ettt ettt s e e e et e e e -0.6V to +12V
Voltage on all other pins With reSPECE 10 VSS ....ciiiiiiiiiiii et -0.6V to VoD + 0.6V
Total POWEr diSSIPALION (NOLE L) .....ciuiieeiiiieiiitiee it et e sttt e ettt e st e e s sttt e e ssbeeeabbe e e sateeeanbeeeebbeeeanbeeessbeeesanbeeesnbeeeaneeean 1.0W

Maximum current out Of VSS PIN(S) = TOTAI .....ccoiriieiiiiiiiiee it e e s e e e ann e
Maximum current int0 VDD PIN(S) = TOTAI ......ueieiiiieiiiie ettt e et s an e e sbe e e et e e e snee e e e
Input clamp current, IK (V1 < 0 OF VI > VDD) .ococuviiiiiieeiieie ettt et e et et e s e e s e e s abn e e s anneeessneeesnneenans
Output clamp current, 10K (VO < 0 OF VO > VDD) ...eciiuuiiiiiiieiiiee et steee sttt e ettt e sibeee s nbeeesante e e snbeeeabeeesssbeeesnbeeesneeean
Maximum output current sunk by any I/O pin (except RA2 and RA3)......coccviiiiiiiiiiieiee e
Maximum output current SUNK BY RA2 OF RAS PINS .....veiiiiiie ittt et et aeee e sibee e st e s s bteeesnbeeesnteeesnees
Maximum output current sourced BY any 1/O PN .......coeiiiiiiiiii e
Maximum current sunk by PORTA and PORTB (COMDINE) .....cccuuiiiiiiieiiiee e

Maximum current sourced by PORTA and PORTB (combined)
Maximum current sunk by PORTC, PORTD and PORTE (COMBINE).........ccooiiiiiiiiiiiiiiiieeeeieeee e
Maximum current sourced by PORTC, PORTD and PORTE (combined)

Note 1: Power dissipation is calculated as follows: Pdis = VDD x {IDD - ¥ loH} + 5 {(VDD-VOH) x loH} + 3 (VoL x loL)

Note 2: Voltage spikes below Vss at the MCLR pin, inducing currents greater than 80 mA, may cause latch-up.
Thus, a series resistor of 50-100Q should be used when applying a "low" level to the MCLR pin rather than
pulling this pin directly to Vss.

T NOTICE: Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the
device. This is a stress rating only and functional operation of the device at those or any other conditions above
those indicated in the operation listings of this specification is not implied. Exposure to maximum rating conditions for
extended periods may affect device reliability.
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|Applicable Devices |42 |R42[42A|43|R43 (44|

FIGURE 17-3: CLKOUT AND I/O TIMING

Q4 Z Ql Z Q2 . Q3 .
0OSC1
OSsC2 T
1/0 Pin
(input)
I/0 Pin ' N/ . . .
(output) old value : . : : new value |
l — - l l l
' 20,21 ' ' '
T In EC and RC modes only.
TABLE 17-3: CLKOUT AND I/O TIMING REQUIREMENTS/
Parameter
No. Sym Characteristic Min Typt Max Units | Conditions
10 TosH2ckL | OSC1t to CLKOUT! — 15¢% 30 % ns Note 1
11 TosH2ckH | OSC1t to CLKOUT?® — 15¢% 30 % ns Note 1
12 TckR CLKOUT rise time — 5% 15% ns Note 1
13 TckF CLKOUT fall time — 5% 15% ns Note 1
14 TckH2ioV | CLKOUT1 to Port out valid — — | 0.5Tey +20% ns Note 1
15 TioV2ckH | Portin valid before CLKOUT1t 0.25Tcy +25%| — — ns Note 1
16 TckH2iol Port in hold after CLKOUTt 0%t — — ns Note 1
17 TosH2ioV | OSC11t (Q1 cycle) to Port out valid — — 100 F ns
20 TioR Port output rise time — 10t 35%F ns
21 TioF Port output fall time — 10 351% ns
22 TinHL INT pin high or low time 25* — — ns
23 TrbHL RB7:RBO0 change INT high or low time 25* — — ns
* These parameters are characterized but not tested.
T Data in "Typ" column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
tested.
¥ These parameters are for design guidance only and are not tested, nor characterized.

Note 1: Measurements are taken in EC Mode where OSC2 output =4 x TOsC = Tcy.

DS30412C-page 156
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|Applicable Devices |42 |R42[42A|43|R43 (44|

FIGURE 18-13: WDT TIMER TIME-OUT PERIOD vs. VbbD

30
25
i Max. 85°C
20
@ Max. 70° \\
€ 15 [ Min.oC Tp. 25°C
g T
E \\\\
S 10 : — |
Min. -40°C
5
0
4.0 4.5 5.0 55 6.0 6.5 7.0
VDD (Volts)
FIGURE 18-14: IoH vs. VOH, VDD = 3V
o /
_2 ///
-4
C/
-6 i /
< Min @ 85°C / /
£ ) —————E8
5 ¢ /
= 10 Typ @ 25°C
-12
-14
Max @ -40°C
-16 @
-18
0.0 0.5 1.0 1.5 2.0 2.5 3.0
VDD (Volts)
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|Applicable Devices [42|R42[42A[43|R43(44 |

19.2

DC CHARACTERISTICS: PIC17LCA42A/43/LC44 (Commercial, Industrial)
PIC17LCR42/43 (Commercial, Industrial)

Standard Operating Conditions (unless otherwise stated)
Operating temperature
DC CHARACTERISTICS -40°C < TA < +85°C for industrial and
0°C < TA £ +70°C for commercial
Parameter
No. Sym Characteristic Min | Typt| Max | Units Conditions
D001 VDD Supply Voltage 2.5 - 6.0 \%
D002 VDR RAM Data Retention 15* - - \% Device in SLEEP mode
Voltage (Note 1)
D003 VPOR | VDD start voltage to - Vss - \% See section on Power-on Reset for
ensure internal details
Power-on Reset signal
D004 SvbD | VDD rise rate to 0.060*| -— — | mV/ms | See section on Power-on Reset for
ensure internal details
Power-on Reset signal
D010 IDD Supply Current - 3 6 mA |Fosc =4 MHz (Note 4)
D011 (Note 2) - 6 12 * mA |Fosc =8 MHz
D014 - 95 | 150 MA | Fosc = 32 kHz,
WDT disabled (EC osc configuration)
D020 IPD Power-down — 10 40 MA | VDD = 5.5V, WDT enabled
D021 Current (Note 3) - <1 5 MA | VDD = 5.5V, WDT disabled
* These parameters are characterized but not tested.
t 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 in SLEEP mode without losing RAM data.

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 Ibb measurements in active operation mode are:

OSCl=external square wave, from rail to rail; all /0O pins tristated, pulled to VbD or Vss, TOCKI = Vbb, MCLR
= VDD; WDT enabled/disabled as specified.

Current consumed from the oscillator and 1/O’s driving external capacitive or resistive loads needs to be con-
sidered.

For the RC oscillator, the current through the external pull-up resistor (R) can be estimated as:\bD / (2 * R).
For capacitive loads, the current can be estimated (for an individual I/O pin) as (CL » VDD) » f

CL = Total capacitive load on the I/O pin; f = average frequency the 1/O pin switches.

The capacitive currents are most significant when the device is configured for external execution (includes
extended microcontroller mode).

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 \bD or Vss.

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.
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FIGURE 19-11: MEMORY INTERFACE WRITETIMING (NOT SUPPORTED IN PIC17LCA4X DEVICES)
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TABLE 19-11: MEMORY INTERFACE WRITE REQUIREMENTS (NOT SUPPORTED IN PIC17LC4X

DEVICES)
Parameter
No. Sym Characteristic Min Typt Max Units | Conditions
150 TadV2alL | AD<15:0> (address) valid to ALE! 0.25Tcy - 10 —_ —_ ns
(address setup time)
151 TalL2adl |ALE! to address out invalid 0 — — ns
(address hold time)
152 TadV2wrL | Data out valid to WR1 0.25Tcy - 40 — — ns
(data setup time)
153 TwrH2adl |WR1 to data out invalid — 0.25Tcy § — ns
(data hold time)
154 Twrl WR pulse width — 0.25Tcy § — ns
* These parameters are characterized but not tested.
t Data in “Typ” column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
tested.
8§ This specification ensured by design.
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FIGURE 19-12: MEMORY INTERFACE READ TIMING (NOT SUPPORTED IN PIC17LC4X DEVICES)
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TABLE 19-12: MEMORY INTERFACE READ REQUIREMENTS (NOT SUPPORTED IN PIC17LC4X

DEVICES)
Parameter
No. Sym Characteristic Min Typt Max Units | Conditions
150 TadV2alL | AD15:ADO (address) valid to ALE! 0.25Tcy - 10 — — ns
(address setup time)
151 TalL2adl ALE! to address out invalid 5* — — ns
(address hold time)
160 TadZ2o0elL |AD15:ADO hi-impedance to OE! 0* — — ns
161 ToeH2adD |OE+ to AD15:ADO driven 0.25Tcy - 15 — — ns
162 TadV2o0eH | Data in valid before OE1 35 — — ns
(data setup time)
163 ToeH2adl | OEtto data in invalid (data hold time) 0 — — ns
164 TalH ALE pulse width — 0.25Tcy § — ns
165 ToeL OE pulse width 0.5Tcy-35§ — — ns
166 TalH2alH ALE1 to ALE1 (cycle time) — Tcy § — ns
167 Tacc Address access time — — 0.75Tcy-30| ns
168 Toe Output enable access time — — 0.5Tcy - 45 ns
(OE low to Data Valid)
* These parameters are characterized but not tested.
T Data in “Typ” column is at 5V, 25°C unless otherwise stated. These parameters are for design guidance only and are not
tested.
§ This specification ensured by design.
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FIGURE 20-7: TYPICAL Ipp vs. FREQUENCY (EXTERNAL CLOCK 25°C)
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FIGURE 20-8: MAXIMUM IDD vs. FREQUENCY (EXTERNAL CLOCK 125°C TO -40°C)
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21.5 44-L ead Plastic Surface Mount (TQFP 10x10 mm Body 1.0/0.10 mm L ead Form)

- D1 -

11°/13°(4x)
e

0° Min-7| ™

(€] AP
11°/13°(4x)

Detail B

3.09 (0.1189) Ref. R 1 0.08 Min

Option 1 (TOP side)

Option 2 (TOP side) R 0.08/0.20

Gage Plane l
VAL 0.250

|
‘, . A2 ¥ A Base Metal b Lead Finish T e -s
] At S Y | e

Detail B Detail A —:>L:—_ o -« ~ LI .
1.00 Ref. f | i 1.00 Ref
-—p]—»
Detail A Detail B
Package Group: Plastic TQFP
Millimeters Inches
Symbol Min Max Notes Min Max Notes
A 1.00 1.20 0.039 0.047
Al 0.05 0.15 0.002 0.006
A2 0.95 1.05 0.037 0.041
D 11.75 12.25 0.463 0.482
D1 9.90 10.10 0.390 0.398
E 11.75 12.25 0.463 0.482
El 9.90 10.10 0.390 0.398
L 0.45 0.75 0.018 0.030
0.80 BSC 0.031 BSC
b 0.30 0.45 0.012 0.018
bl 0.30 0.40 0.012 0.016
c 0.09 0.20 0.004 0.008
cl 0.09 0.16 0.004 0.006
N 44 44 44 44
S 0° 7° 0° 7°

Note 1: Dimensions D1 and E1 do not include mold protrusion. Allowable mold protrusion is 0.25m/m (0.010") per
side. D1 and E1 dimensions including mold mismatch.
2: Dimension “b” does not include Dambar protrusion, allowable Dambar protrusion shall be 0.08m/m
(0.003")max.
3: This outline conforms to JEDEC MS-026.
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Note the following details of the code protection feature on PICmicro® MCUs.

The PICmicro family meets the specifications contained in the Microchip Data Sheet.

Microchip believes that its family of PICmicro microcontrollers is one of the most secure products of its kind on the market today,
when used in the intended manner and under normal conditions.

There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our knowl-
edge, require using the PICmicro microcontroller in a manner outside the operating specifications contained in the data sheet.
The person doing so may be engaged in theft of intellectual property.

Microchip is willing to work with the customer who is concerned about the integrity of their code.

Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not
mean that we are guaranteeing the product as “unbreakable”.

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of

our product.

If you have any further questions about this matter, please contact the local sales office nearest to you.

Information contained in this publication regarding device
applications and the like is intended through suggestion only
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications.
No representation or warranty is given and no liability is
assumed by Microchip Technology Incorporated with respect
to the accuracy or use of such information, or infringement of
patents or other intellectual property rights arising from such
use or otherwise. Use of Microchip’s products as critical com-
ponents in life support systems is not authorized except with
express written approval by Microchip. No licenses are con-
veyed, implicitly or otherwise, under any intellectual property
rights.
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