MicrocHip PIC16F193X/16LF193X

28/40/44-Pin 8-Bit Flash Microcontroller Product Brief

High-Performance RISC CPU:

* Only 49 Instructions to Learn

» Operating Speed:
- DC - 32 MHz clock input
- DC - 125 ns instruction cycle

* Interrupt Capability with Automatic Context
Saving

» 16-Level Deep Hardware Stack with Optional
Overflow/Underflow Reset

« Direct, Indirect and Relative Addressing modes:
- Two full 16-bit File Select Registers (FSRs)
- FSRs can read program and data memory

Special Microcontroller Features:

 Precision Internal Oscillator:
- Factory calibrated to +1%, typical
- Software selectable frequency range from
32 MHz to 31 kHz
» 31 kHz Low-Power Internal Oscillator
» External Oscillator Block with:
- 4 crystallresonator modes up to 32 MHz
using 4xPLL
- 3 external clock modes up to 32 MHz
» 4x Phase Locked Loop (PLL)
 Fail-Safe Clock Monitor
» Two-Speed Start-up
» Power-Saving Sleep mode
* Power-on Reset (POR)
* Power-up Timer (PWRT)
» Oscillator Start-up Timer (OST)
* Brown-out Reset (BOR) with Selectable Trip Point
» Extended Watch-Dog Timer (WDT)
¢ In-Circuit Serial Programming™ (ICSP™) via two
pins
* In-Circuit Debug (ICD) via Two Pins
* Enhanced Low-Voltage Programming (LVP)
» Operating Voltage Range:
- 1.8V to 3.6V (PIC16LF193X)
- 1.8V to 5.5V (PIC16F193X)
* Programmable Code Protection
» Self-Programmable under Software Control

Low-Power Features:

 Standby Current (PIC16LF193X):
- 100 nA @ 1.8V, typical
» Operating Current (PIC16LF193X):
- 150 pA @ 1 MHz, 1.8V, typical
» Low-Power Watchdog Timer Current
(PIC16LF193X):
- 1.0 pA @ 1.8V, typical

Peripheral Features:

Integrated LCD Controller:

- Up to 96 segments

- Variable clock input

- Contrast control

- Internal voltage reference selections

Up to 35 I/0 Pins and 1 Input-only Pin:

- High current sink/source for LED drivers

- Individually programmable interrupt-on-
change pins

- Individually programmable weak pull-ups

TimerO: 8-Bit Timer/Counter with 8-Bit

Programmable Prescaler

Enhanced Timer1:

- 16-bit timer/counter with prescaler

- External Gate Input mode

- Dedicated low-power 32 kHz oscillator driver

Timer2, 4, 6: 8-Bit Timer/Counter with 8-Bit Period

Register, Prescaler and Postscaler

Two Capture/Compare/PWM modules (CCP):

- Software selectable time bases

Three Enhanced Capture, Compare, PWM

modules (ECCP):

- Software selectable time bases

- Auto-shutdown and auto-restart

- PWM steering

Master Synchronous Serial Port (SSP) with SPI

and 1°C™ with:

- 7-bit address masking

- SMBus/PMBus™ compatibility

Enhanced Universal Synchronous Asynchronous

Receiver Transmitter (EUSART):

- RS-232, RS-485 and LIN compatible

- Auto-Baud Detect

- Auto-wake-up on start

SR Latch (Integrated 555 Timer):

- Multiple Set/Reset input options

Analog-to-Digital Converter (ADC):

- 10-bit resolution

- Upto 14 channels

2 Comparators:

- Rail-to-rail inputs

- Power mode control

- Software controllable hysteresis

Voltage Reference module:

- Fixed Voltage Reference (FVR) with 1.024V,
2.048V and 4.096V output levels

- 5-bit rail-to-rail resistive DAC with positive
and negative reference selection

mTouch™ Sensing oscillator module

- Up to 16 channels for button, sensor or slider
input
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PIC16F193X/16LF193X

TABLE 1: PIC16F193X/16LF193X FAMILY TYPES

Program .
Data ™ Timers 21w LCD
Device | M€MONY |eeprom | SRAM 1 6g [10-DIAID | gy o it [EUsART| "™ | CCPI T cegments/
Flash (bytes) (ch) and SPI| ECCP
(bytes) commons
(words)
PIC16F1933 | 4096 256 256 | 25 11 4/1 Yes Yes 2/3 16Wy/4
PIC16LF1933| 4096 256 256 25 11 4/1 Yes Yes 2/3 16Wy/4
PIC16F1934 4096 256 256 36 14 4/1 Yes Yes 2/3 24/4
PIC16LF1934| 4096 256 256 36 14 4/1 Yes Yes 2/3 24/4
PIC16F1936 | 8192 256 512 | 25 11 41 Yes Yes 2/3 164
PIC16LF1936| 8192 256 512 | 25 11 41 Yes Yes 2/3 164
PIC16F1937 8192 256 512 36 14 4/1 Yes Yes 2/3 24/4
PIC16LF1937| 8192 256 512 36 14 4/1 Yes Yes 2/3 24/4
PIC16F1938 | 16384 256 1024 | 25 11 41 Yes Yes 2/3 164
PIC16LF1938| 16384 256 1024 | 25 11 a1 Yes Yes 213 164
PIC16F1939 16384 256 1024 36 14 4/1 Yes Yes 2/3 24/4
PIC16LF1939| 16384 256 1024 36 14 4/1 Yes Yes 2/3 24/4
Note 1: COMS3 and SEG15 share the same physical pin on the PIC16F1933/1936/1938, therefore SEG15 is not available when using 1/4 multiplex
displays.
FIGURE 1: 28-PIN SPDIP, SOIC, SSOP PACKAGE DIAGRAM FOR PIC16F1933/1936/1938 AND
PIC16LF1933/1936/1938
SPDIP, SOIC, SSOP
VPP/MCLR/IRE3 —»[ | 1 ~7 28 [ | RB7/SEG13/ICSPDAT
Vear(/SS/SEG12/SRNQ/C20UT/C12INO-/ANO/RAO<3] | 2 27 [+ RB6/SEG14/ICSPCLK
SEG7/C12IN1-/AN1/RAL <_>|: 3 26 :|<—> RB5/AN13/P2B/CCP3/P3A/CPS5/T1G/COM1
COM2/DACOUT/C2IN+/VREF-/AN2/RA2 <= | 4 ®© B 25[ |-+ RB4/ANIL/PLD/CPS4/COMO
SEG15/COM3/CLIN+/VREF+/ANI/RA3 <= | |5 it 3 24| ] < RB3/AN9/C12IN2-/CPS3/CCP2/P2AINLCD3
S O
SEG4/CCP5/SRNQ/CLOUT/TOCKI/CPS6/RA4 <3| |6 o § 23[ | RB2/AN8/P1B/CPS2/VLCD2
Vcapr/SEG5/SS/CPST/SRNQIC20UT/ANA/RAS <[ | 7 g ) 22[ |~ RBL/AN10/C12IN3-/P1C/ICPS1/VLCD1
vss —»[ 8 ® S 2 [ <> RBO/AN12/CCP4/CPSO/SRI/INT/SEGO
—
SEG2/CLKIN/OSC1/RA7 <3[9 L& é 20[ ] =— Voo
—
Vearl/SEGLCLKOUTIOSCoRAG <[]0 © o 19[]=—Vss
PoBITICKITIOSORCO <11 & & 18 | | RC7/RX/DT/P3B/SEGS
P2A/CCP2/TIOSIRCL <31 |12 17 [ ] <RCB/TXICK/CCP3/P3AISEGY
SEG3/P1A/CCP1/RC2 <[ |13 16 [ | <> RC5/SDO/SEG10
SEG6/SCLISCK/IRC3 <[ | 14 15| |-~ RC4/SDI/SDAIT1G/SEG11
Legend: Pin functions in bold can be assigned to one of two pin locations via software.
Note 1: PIC16F193X devices only.
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PIC16F193X/16LF193X

FIGURE 2: 28-PIN QFN PACKAGE DIAGRAM FOR PIC16F1933/1936/1938 AND PIC16LF1933/
1936/1938

28-Pin QFN
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COM2/DACOUT/C2IN+NREF—/AN2/RA2<—>| 10 21 |<—>RBS/ANQ/ClZIN2-/CPSS/CCP2/P2ANLCD3
SEG15/COM3/C1IN+/VREF+AN3/RA3 <a»| 2 20 | <-» RB2/ANS/CPS2/P1B/VLCD2

SEG4/CCP5/SRNQ/C10UT/TOCKI/CPS6/RA4 < | 3 pic16r1933/1936/1938 19 |-e—= RBI/AN10/CPS1/C1IN3-/P1C/VLCD1
SEG5/SRNQIC20UTVCAPD/SSICPS7/ANAIRAS <3| 4 pic16LF1933/1936/1938 18 | <4 RBO/AN12/CPSO/INT/CCP4/SRI/SEGO
Vss—»| 5 17 | <«— VoD
SEG2/CLKIN/OSC1/RA7 < | 6 16 | <«—Vss
SEG1/VcaP/CLKOUT/OSC2/RA6 < 7 15 | <«» RC7/RX/DT/P3B/SEG8

P2B/T1CKI/TLOSO/RCO -—»|| 8
P2A/CCP2/T10SI/RC1 «—| 9
SEG3/P1A/CCP1/RC2 -—| 10

SEG6/SCL/SCK/RC3 -—»| 11
SEG11/T1G/SDA/SDI/RC4 a—»| 12
SEG10/SDO/RC5 --—| 13
SEG9/CCP3/P3A/CK/TX/RC6 -—| 14

Legend: Pin functions in bold can be assigned to one of two pin locations via software.
Note 1: PIC16F193X devices only.
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PIC16F193X/16LF193X

TABLE 2 28-PIN ALLOCATION TABLE (PIC16F193X)
o
o}
(]
(4]
Jg|=z ) o
216 4 g 8 S o o & a A 3 o o
o - e = 1%} © < o O < 0 o = X 7]
= a | £ P = - £ o %) (%] 9 5 = ©
ol g E 14 = 2 = I T o
a| © o [ 48} =
oS o O
c
£
o]
N
RAO | 2 [27] ANO — | c12iNo-/ @ = = = =0 SEG12 — — VcapP
C20UT® SRNQ SS
RAL | 3 |28| AN1 — C12IN1- — — — — — SEG7 — — —
RA2 |4 | 1| ANY — C2IN+/ = = = = = COoMm2 — — —
VREF- DACOUT
RA3 | 5| 2| AN3/ — C1IN+ — — — — — SEG15/ | — — —
VREF+ Ccom3
RA4 |6 |3 | — | CPS6 | CIOUT | SRNQ | TOCKI CCP5 — = SEG4 = = =
RA5 | 7| 4| ANa | cps7 | c2ouT® | SRNQ® — — — ss® SEG5 — — VcapP
RA6 (10| 7 | — — — — — — — — SEG1 — — 0Ssc2/
CLKOUT
VcArP
RA7 [9]|6| — — — — — — — — SEG2 — — oscl/
CLKIN
RBO |21|18| AN12 | CPSO = SRI — CCP4 — = SEGO INT/ Y =
I0C
RB1 [22]|19| AN10 | CPS1 | C12IN3- — — P1C — — VLCD1 | lOC Y —
RB2 |23|20| AN8 | CPS2 = — — P1B — = VLCD2 | l0C Y =
RB3 [24|21| AN9 | CPS3 | C12IN2- — — ccp2ty — — VLCD3 | lOoC Y —
p2aA®
RB4 [25|22| AN11 | CPS4 = — — P1D — = coMo | IocC Y =
RB5 |[26|23| AN13 | CPS5 — — T16W p2B® — — com1 IoC Y —
ccp3y
p3AM
RB6 [27]|24| — — — — — — — — SEG14 | lOC Y ICSPCLK
RB7 [28|25| — — — — — — — — SEG13 | lOC Y ICSPDAT
RCO |11|8 | — — — — T10S0/ p2B® — — — — — —
T1CKI
RC1 |12 9| — — — — T10s! | ccp2Wy — — — — — —
p2aA®
RC2 |[13|10| — — — — — cCcP1/ — — SEG3 — — —
P1A
RC3 |14|11| — — — — — — — | SCK/SCL| SEG6 — — —
RC4 [15[12 — = = = 1160 = — | spbuspA | sEG11 = = =
RC5 |16(13| — — — — — — — SDO SEG10 — — —
RC6 (17|14 — — = — — ccp3® | Tx/ICK = SEG9 = = =
p3AM
RC7 |18|15| — — — — — P3B RX/DT — SEGS8 — — —
RE3 [1]|26]| — — — — — — — — — — Y MCLR/VPP
Vop |20 |17 — — — — — — — — — — — VDD
Vss 8, |5, — — — — — — — — — — — Vss
19|16
Note 1: Pin functions can be assigned to one of two pin locations via software.
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PIC16F193X/16LF193X

FIGURE 3: 40-PIN PDIP PACKAGE DIAGRAM FOR PIC16F1934/1937/1939 AND PIC16LF1934/1937/
1939
40-Pin PDIP
VPpIMCLR/RE3—> [ |1 -/ 40| |- RB7/SEG13/ICSPDAT
Veapl/SS/SEG12/SRNQ/C20UT/C12INO-/ANO/RAO<—o=| |2 39[ | <> RB6/SEG14/ICSPCLK
SEG7/C12IN1-/AN1/RAL<—»[ |3 38[ | = RB5/AN13/CPS5/CCP3/P3A/T1G/COM1
COM2/DACOUT/C2IN+/VREF-/AN2/RA2<—o[ |4 37| ] < RB4/AN11/CPS4/COMO
SEG15/CLIN+/VREF+AN3/RA3<—»-| |5 36[ | <> RB3/AN9/C12IN2-/CPS3/CCP2/P2A/VLCD3
SEG4/SRNQ/C1OUT/TOCKI/CPS6/RA4<—w-[ |6 o 35| | <> RB2/ANS/CPS2/VLCD2
VearD/SEGS/SSICPST/SRNQIC20UT/ANA/RAS <—=[ |7 § 2 34[ | <= RBI/AN10/C12IN3-/CPS1/VLCD1
5E621/Ccp3/p3A/AN5/REO<_>D 8 S E 33:|<—> RBO/AN12/CPSO/INT/SRI/SEGO
SEG22/P3B/ANG/REL<—»[[9 & § 32| ] — Voo
SEG23/CCPSIANTREZ<—[[10 I g sifJe—vss
voo— [ |11 § % 30[ | <> RD7/CPS15/P1D/SEG20
vss— []12 "é = 29| | <> RD6/CPS14/P1C/SEG19
SEG2/CLKIN/OSCLRA7=w—[ |13 © § 28| | <+ RD5/CPS13/P1B/SEG18
SEG1NVeaPW/CLKOUT/OSC2/RA6 <— | 14 - 27| ] <> RD4/CPS12/P2D/SEG17
P2B/T1CKI/T10SO/RCO<w—[ |15 26| | < RC7/RX/DT/SEG8
P2A/CCP2/T10SIIRC1<—#[]16 25| | <~ RCB/TX/CKISEGY
SEG3/P1A/CCP1/RC2<*—[ |17 24| | <+ RC5/SDO/SEG10
SEG6/SCL/SCK/RC3=—»-[ |18 23| ] < RC4/SDI/SDAIT1G/SEG11
COM3/CPS8/RDO<—3[ |19 22| | <> RD3/CPS11/P2C/SEG16
CCP4/CPSO/RDL<—[ |20 21| ] <> RD2/CPS10/P2B
Legend: Pin functions in bold can be assigned to one of two pin locations via software.
Note 1: PIC16F193X devices only.
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PIC16F193X/16LF193X

FIGURE 4: 44-PIN QFN PACKAGE DIAGRAM FOR PIC16F1934/1937/1939 AND PIC16LF1934/
1937/1939
QFN
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Legend: Pin functions in bold can be assigned to one of two pin locations via software.
Note 1: PIC16F193X devices only.

DS41355B-page 6 Advance Information © 2008 Microchip Tetlatasheet4U.com



PIC16F193X/16LF193X

FIGURE 5:
1937/1939

44-PIN TQFP PACKAGE DIAGRAM FOR PIC16F1934/1937/1939 AND PIC16LF1934/

44-PiN TQFP

SEG8/DT/RX/RC7
SEG17/P2D/CPS12/RD4
SEG18/P1B/CPS13/RD5
SEG19/P1C/CPS14/RD6
SEG20/P1D/CPS15/RD7

Vss
VoD

SEGO/SRI/INT/CPS0/AN12/RBO
VLCD1/C12IN3-/CPS1/AN10/RB1
VLCD2/CPS2/AN8/RB2
VLCD3/P2A/C12IN2-/CCP2/CPS3/AN9/RB3
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Note 1. PIC16F193X devices only.
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NC
RCO/T10SO/T1CKI/P2B
RAB/0OSC2/CLKOUT/NcAPW/SEGL
RA7/0OSC1/CLKIN/SEG2

Vss

VoD

RE2/AN7/CCP5/SEG23

RE1/AN6/P3B/SEG22
REOIANS/CCPS/P_SA/SEGZl
RA5/AN4/CPS7/SSNVcAPD/SRNQ/C20UT/SEGS
RA4/CPS6/TOCKI/C1OUT/SRNQ/SEG4

Legend: Pin functions in bold can be assigned to one of two pin locations via software.
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PIC16F193X/16LF193X

TABLE 3 40/44-PIN ALLOCATION TABLE (PIC16F1934/1937/1939)
o | o pd [} =
oYyl T @ 2 < = s
glClo| 4 g S £ o a o o a S = o
g S| c = Py 2] s s GE" (8] % % O :1:_; = a
gle| s g E x = o > b= = g E S
3|3 o 8 @ =
RAO | 2 |19 19 | ANO — | C12INo = = = == SEG12 = = VCAP
oo SRNQ® SsW
RAL | 3 [20] 20 | AN1 — C12IN1- — — — — — SEG7 — — —
RA2 | 4 [21] 21 | AN2/ | — C2IN+/ = = = = = com2 = = =
VREF- DACOUT
RA3 | 5 22| 22 | AN3/ | — C1IN+ — — — — — SEG15/ | — — —
VREF+ coms3
RA4 |6 |23 23 | — | cpsé | ciouT | SRNQ | TocKI = = SEG4 = = =
RA5 | 7 |24 24 | ANa | cPs7 | c2ouT® [ sSRNQD | — — — ss™ SEG5 — — Vcap
RA6 |14 (31| 33 | — = = = = = = = SEG1 = = oscz/
CLKOUT
Vcapr
RA7 [13[30| 32 | — — — — — — — — SEG2 — — oscu/
CLKIN
RBO (33| 8| 9 |AN12| CPSO = SRI = = = = SEGO | INT/ Y =
[ole}
RB1 34| 9 | 10 | AN10 | CPS1 | CI12IN3- — — — — — VLCD1 | loC Y —
RB2 [35[10| 11 | AN8 | CPS2 = = = = = = VLCD2 | loC Y =
RB3 |36 11| 12 | AN9 | CPS3 | Cl2IN2- | — — | ccp2®r | — — VvLCD3 | 10C | Y —
p2A()
RB4 |37 14| 14 | AN11 | CPS4 = = = = = = como | 1ocC Y =
RB5 [38|15| 15 | AN13 | CPS5 — — TicW | ccpa®y | — — com1 | IoC Y —
p3AM
RB6 39 (16| 16 | — = = = = = = = SEG14 | l0C Y | ICSPCLK
RB7 |40 17| 17 | — — — — — — — — SEG13 | I0C Y | ICSPDAT
RCO | 15|32 34 | — — — — Ti10s0/ | P2BM — — — — — —
T1CKI
RCl1 |16 (35| 35 | — — — — T10sl | ccp2Wy | — — — — — —
P2A()
RC2 |17 (36| 36 | — = = = = CCP1/ = = SEG3 = = =
P1A
RC3 |18 (37| 37 | — — — — — — — | SCKISCL| SEG6 — — —
RC4 |23 (42| 42 | — = = = T16W = — | SDUSDA | SEG11 = = =
RC5 |24 (43| 43 | — — — — — — — SDO SEG10 — — —
RC6 | 25|44 44 | — = = = = = TX/CK = SEG9 = = =
RC7 (26| 1| 1 — — — — — — RX/DT — SEGS8 — — —
RDO |19 (38| 38 | — | cpss = = = = = = CoM3 = = =
RD1 [20(39| 39 | — | cPs9 — — — CCP4 — — — — — —
RD2 [21(40| 40 | — |cPs10 = = = p2B®) = = = = = =
RD3 |22 (41| 41 | — |cPsiu1 — — — P2C — — SEG16 — — —
RD4 (27| 2| 2 — |cps12 = = = P2D = = SEG17 = = =
RD5 (28| 3| 3 — |cps13 — — — P1B — — SEG18 — — —
RD6 |29 | 4| 4 — |cpsia = = = P1C = = SEG19 = = =
RD7 (30| 5| 5 — |cpsi5 — — — P1D — — SEG20 — — —
REO | 8 [25| 25 | AN5 = = = = ccp3® = = SEG21 = = =
p3A®)
RE1 | 9 26| 26 | AN6 — — — — P3B — — SEG22 — — —
RE2 |10 |27 | 27 | AN7 = = = = CCP5 = = SEG23 = = =
RE3 |1 |18| 18 | — — — — — — — — — — Y MCLR/
VPP
voo [11,]7 |78 | — = = = = = = = = = = VDD
32 |28 28
vss |12, 6, [630] — — — — — — — — — — — Vss
31|29 31

Note 1: Pin functions can be assigned to one of two pin locations via software.
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Note the following details of the code protection feature on Microchip devices:

. Microchip products meet the specification contained in their particular Microchip Data Sheet.

. Microchip believes that its family of products is one of the most secure families 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
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip’s Data
Sheets. Most likely, the person doing so is 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
products. Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts
allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.
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