MICROCHIP PIC16(L)F1938/9

T LCD ZXB)2S ) 28/40/44 5|41
8 i CMOS NFE B F ML

B RE RISC CPU:

/\Fﬁgdﬁ‘d 49 %*

- BT BkiES W%ﬁﬁ@%ﬁéﬁl%%ﬁ Wi
TAEME:

- DC—— #Ry / It H A 32 MHz
- DC B4 N 125 ns

% 16K x 14 [ INAFFE A7 2%

% 1024 FATEHRA GRS (RAMD

W B eI Y R T Th

16 LR MIAEHE

BHAE, R kA

Ab PR BT PAT 28 12 )
51 R 5 HoAh 28/40 51 JIFK) PIC16CXXX Al
PIC16FXXX 5 i L4

PIC16(L)F193X f&Ih#E4:
o FRHLHLIT:
- 1.8V I}, HHE 60 nA
o TAEH:
- 1.8V I, K 43 uAIMHZ
o Timer1 4% %5 L :
- 32kHz. 1.8V, #7600 nA
o MRINFER T E 2 LR .
- 1.8V, $174E % 500 nA

S vtk

o 1% 35N 11O GIHAT 1 MU VERI 5
- =P/ /EE&/AL Al H#0KEh LED
- JhST A AT G R ST AR A R T 5 | A

- ST AT gRARSS B
HR DL o Yo LCD Bl
o A NIRRT A - 5% 96 B
- IR HER £1% (BB - AR I N
- BRIV EDE 31 kHz F) 32 MHz - R
o TREMIRIR RS - WS RSP

L7 (Power-on Reset, POR)
LHSERERT 4 (Power-up Timer, PWRT) fi
PR esiedk &I 4% (Oscillator Start-up Timer,
osT

KJEEAL (Brown-out Reset, BOR) :

- TTLE 2 AN A (R T

- ATREPRAE RIS 2R 1k

5 BB NG R R 35 A

o FHAMRA R (mTouch™) .
- B 16 Ml kimiE
o A/D FE s
- 10 (4r ¥R It Hin % 14 HiliE
- AVEFE 1.024/2.048/4.096V S ik
 Timer0: #F 8 A AT 4uAR TN ST A% 1) 8 17 52 I 8% / 11
Bas

o 1ERTY Timer1:

BT ~ L IORINEE 32 kHz fies 2 i) o
o P TAER WA B0 16 BN 28 1 3140

- 1.8V-5.5V (PIC16F193X)
- 1.8V-3.6V (PIC16LF193X)

- ﬁ#iﬁl]?ﬂm)\d‘%ﬂ CHAR AR 0
- TR SE U

o Timer2. 4 f16: i 8 ML AMIZ 74 T/ AAs Al
SO ANAR I 8 AL Ny [ v Es

o 2 ML/ L IPWM AR
(Capture/Compare/PWM, CCP) :
- 16 fifde, o HER S 125 ns
- 16 frkbie, e KarHE%E Ky 125 ns
- 10 /i PWM, ik 31.25 kHz

o 3MBEGRIEE / ELE /PWM #il:  (Enhanced
Capture/Compare/PWM , ECCP) :
- 34 PWM s BL ik 150
- AZSRHER AZ)E R
- PWM 45l
- AT YRFR X G

© 2011-2013 Microchip Technology Inc.

DS40001574C_CN % 1 1T



PIC16(L)F1938/9

S () - 2B
- AN /
« ZFF SPIAIIPC™ [ A5 #4735 11 (Master - %i’ﬁ?ﬁéﬁm
Synchronous Serial Port, MSSP) HAFLL NI - IR BE R
L . BH AR
- 7 PIBAEHER N - Exs%H)E (Fixed Voltage Reference,
- SMBus/PMBus™ 3% FVR) it ilf: 1.024V. 2.048V A
- JABII B ) 4.096V
o HESRALE A EE [ bWk (Enhanced Universal - B FRSE IR IR 5 AL S
Synchronous Asynchronous Receiver Transmitter, # DAC
EUSART) :
- 5 RS-232, RS -485 FI LIN H%¢
=B Al

« SR #ifEes (555 N4 .
- ZAE A/ S NEIN
- {)jH 555 E I #

PIC16(L)F193X/194X R #I2K7Y

=& |s B ol
& %gﬁgggﬁaéﬁﬁﬁﬁé%Eéaa Dz;i S | a
® | ST by gw|o wB8E B 258 (|8 S5 | E| S
]| = S s «

PIC16(L)F1933| (1) | 4096 | 256 | 256 | 25 | 11 8 | 241 [ 1] 1] 3] 2 [41660®] IHE | #
PIC16(L)F1934| (2) | 4096 | 256 | 256 (36| 14 | 16 | 2 | 41 | 1 | 1 | 3 | 2 | 4/24/96 | /HE | #H
PIC16(L)F1936| (2) | 8192 | 256 | 512 | 25 | 11 8 | 2|41 | 1| 1| 3| 2 |416/609| IHE | #H
PIC16(L)F1937| (2) | 8192 | 256 | 512 (36| 14 | 16 | 2 | 41 | 1 | 1 | 3 | 2 | 4/24/96 | /HE | #H
PIC16(L)F1938| (3) | 16384 | 256 | 1024 | 25 | 11 8 | 241 | 1| 1| 3| 2 |416/609| IHE | #H
PIC16(L)F1939| (3) |16384| 256 | 1024 (36| 14 | 16 | 2 | 41 | 1 | 1 | 3 | 2 | 4/24/96 | V/HE | #H
PIC16(L)F1946| (4) | 8192 | 256 | 512 |54 | 17 | 17 | 3 | 41 | 2 | 2 | 3 | 2 | 4/46/184 [ H
PIC16(L)F1947 | (4) |16384| 256 | 1024 |54 | 17 | 17 | 3 | 41 | 2 | 2 | 3 | 2 | 4/46/184 I H
w1 ERE () —ERESH L (D) — ARk (BE) — Ak

2: A —Ag I EOAERIN .

3: COM3 1 SEG15 Lzz[d—5I 1, MR 1/4 S BRI, SEG15 RifH.
BREFMES]: ORI HAR PSRRI O

1: DS41575C_CN  PIC16(L)F1933 ¥fi T-Ht, 28 518 8 A7 INAF A Hl.

2: DS41364E_CN  PIC16(L)F1934/6/7 %4l T/, 28/40/44 5| 8 178 475 L

3: DS40001574C_CN PIC16(L)F1938/9 %ii#is -, 28/40/44 5|14 8 A7 INA7H H HL.

4: DS41414D_CN PIC16(L)F1946/1947 4t -, 64 511 8 A A£ 5 Lo
¥ I T H Al N B B RIFRICAS B, 37 http://iwww.microchip.com/packaging BRI 28 %45 24 Hb [ 85 5 75

FAE.

DS40001574C_CN 55 2 1T © 2011-2013 Microchip Technology Inc.


http://www.microchip.com/wwwproducts/Devices.aspx?dDocName=en538159
http://www.microchip.com/wwwproducts/Devices.aspx?dDocName=en538159
http://www.microchip.com/wwwproducts/Devices.aspx?dDocName=en538156
http://www.microchip.com/wwwproducts/Devices.aspx?dDocName=en538157
http://www.microchip.com/wwwproducts/Devices.aspx?dDocName=en538147

PIC16(L)F1938/9

51 A

2| & —— 28 5| SPDIP/SOIC/SSOP

VPRIMCLR/RE3 []1 S 28[] RB7/ICSPDAT/ICDDAT
RAO []2 27[] RB6/ICSPCLK/ICDCLK
RA1 []3 26[] RB5
RA2 []4 25[] RB4
RA3 [|5 © 24[7] RB3
RA4 6 88 23[]RB2
—
RAs [J7 o 22[] RB1
vss []8 g g 21[] RBO
RA7 []9 a E 20[] VoD
RA6 []10 19[] Vss
rco []11 18[] RC7
rRct 12 17[] RC6
Rc2 []13 16[] RC5
RC3 []14 15[] RC4
5B — 28 5] QFN/UQFN
=
oo
on
.99
$ES
¥ OO0
O oo
[SH72N%]
S2Q
o MR O WY
<< Womommao
re“ereewowo
W~ OWwW T OAN
N N AN AN AN NN
RA2 |1 @ 211 RB3
RA3 || 2 201 RB2
RA4 | 3 PIC16FE1 191 RB1
RA5 | 4 938 18| RBO
Vss | 5 17 | Voo
RA7 | 6 16 ] Vss
RA6 | 7 15 RC7
O — N M <
0 O = - -
O ~ N M S 1 ©
OO0 00000
¥oerereeowoeo
i HUCKE REHB I Ah e AL IE B 2 Vss.

© 2011-2013 Microchip Technology Inc.

DS40001574C_CN % 3 1t



PIC16(L)F1938/9

B E — 40 5]} PDIP

VPP/MCLR/RE3 [ |1 J 40[ ] RB7/ICSPDAT/ICDDAT
RAO []2 39[] RB6/ICSPCLK/ICDCLK
RA1 []3 38[ ] RB5
RA2 [4 37[] RB4
RA3 [|5 36[ | RB3
RA4 [|6 35 ] RB2
RA5 [|7 o 34[] RB1
REO [Js Do 33[ ] RBO

o
rRet o O a2[] veo
RE2 []10 LLL_lL 31[] Vss
Qo
voo [ |11 Ej“* 30[ ] RD7
vss [ |12 EQ 29[ ] RD6
[a
RA7 []13 28] RD5
RA6 [ |14 27| ] RD4
RCO []15 26[ ] RC7
RC1 []16 25 ] RC6
rc2 [[17 24[] RC5
RC3 []18 23[] RC4
RDO [ 19 22[] RD3
RD1 []20 21[] RD2
5] —— 40 51 UQFN 5x5
8838858380
re@er ey o
O DN O IO AN —
F OO OAOMO O™
RC7 11 301 RCO
RD4 12 @ 291 RA6
RD5 |3 281 RA7
RD6 14 271 Vss
RD7 }5 PIC16F1939 261 VoD
Vss 16 PIC16LF1939 251 RE2
VoD )7 24 RE1
RBO 18 231 REO
RB1 19 221 RA5
210 aosveraag” | RM
OTOONMNS = NM
<
S2883U333%
Y e
= <L
00|
N NF
99&
5k
oo
on
00

>

*:

VUK TR A FE AR B FE 2 Vss.

DS40001574C_CN i 4 1

© 2011-2013 Microchip Technology Inc.



PIC16(L)F1938/9

B BIE —— 44 3] QFN 8x8

OUOITONTOMANT™O
00088888000
YrrrecxeYrrerero
ILITIRBFESI
RC7 I1e 331 RA6
RD4 |2 321 RA7
RD5 |3 311 Vss
RD6 |4 301 Vss
RD7 |5 PIC16F1939 291 NC
Vss 16 PIC16LF1939 281 VoD
VoD |7 271 RE2
VoD |8 261 RE1
RBO |9 251 REO
RB1 110 241 RA5
T T T N NN
DOTLONMOT- N O
m [sasafaalaa WiT]
mzmmn\cn\cn\céééé
DA
o83
D.D_§
0nnN's
Qg
=5
2k
o
[ala]
0o
H: BV IR IM A B AR AL IE R Vss.,
FIME — 44 51l TQFP
OUT®M AN—OM N v
[ala) Q000
FEEEREREER2
329335833
RC7 cm 10 33 NC
RD4 o 2 32 RCO
RD5 o 3 31[ RA6
RD6 C] 4 30 RA7
3/07 o 5 PIC16F1939 2 ves
ss Ci 6
Voo =8 PIC16LF1939 D RE2
RBO I 8 261 RE1
RB1 I 9 o5 REO
RB2 Cm 10 241 RA5
EEEEEEEEEE
223 88E NS I
mmgggmmmé
X495
O Qo
oals
nnN's
(CRON
= >
2k
[S)a)
[a)al
(S)e}

© 2011-2013 Microchip Technology Inc.

DS40001574C_CN % 5 1t



PIC16(L)F1938/9

£ 1 28 BIMIIC A (PIC16F1938 F1 PIC16LF1938)
o
?
@&
olg & %
ol =2 . A = o
0 hd o
o |R|E| W a kL §§ i g-f. & < » 3 £ Fl Iy
= |glo| 2 | < & 8 # ) o @ 2 S ER %
o |&| < & % i o
E|lo
E N
[ee]
N
RAO | 2 |27 ANO — [ Cc12INo7 = = = == SEG12 = = VcaP®@
H CaGUT | SRNQ® sS®
RA1 |3 [28| 4 | AN1 — C12IN1- — — — — — SEG7 — — —
RA2 [4[1| # |ANZ | — C2IN+/ = = = = = COM2 = = =
VREF- DACOUT
RA3 |52 4 |[ANy | — C1IN+ — — — — — SEG15/ | — — —
VREF+ com3
RA4 (6 (3| % — | CcPS6 | c10UT | SRQ | TOCKI CCP5 — — SEG4 — — —
RA5 |7 [ 4| # | AN4 | cps7 | c2ouT® | sRNQ® — — — ss®) SEG5 — — veap®
RA6 |10 = = = = = = = = = SEG1 — — 0SC2/
CLKOUT
vcap®
RA7 |96 — — — — — — — — — SEG2 — — 0scC1/
CLKIN
RBO [21[18] % | AN12 | cPso = SRI = CCP4 = = SEGO | INT/ | # —
I0C
RB1 [22[19| % | AN10| cPs1 | c12IN3- — — P1C — — VLCD1 | lOC H —
RB2 [23[20] 4 | AN8 | cPs2 = = = P1B = = VLCD2 | l0C H —
RB3 [24[21| 4 | AN9 | cPs3 | C12IN2- — — ccp2y — — VLCD3 | loC 1 —
P2AM)
RB4 [25[22| 4 | AN11 | cps4 = = = P1D = = como | 1oc H —
RB5 |26(23| % | AN13 | CPS5 — — 1160 p2M — — COM1 10C 1 —
ccp3Wy
P3A®)
RB6 |27 (24| — = = = = = = = = SEG14 | 10C H ICSPCLK/
ICDCLK
RB7 |28[25| — — — — — — — — — SEG13 | loC ICSPDAT/
ICDDAT
RCO (1|8 — — — — — T1080/ | P2BM — — — — — —
T1CKI
RC1 [12] 9| — — — — — T1081 | ccr2tWy — — — — — —
P2AM)
rRc2 [13[10] — = = = = = CCP1/ = = SEG3 = = =
P1A
Rc3 [14[11] — — — — — — — — |sckiscL| sEcs — — —
RC4 [15[12| — = = = = T1GW = — | SDIUSDA | SEG11 = = =
Rc5 [16[13| — — — — — — — — SDO | SEG10 — — —
RC6 [17 (14| — — — — — — ccp3® | TX/CK — SEG9 — — —
p3AM
Rc7 [18[15| — — — — — — P3B RX/DT — SEG8 — — —
RE3 | 1[26| — — — — — — — — — — — 7 MCLR/VPP
vop [20[17| — = = = = = = = = = = = VDD
Vss |8, |5 — — — — — — — — — — — — Vss
19 [ 16
Fa 1. "[{{if] APFCON 2517 a5 05| I Th it .

LB PIC16F1938 #st.

DS40001574C_CN 3 6 1L

© 2011-2013 Microchip Technology Inc.




PIC16(L)F1938/9

£ 2: 40/44 B|NCH  (PIC16F1939 F1 PIC16LF1939)
o P4 [a = ‘E"J
= [T [T 2
alolol B i R e = 29
a o % % o o ®
oclslalalz|8|c | 5| 8 | E| F 3 |35| 4|8 |2|2| 2
= 22| B = z < & ! O @ i T+ 4 Y
N R R & x ® T = ]
o o < < 'EF w
S|Q| 3] ¥
RAO [ 2 [17[19] 19 ANO — | C12INo-/ = = = == SEG12 = = VCAP
i CooUTd SRNQ® ss®
RA1| 3 [18[20] 20 H | AN1 — C12IN1- — — — — — SEG7 — — —
RA2 | 4 [19[ 21| 21 H | AN2/ | — C2IN+/ — = — — — COM2 — =
VREF- DACOUT
RA3 | 5 |20 |22 22 | AN3/ | — C1IN+ — — — — — SEG15 — — —
VREF+
RA4 | 6 |21 [23] 23 H — | cpss | c1out SRQ TOCKI = = SEG4 = = =
RA5 | 7 |22 (24| 24 % | AN4 | cPS7 | c2ouT® | sRNQW — — — ss® SEG5 — — Veap
RA6 |14 |29 (31| 33 | — = = = — = — — — SEG1 — — 0sc2/
CLKOUT
VcapP
RA7 [13]28 (30| 32 | — — — — — — — — — SEG2 — — osc1/
CLKIN
RBO |33 8|8 9 4 | AN12 | CPSO = SRI = = = — SEGO | INT/ e —
I0C
RB1 (34|99 10 4 | AN10 | CPS1 | C12IN3- — — — — — vLCcD1 | 10C H —
RB2 (351010 11 4 | AN8 | cPS2 = = = = = — vLcD2 | 10C e —
RB3 |36 |11 [11] 12 4 | AN9 | cPsS3 | C12IN2- — — ccp2y | — — VvLCD3 | 10C a —
p2A®
RB4 37 |12 [ 14| 14 4 | AN11 | CPS4 = = = = = — coMo | IocC e —
RB5 |38 (13 [15| 15 4 | AN13 | CPS5 — — 7160 | cep3®; | — — COoM1 10C H —
P3A®
RB6 (39 14|16 16 | — = = = = = = = = SEG14 | 10C 4 | ICSPCLK/
ICDCLK
RB7 |40 |15 17| 17 | — — — — — — — — — SEG13 | 10C 4 | ICSPDAT/
ICDDAT
RCO| 15|30 (32| 34 | — — — — — T10s80/ | P2BY — — — — — —
T1CKI
RC1[16 31|35 35 — — — — — T10sI | ceP2Wy | — — — — — —
p2A®
RC2 (17 32|36 | 36 | — = = = = = CCP1/ = = SEG3 = = =
P1A
RC3 |18 |37 (37| 37 | — — — — — — — — |sckiscL| SEGs — — —
RC4 |23 |38 (42| 42 | — = = = = 1160 = — | SDIUSDA | SEG11 = = =
RC5 |24 39|43 43 | — — — — — — — — SDO SEG10 — — —
RC6 [ 25 |40 |44 | 44 | — = = = — = — TX/CK — SEG9 — — —
RC7 (26| 1] 1] 1 — — — — — — — RX/DT — SEGS8 — — —
RDO [ 19 |34 |38 | 38 #H — | cpss8 = = = = = = com3 = = =
RD1 |20 35|39 39 H — | cPso — — — CCP4 — — — — — —
RD2 [ 21 [ 36 |40 | 40 e — | cPs10 — — = p2™® = = = = = =
RD3 | 22 |37 | 41| 41 H — | cPs11 — — — P2C — — SEG16 — — —
RD4 (27| 2| 2 a — | cPs12 = — = P2D — — SEG17 — = =
RD5 |28 |3 |3 3 e — |cPs13 — — — P1B — — SEG18 — — —
RD6 | 29 | 4 e — | cps1a = = = P1C = = SEG19 = = =
RD7[30| 5|5 ]| 5 H — |cpsi1s — — — P1D — — SEG20 — — —
REO | 8 [23[25| 25 4 | AN5 — — — — ccp3® — = SEG21 = = =
P3A®
RE1| 9 |24]26] 26 4 | AN6 — — — — P3B — — SEG22 — — —
RE2 [ 10 |25 |27 | 27 4 | AN7 = = = = CCP5 = = SEG23 = = =
RE3| 1 |16|18| 18 | — — — — — — — — — — — 4 | MCLRIVPP
voo [11,|7, |7, |78 | — — — — — — _ — — — — — Vi
32 (26|28 | 28
vss [12,] 6, | 6, 6,30, — — — — — — — — — — — — Vss
31|27 (29| 31

W 1. W{§f] APFCON %377 885038 5| Th

© 2011-2013 Microchip Technology Inc. DS40001574C_CN 5 7 51



PIC16(L)F1938/9

B3

L0 BRI ..ottt ettt ettt e et e ettt et ettt e e e e et e et ee e e et et ee et e e et n et et ee et e nneneneeeaeen
2.0 BESRA RS CPU ...
3.0 TEGBRMIBR ...
4.0 ZHHRLE
50 T B R I I I 0 22 ) oottt ettt ee et et ee ettt ee et enen e nen e

9.0 fHE (IRHRD
10,0 B T I T ettt e e e et e et et e e e et ee e et et et e e e e e et et ettt e e e e ee e et et et et e et e e et ee et et et e e et et et ee e et et e e et et et et ee s e e e e et et en e seeaeen
11.0 Z545 EEPROM FU P AEFR T AERE BT oottt ettt e e et e et e e e e e ee e e e e e ee et e e e s e e et ee e e eeeeeeeeneseeenen 107
12,0 1O B oot e ettt ettt ettt e et et e et en et en e
13.0 B AEAL AW e
14.0 e %A (FVR) ...
15.0 Bk s (ADC) Bk ...
16.0 M B HR/RABEE o
17.0 Bibist #ss (DAC) Bibk ...
18.0 LA BELR oo
19.0 SR Hif78% ...
20.0 Timer0 #iif
21.0 7 [ 1810 Timer1 ARk
22.0 Timer2/4/6 it ...............
23.0 fili#e / L /PWM Fibh
24.0 EFREHRATH LD (MSSP)
25.0 HEIRAGE I 25 | SR IR CEUSART oottt et ettt ee e et et en e e e et ee e e s eeee e enean 287
26.0 HEAIIAL I COPS) BHEIL oo ettt et e et e ettt e et eee et ee et et r e e e enennas 315
27 0TI IETR  CLCD) BB It ettt ettt ettt et e et et et et et et et e et e et e et et et e et et et et et oot et e et eeaen 325
28.0 TEZEHATIITE  UICSP™ ) ettt e e e oot e et e e e et et et e e e s e et et et e e e e e e e e e ee et e e e s e e e et eeeeen e 359
e = I NPT 363
30.0 B HTE  (PIC16(L)F1938/39)
31.0 BRI TR o
32.0 JFRIZHF o,
330 HBEER o,
B A: BAE TR TTEL ettt ettt ettt et ettt e et et n et enen e
Ff% B: MNEAD PIC® 2R ...

=1 SO

Microchip Bl .........
B T B 1% S TGS oottt ettt ettt e ettt en s
R T ettt et ettt e et ettt e e e ettt e et e et ee et e et ee et ee ettt r ettt en e 483
I T ZR oottt ettt ettt et ettt ettt et ee e e ee e e ettt et en e enenenas 485

DS40001574C_CN 5 8 1L © 2011-2013 Microchip Technology Inc.



PIC16(L)F1938/9

B RS

AT B AP R AR At ) E AT Microchip 77 e A, FRATHREAN BT cdt th ) A B AR, A S G M R R T oK
HH RS ) T A4 T SRS A SET R AS (4 H T 1 B3 T
GRS A AT AR AT T RS, Al W T RS R R AT TRC &8, Wi #EfF#bl 5 CTRC@microchip.com. FATH
FF ¥ St o
BEBEE TN
B BR T B IA U732 7 B3
http://www.microchip.com
A5 B T AT R 0K S AL B SR 9 S B AT A, SO g S T BB B A S I R A S, e
DS300000000A_CN & 3CA4 1 A A .
BhiRR
DUAT A AT REAAT — (B iRk, IR T SEPRISAT 53 T g BN R TR I AR e S A S i ARl 5 vk . — ELRATT T A 2
A | ORI R T e, s RATH R o Wi e LoRE A W T I Y (R0 RROAS AN S A PR
TR SR AR, I LR e — A i)
 Microchip M3 http://www.microchip.com
o Yt Microchip #8734k (LG —T1)
TEMEE A TP AL i, T U T A IS 85 L il AR RS FIA CRUAE kG 5 «

BFBHRG

BRI 34N Microchip 7= 5 IR B, 1 B3 7 M3k www.microchip.com it .

© 2011-2013 Microchip Technology Inc. DS40001574C_CN 5 9 i



PIC16(L)F1938/9

T

DS40001574C_CN % 10 7T © 2011-2013 Microchip Technology Inc.



PIC16(L)F1938/9

1.0 B8R

ARG T WHEE T PIC16(L)F1938/9 %sfh R4 . iZ%asft
RIIRHT 28/40/44 512N, B 11 AHT
PIC16(L)F1938/9 ZSFIUHER], Mk 1-2 43 T 51
HeZ i

AR IAN 155 A 141,

£ 1-1: FFSMIC
o @
shigt n L
o 3
s | &
ADC ° °
HL A A L RS d e
Holii e (DAC) . .
EUSART ° °
flEzF s (FVR) . .
LCD ° .
SR A7 . .
TS I . .
i / LA /PWM AR
ECCP1 ° °
ECCP2 ° °
ECCP3 ° °
CCP4 ° °
CCP5 ° °
eigtas
C1 . .
C2 ° °
£ AT O
MSSP1| e | e
SE I
Timer0 . .
Timer1 . .
Timer2 . °
Timer4 . .
Timer6 . .

© 2011-2013 Microchip Technology Inc. DS40001574C_CN % 11 11



PIC16(L)F1938/9

B 1-1: PIC16(L)F1938/9 £
[NAE R
e
RAM  [€@==P| EEPROM
PORTA
OSC2/CLKOUT ¥ >
Nes| 7k
OSCA/CLKIN [\ oo CPU =) PORTB
Pt —
B 21 —| PORTC
MCLR X
—J» PORTD
=P PORTE
%Jﬁs;;a% LOD% Timer0 Timer1 Timer2 Timer4 Timer6 [fce
LCD ECCP1 ECCP2| |ECCP3 CCP4 CCP5 MSSP EUSART
= 1. KFAARMEZER, WS IEHNETY.

DS40001574C_CN 55 12 1T © 2011-2013 Microchip Technology Inc.




PIC16(L)F1938/9

#1-2: PIC16(L)F1938/9 5| fIHEF I BA
£ s | WL | B e
RAO/ANO/C12INO-/C20UT®) RAO TTL | CMOS |j&H /0.
SRNQW/SSWveaP@/SEG1T2 ANO AN — | ap#mouEE 0.
C12INO- | AN — | LB C1 u C2 AT
C20UT — | CMOS | Hrig4e C2 i
SRNQ — | CMOS | SR #ife 88 A .
ss ST — | AR RN .
VcapP HUg | R | RRURESAIER R (YR PIC16F1938/9) .
SEG12 — AN | LCD Bifilffitl .
RA1/AN1/C12IN1-/SEG7 RA1 TTL | CMOS |i@H I/O,
AN1 AN — |ADENIEIE 1.
C12IN1- | AN — | HBeER C1 5 C2 AN
SEG7 — AN | LCD Bl .
RA2/AN2/C2IN+/\VREF-/ RA2 TTL | CMOS |imf I/0,
DACOUT/COM2 AN2 AN — | ADHAGEIE 2,
C2IN+ AN — |t C2 A .
VREF- AN — |AD i3 Z R
DACOUT | — AN | R .
COM2 — AN | LCD #filda il .
RA3/AN3/C1IN+/VREF+/ RA3 TTL | CMOS |imf I/0,
COM3®)/SEG15 AN3 AN — | AD I AEIE 3.
C1IN+ AN — | EEAE C1 AR
VREF+ AN — |AD ZHEH A
com3® | — AN | LCD #iftlfi il .
SEG15 — AN | LCD #fild il .
RA4/C10UT/CPS6/TOCKI/SRQ/ RA4 TTL | CMOS | @ /0.
CCP5/SEG4 C1OUT | — |CMOS | L4542 C1 #it s
CPS6 AN — | AL 6.
TOCKI ST — | Timer0 4RI .
SRQ — | CMOS | SR #if7 ¢ [ .
CCP5 ST | CMOS | ##i#¢ / thi /PWMS5,
SEG4 — AN | LCD #fldgi i .
RA5/AN4/C20UTM/CPS7/ RA5 TTL | CMOS | @A 110,
SRNQW/sSWvear@/SEGS AN4 AN — | AD il 4.
C20UT — | CMOS | thig#s C2 il o
CPS7 AN — | AR 7.
SRNQ — | CMOS | SR #ifg 8% = AH#H .
S ST — | WBEE R .
VCAP Mg | | BRSSP PIC16F1938/9) .
SEG5 — AN | LCD %
Bk AN =R A S CMOS= CMOS ¢k A skt OD = Jtlrih

TTL = TTL A A
HV =&k

g HedE

ST = 7y CMOS W VIl il & s A XTAL = i
1PC™ = 4 12C HUT I S R R B

@ik APFCON 257 a3 55 I Thfe .
B PIC16F1938/9 41,

LB PIC16(L)F1938 21}

X PIC16(L)F1939 #4147 PORTD.
X PIC16(L)F1939 #4141 RE<2:0>.

© 2011-2013 Microchip Technology Inc. DS40001574C_CN 35 13 1T



PIC16(L)F1938/9

*1-2: PIC16(L)F1938/9 FIIHEFI#EH (48
ST mee | B | B o
RA6/0SC2/CLKOUT/Vcar@)/ RA6 TTL | CMOS [;@f 1/0.
SEG1 0SC2 — | XTAL | d /i dise (LP. XT il HS fix) .
CLKOUT | — | CMOS |Fosc/4 it
Vcap LA YR | FRRAR IR A (PR PIC16F1938/9) .
SEG1 — AN | LCD #fildi il .
RA7/OSC1/CLKIN/SEG2 RA7 TTL | CMOS |;&@/f /0.
0SCH1 XTAL — | R RS (LP. XT I HS #30) .
CLKIN [CMOS | — |4FMEBWEHAN (ECHR) .
SEG2 — AN | LCD %t
RBO/AN12/CPS0/CCP4/SRI/INT/|  RBO TTL | CMOS | i@ VO, ]l i F At b, m sl i gL R ohie.
SEGO AN12 AN — | A/DHINIEIE 12,
CPS0 AN — | BHEAEAL R 0.
CCP4 ST | CMOS | #i# / L% IPWM4,
SRI — ST | SR 87 asHIN o
INT ST — |4 E
SEGO — AN | LCD #ful%ir i
RB1/AN10/C12IN3-/CPS1/P1C/ RB1 TTL | CMOS i@/ /O, skl B FASb by . A s gedl FHrohie.
VLCD1 AN10 AN — | A/D ¥\l 10,
C12IN3- | AN — | bR C1 a8k C2 AR
CPS1 AN — | AR BRI 1.
P1C — | CMOS | PWM %t
VLCD1 AN — | LCD Bl .
RB2/AN8/CPS2/P1B/VLCD2 RB2 TTL | CMOS i@/ VO, ] bl i FAstbrbr. n et Fdrohhe.
AN8 AN — | AD ¥ AJHE 8.
CPS2 AN — | BAAEAL R 2.
P1B — | CMOS | PWM #r it .
VLCD2 AN — | LCD Bl .
RB3/AN9/C12IN2-/CPS3/ RB3 TTL | CMOS |J#@H] /O, A Skl s AR b7 T b il gL s oh B
ccrP2Wp2A®vLCD3 AN9 AN — | AD A 9.
C12IN2- | AN — | b C1 a8k C2 AR
CPS3 AN — | BAHEAEAL IR 3.
CCP2 ST | CMOS | fi# / thig /PWM2,
P2A — | CMOS | PWM %t
VLCD3 AN — | LCD Bl .
Bk AN = Bl sl CMOS= CMOS 34kt A i il OD = tkJT i
TTL = TTL Jeei A ST = il CMOS HI-PIG s -l R AN XTAL = e
HV =&k PC™ = % 12C P B R A A B
E 1: @i APFCON Zifres i85 e,
2:  {UBE PIC16F1938/9 #24).
3:  {UBE PIC16(L)F1938 44
4: ¥ PIC16(L)F1939 #3144 PORTD.
5: U PIC16(L)F1939 4414 RE<2:0>.

DS40001574C_CN 5 14 1T © 2011-2013 Microchip Technology Inc.



PIC16(L)F1938/9

*1-2: PIC16(L)F1938/9 BIBIHEFI B (48
P mee | B i
RB4/AN11/CPS4/P1D/COMO RB4 TTL | CMOS | i /O, Al sl i PAS (e . il Sl f i 1 L D
AN11 AN — A/D i NI IE 11,
CPS4 AN — | AR R 4.
P1D — CMOS | PWM %t .
COMO — AN | LCD Bt .

RB5/AN13/CPS5/P2B/CCP3(M) RB5 TTL | CMOS |/ I/O. I bl AR b rp i . ny S eIt L shig.

P3ABT1GHICOMT AN13 | AN | — |ADI¥AIEIE 13.
CPS5 AN — | AL A 5.
P2B — | CMOS | PWM #iith .
CCP3 ST | CMOS | #fi#ie / th#t IPWMS,
P3A — | CMOS | pwWM #iili.
T1G ST — | Timer1 I'I#40IA .
COM1 — AN | LCD Bifilf i
RB6/ICSPCLK/ICDCLK/SEG14 RB6 TTL | CMOS |3/ 1/O. wr il PAs b b 7. mr b Al R IL F 4 Dl
ICSPCLK | ST — | AT A
ICDCLK | ST — | FELE B
SEG14 — AN | LCD Bl .

RB7/ICSPDAT/ICDDAT/SEG13 RB7 TTL | CMOS |/ /O, mI Sl PR b7 o T Sl e I 1 T

ICSPDAT | ST | CMOS ||CSP™ %} I/0.

ICDDAT ST | CMOS | #E£:454 1/0.

SEG13 — AN | LCD Bfldini
RCO/T10SO/T1CKI/P2B(M RCO ST | CMOS @A I/0.

T10SO | XTAL | XTAL | Timer1 ¥,

T1CKI ST — | Timer1 [P

P2B — | CMOS | PWM it
RC1/T10SI/CCP2W/P2A® RC1 ST | CMOS | @A I/0.

T108I XTAL | XTAL | Timer1 45 3% #4%&8;

CCP2 ST | CMOS | fifi#t / b /PWM2,

P2A — | CMOS | PWM %t .
RC2/CCP1/P1A/SEG3 RC2 ST | CMOS | i@ 1/0.
CCP1 ST | CMOS | #fi# / ELi% IPWM1,
P1A — CMOS | PWM %t -
SEG3 — AN | LCD #ful%ir i
RC3/SCK/SCL/SEG6 RC3 ST | CMOS |@H /0.
SCK ST | CMOS | sPI 4,
SCL 12c OD |12C™ [k,
SEG6 — AN | LCD Biithsit .
EvE: AN = R\ B CMOS= CMOS e 7 N\ ol OD = JwikITi%
TTL = TTL A2 A ST = # CMOS HUPIi i BN XTAL = s
HV =@ PC™ = 4 12C WP R A BN
e Wit APFCON 731788 il ik 5| B h i o
LB PIC16F1938/9 4244,
Y FE PIC16(L)F1938 4441,

X PIC16(L)F1939 4444 PORTD.
X PIC16(L)F1939 444444 RE<2:0>.

ghede

© 2011-2013 Microchip Technology Inc.
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PIC16(L)F1938/9

*1-2: PIC16(L)F1938/9 5IRIHEFIHEE  (48)
ST mee | B | B o
RC4/SDI/SDAIT1GM/SEG11 RC4 ST | cMOS |@H /0.
SDI ST — | SPI ¥ .
SDA 1’c OD | 1PC™ Hliii N / it
T1G ST — | Timer1 [ T4 4\
SEG11 — AN | LCD Bl .
RC5/SDO/SEG10 RC5 ST | CMOS | @/ 1/0.
SDO — | CMOS | SPI %4t
SEG10 — AN | LCD Bifliith .
RC6/TX/CK/CCP3/P3A/SEGY RC6 ST | CMOS |@/H 110,
TX — | CMOS | USART Rk,
CK ST | CMOS | USART 540,
CCP3 ST | CMOS | #i#¢ / thi /PWM3,
P3A — | CMOS | PWM #i it .
SEG9 — AN | LCD Bifliiih .
RC7/RX/DT/P3B/SEG8 RC7 ST | CMOS |i#}if lI0.
RX ST — | USART %24,
DT ST | CMOS | USART [f5 $d .
P3B — | CMOS | PWM %t .
SEGS8 — AN | LCD #iftlih
RDO¥/CPS8/COM3 RDO ST | CMOS |3 ff 1/0.
CPS8 AN — | AR RN 8.
CcOomM3 — AN | LCD %
RD14)/CPS9/CCP4 RD1 ST | CMOS |3#/H 110,
CPS9 AN — | BAHEAEAL R 9.
CCP4 ST | CMOS | #ii#2 / el IPWM4,
RD2(4/CPS10/P2B RD2 ST | CMOS |3 /f 1/0.
CPS10 AN — | AL 10,
P2B — | CMOS | PWM #i il .
RD3@/CPS11/P2C/ISEG16 RD3 ST | CMOS | i@/ I/0,
CPS11 AN — | BB 11,
P2C — | CMOS | PWM #i it
SEG16 — AN | LCD Bifliith .
RD4¥/CPS12/P2D/SEG17 RD4 ST | CMOS | @A I/0,
CPS12 AN — | AR R 12,
P2D — | CMOS | PWM %t .
SEG17 — AN | LCD #iftlfil .
RD5()/CPS13/P1B/SEG18 RD5 ST | CMOS | I/0.
CPS13 AN — | AR BN 13,
P1D — | CMOS | PWM #i il .
SEG18 — AN | LCD #fildi il .
By AN = S A s CMOS= CMOS 3 2¢fiit A sl s OD = T
TTL = TTL Jeehi A ST = 4 CMOS M Pililis i 84 A XTAL = fhdié
HV = Bk PC™ = # 12C HUP IO B FFF LA AR
N3 : ik APFCON %47 48 il 1465 T B .

gHedE

LB PIC16F1938/9 41,
LB PIC16(L)F1938 21}
X PIC16(L)F1939 #4147 PORTD.
1 PIC16(L)F1939 #4117 RE<2:0>.

DS40001574C_CN 2 16 1t
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PIC16(L)F1938/9

*1-2: PIC16(L)F1938/9 5IRIHEFIHEE  (48)
s i | | i
RD6(/CPS14/P1C/SEG19 RD6 ST | CMOS |/ I/0.
CPS14 AN — | AL 14,
P1C — | CMOS | PWM #itlt s
SEG19 — AN | LCD %
RD7¥)/CPS15/P1D/SEG20 RD7 ST | CMOS | I/0.
CPS15 AN — | AL AN 15,
P1D — | CMOS | PWM #i it .
SEG20 — AN | LCD Bl -
RE0®/AN5/P3AW/ICCP3M) REO ST | CMOS | ;i 1/0.
SEG21 AN5 AN — | A/D i ATIE 5,
P3A — | CMOS | PWM %t .
CCP3 ST | CMOS | ii#i / bz [PWM3,
SEG21 — AN | LCD Bl
RE1®)/AN6/P3B/SEG22 RE1 ST | CMOS | @i 110,
AN6 AN — | AD i AJEE 6.
P3B — | CMOS | PWM #itlt s
SEG22 — AN | LCD Bfldgi i«
RE2()/AN7/CCP5/SEG23 RE2 ST | CMOS |i@f] I/0.
AN7 AN — |ADHINEIE 7.
CCP5 ST | CMOS | #i#¢ / th# /PWMS,
SEG23 — AN | LCD #iftlfi il .
RE3/MCLR/VPP RE3 TTL — A
MCLR ST — | WNE ERI R AL
VPP HV — | wmEE.
VDD VDD L — | IEHERE.
Vss Vss RV — | S,

BliE: AN = BU A 2h
TTL = TTL JeZeHA

HV =@®iE
¥ :

g@EedER

CMOS= CMOS A N B H!
= il CMOS HL iy it 5 5 fi A 2 4 A\
PC™ = 4 12C s PR R A A BN

ST

Wit APFCON 734788 il ik 5| B h i o
B PIC16F1938/9 431}
B PIC16(L)F1938 21}
X PIC16(L)F1939 #4747 PORTD.
X PIC16(L)F1939 #4ff4# RE<2:0>.

OD = JWtkITi%
XTAL = faif

© 2011-2013 Microchip Technology Inc.
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PIC16(L)F1938/9

"
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:
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PIC16(L)F1938/9

2.0 HEEAIGR CPU

AR R YIS T — MR PR 8 A2 CPU W%, %
CPU A 49 4454 . hithfe & Baiiam iRy . il
EMERR 16 IR, AT LE SRR N i S A1)
fig. Rt TR SRR . 2 N
ik P27 4% (File Select Register, FSR) it T i
TR APt AR AP A2 M Th e

o BRI Y

o B LHERUF R THAER 16 AL

o SRR REA AR

- IRA%

2.1 BEHPWILGAEY

R IOIR], REL A BN A B B R T A AL A
, IEEP ORI B E, M T HEAR S0
MR, H2ER, S AE 753 “A3MHHE
F‘”o

22 BB LBATEINEEN 16 MR

TR LLBS R AR A A 15 PERE . 16 FiR. i
THRE T HERE s o HEAR N, B4 AE Kk AL v B AR,
PCON 27748 (AR A (STKOVF 5% STKUNF) ¥4
LB, HeSHMBMEN. B2HEAER, EHSILE
35% «i&&» .

23 HFEEHFFS

H 216 MR R A A (FSR) o FSR AT Vi) i
BRI AT BT P AT 2%, NI RV BT A7 6 2
] — NS5 . 24 FSR 15 AR P AE v i, 48
INDF 48442 4E T 1 ANEAMEFE 2 3 PLoE UL
PERERAE . DUAE T DALt - bl P A4 2%, Sieiin) 80 -
LR s . BRI T OB 4R Ak 3 FE FSR, T
ZHAMEE, ESWE 36T “EEIUH”.

24  1RAE

s R CPU 241k T 49 4 545K 3 HF CPU [ Ll fig.
HEZUEAMFEE, HSHE 2907 “REKRILR”.

© 2011-2013 Microchip Technology Inc.
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PIC16(L)F1938/9

& 2-1: WAZAE &
15 | i
S L S
e EEE | ‘
AEe {7
é kg
{rfifds 16 43t
] (15 1) RAM
EZ 14 EpS It e it it ﬁg RAM 3 it
(PMR)
i HuBE % B F
| mewtn | N
L it 12
15 12 '
FSR1 717 ds
A °
\V4 S =
ey R
PR G | I vt
Pl T
OSC1/CLKIN S
] I
0SC2/CLKOUT Wi ok B
: WIE
S
a0
e 2
Bt
VDD Vss

DS40001574C_CN 5 20 1T © 2011-2013 Microchip Technology Inc.



PIC16(L)F1938/9

3.0 FRREREHIR DA 2l i 5 347 i B O £ 28 1 ) W A b
IXLEIAE HA DU T R At 45 . PCL 71 PCLATH
o FEFPATfiE RS o KR
- BT o B
- #fFID
- FﬁFf ID N 3.1  EFREEISHRL
e MR L 15 BRI, Wkt
b 32K x 14 (MR FPA76E A WIUEAT b, % 31 4 T
- PR PIC16(L)F1938/9 221t R SUFTAE S LI R ik, V71
- RRERINRE AT B HH btk a2 S SR G T SRR IR [0 3] T SE IR IR AT i
- M RAM MBI A7 bl A 0000h, il 0004h
- A3 RAM (LK 3-1).
* Huifi EEPROM ¢4
v 1. % 11.0 95 “¥03E EEPROM MR FREFTE
RS PR T %dE EEPROM 174
PRFN5E S EECON 2547 487 1] INAE A7 ik 2%
HIJ7 1%
% 3-1: R A K/ bk
ERg BRAEER (9 BT nES — bk
PIC16F1938/PIC16LF1938 16,384 3FFFh
PIC16F1939/PIC16LF1939 16,384 3FFFh

© 2011-2013 Microchip Technology Inc.
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PIC16(L)F1938/9

B 3-1: 16 KW SRR 1 il 2% BN AR

| PC<14:0> \
CALL, CALLW 4 15
RETURN, RETLW
Interrupt,RETFIE
0 Mtk
1 P HERL
.
15 2 HERE
S i 0000h
: «—
Hp T ) 0004h
0005h
Page 0
07FFh
0800h
Page 1
OFFFh
1000h
Fk Page 2
Ty 17FFh
Page 3
1FFFh
Page 4 2000h
L[]
Page 7 3FFFh
&[0 %] Page 0 4000h
.

3.1.1 BERE ATt 2% 2B A4t 2% 2

A IR0V TV I R AR B R B R VR R
i RETLW 843K . 28 —Mrik2w & FSR 5 M fL /7
itias o

3.1.1.1 RETLW #54

RETLW #5424 FH Tty 5 4k vl . 41 3-1 45 1 74
ALK PR I HERE T

5] 3-1: RETLW 54
constants
BRW ;Add Index in W to

;program counter to
;select data
;Index0 data
;Indexl data

RETLW DATAO
RETLW DATA1
RETLW DATA2
RETLW DATA3

my_function
;.. LOTS OF CODE..
MOVLW DATA_INDEX
call constants
;.. THE CONSTANT IS IN W

BRW $5 4 i 5 IX A (1 e SLBLR R AR H i o 0 2RAX
T A R R i J LARH R L T AT RS A T BRW 4
AANE s 2 TS AR ST 7

DS40001574C_CN 2 22 1t
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PIC16(L)F1938/9

3.1.1.2 i FSR A4 H

ARG R AR A B A B A i A AT U ), VR
FSRxH 25472811 bit 7 & 1 HiseI 5 2 FEXS ) INDFx 27
Fas. MOVIW F§42¥5 B FHEBI R FHIM% 8 ALARAFAE
W 2FfEgerh, JGvkilid INDF % /22407 5 BT 1k 2
BEAE. 3B FSR V) 10 FLFEAE M2 136 A 55 2 NS )
B4 WA e k. ] 3-2 7R T8t FSR 7 M BT 17
AR R

WERFR S IR AR P AA 2 P A 80, HIGH thig 4%
bit<7> & 1.

Bl 3-2: #id FSR i MR FAEfli e
constants
RETLW DATAO
RETLW DATA1
RETLW DATA2
RETLW DATA3
my_function
;.. LOTS OF CODE..
MOVLW LOW constants
MOVWF  FSR1L
MOVLW  HIGH constants
MOVWF  FSR1H
MOVIW  O[FSR1]
;THE PROGRAM MEMORY IS IN W

; Index0 data
;Indexl data

32  BURTEESIK
BARAEAE AR TR N 32 MEMEX, FAEEX 128 A
T MRS (K32 .
o 12 MWL AR
o 20 MRBRDhRE R fEA%  (Special Function

Register, SFR)
o % 80 “FiiE ) RAM (General Purpose

RAM, GPR)
« 16 MA L RAM
Al I K AR X 5 B N R I A £ A (Bank
Select Register, BSR) Kk HEH ALK . AR SLILH)
TERGFRIG TN 00 JITA (MBRE A7 it 25 20 LU B 27 )
GRS A A FAERRIE 4D, Bl 2 N cfE
FrEee (FSR) [alEviml, HLEHE, 3N 3.6
“laE&FAL”
BRAFAk sl —A 12 frseht. Mk 7 G0 o
NAFAEX MR, A% 5 A7 FEBAZAR g X 1) 25 A7
/RAM.

3.2.1 WL A7 A

WAZ Z5 A7 2800 & HL R PIC16(L)F1938/9 JLAER1E )
AAFA . XL AE A W A4
« INDFO

+ INDF1

- PCL

« STATUS

+ FSRO &7y

+ FSRO w71

+ FSR1 &%

« FSR1 7y

- BSR

+ WREG

« PCLATH

« INTCON

E: W@%ﬁ$M%ﬁﬁ#%$ﬁ¢ﬁwgml

Hij 12 Ak c .

© 2011-2013 Microchip Technology Inc.
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PIC16(L)F1938/9

3.2.1.1 STATUS 178

WA AESs 3-1 7, STATUS F 7805

o ALU PSHARIZFORA

o BADIRES

FUTAT HoAth 25 A7 28 —FF, STATUS 257788107 LI M AT
541 HFR a7 85 . Wi STATUS 782 Z.
DC gk C fLf$e 41 B bR a7 2%, K2R LN IX 3 fr
WATEEAE . BRI, X auE 1 iEE.
AL, TO F1 PD fith RAE SR, ik, HPfT—%
U STATUS ZF 472845 4 B AR a7 2484 )5, 45 Rl fE
TR A —HE

33  HESREN: RE

B, CLRF STATUS &iikgemn 347, ¥ Z A& 1. A
i {75 STATUS %547 4% FIA A48 8 000u uluu (rf
u=AE .

R, @iV BCF. BSF. SWAPF f1 MOVWF $54
Kk A STATUS A7 I 2, (R IX S5 & R BT
LIRS WIFE TR IR SAL IR S, S
FE29.0F “REEITLR”.

% 1:ﬁmm@ﬁ¢,CﬁDcﬁ%ﬁﬁ%Mﬁl
AR

FER3-1: STATUS: R&EFHESR
U-0 u-0 u-0 R-1/q R-1/q R/W-0/u R/W-0/u R/W-0/u
_ \ _ \ _ \ TO PD Z pc® c®
bit 7 bit O
RIyE:
R = W] 347 W = A 5. U= R, 5280
u= A4 X = KA -n/n = POR A1 BOR WA / B HoAth =247 5 (1 AE
1="%1 0=i5% q = BUE A S 1M
bit 7-5 RSEW: k0
bit 4 TO: HEHhR&Ef

1=7 b5, 44T 7 CLRWDT ¥54 8% SLEEP 154

0= Rk/E T WDT i
bit 3 PD: bR
1= BN FERHAT T CLRWDT $54
0 = $4T T SLEEP 5%
bit 2 Z: FIRAEAT
1 = FARBH OB HE RN E
0 = HARIZH P HRIZHLE RN NE

DC: FHEA7 [ 5 kR 47 (ADDWF. ADDLW. SUBLW fil SUBWF #54)

C: b [ krkss D (ADDWF. ADDLW. SUBLW #1 SUBWF 54 (D

bit 1
1= G5 R 4 AMEAL R LAk T 3
0 = SR 4 ML R R A B BEA
bit 0
1 = 85 R AL T AL
0 = SRS B AR BB
.

TR, MEVERAR R A o IR A I F 55 MR AR IS S L. X TR R4 (RRF A

RLF) , SRR Y52 A7 5% ) o 1ot (. B fIRA

DS40001574C_CN 2 24 1t
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PIC16(L)F1938/9

3.3.1 FEIR T HE %5 A7 A%

REIR TH RE 5 A7 28 A2 N R P FH Sk 3 il s 44 v 2 v Sh g B
TEAERI AL . SN EAER R I A7 2 WG CE A
T e B A N AR A

3.3.2 i H RAM

B A2 M X I GPR 24 80 7.

3.3.2.1 GPR £ 141 1)

AT LUGE T FSR AR X 7353 il il Fl RAM. 3% 1] LA
WA KA BRI Vi . H2ER, HS I8 3.6.2
3.33 A3 RAM
MBI AT LTI 16 757 HI A 3 RAM.

& 3-2: oy R FEfi AR5
7 RO KIS i TS
00h
P A4
(12 75)
0Bh
0Ch
FETR IR 172
(Bi% 20 719)
1Fh
20h
1] RAM
(Bi% 80 71
6Fh
70h
~It RAM
FH)
7Fh

3.34 ae At A WL
PEER 2R 9 (A7 il s LS ke 3-2 Pl

* 3-2: AR
E X b ]
PIC16F1938 0-7 * 3-3
PIC16LF1938 [ g 15 %34, 37
16-23 % 3-5
23-31 %36, #3-9
PIC16F1939 0-7 % 3-3
PIC16LF1939 [ g 15 ¥ 3.4, £38
16-23 % 3-5
23-31 * 3-6, # 3-9

© 2011-2013 Microchip Technology Inc.
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M 92 % NO O%.51000¥SA

"ouf ABojouyoa | diyoosIN £102-11L0Z @

* 3-3: PIC16(L)F1938/9 frfisasbihit, BANK 0-7

BANK 0 BANK 1 BANK 2 BANK 3 BANK 4 BANK 5 BANK 6 BANK 7
000h INDFO 080h INDFO 100h INDFO 180h INDFO 200h INDFO 280h INDFO 300h INDFO 380h INDFO
001h INDF1 081h INDF1 101h INDF1 181h INDF1 201h INDF1 281h INDF1 301h INDF1 381h INDF1
002h PCL 082h PCL 102h PCL 182h PCL 202h PCL 282h PCL 302h PCL 382h PCL
003h STATUS 083h STATUS 103h STATUS 183h STATUS 203h STATUS 283h STATUS 303h STATUS 383h STATUS
004h FSROL 084h FSROL 104h FSROL 184h FSROL 204h FSROL 284h FSROL 304h FSROL 384h FSROL
005h FSROH 085h FSROH 105h FSROH 185h FSROH 205h FSROH 285h FSROH 305h FSROH 385h FSROH
006h FSRIL 086h FSRIL 106h FSRI1L 186h FSRI1L 206h FSRI1L 286h FSRI1L 306h FSRI1L 386h FSRIL
007h FSR1H 087h FSR1H 107h FSR1H 187h FSR1H 207h FSR1H 287h FSR1H 307h FSR1H 387h FSR1H
008h BSR 088h BSR 108h BSR 188h BSR 208h BSR 288h BSR 308h BSR 388h BSR
009h WREG 089h WREG 109h WREG 189h WREG 209h WREG 289h WREG 309h WREG 389h WREG
00Ah PCLATH 08Ah PCLATH 10Ah PCLATH 18Ah PCLATH 20Ah PCLATH 28Ah PCLATH 30Ah PCLATH 38Ah PCLATH
00Bh INTCON 08Bh INTCON 10Bh INTCON 18Bh INTCON 20Bh INTCON 28Bh INTCON 30Bh INTCON 38Bh INTCON
00Ch PORTA 08Ch TRISA 10Ch LATA 18Ch ANSELA 20Ch = 28Ch = 30Ch = 38Ch =
00Dh PORTB 08Dh TRISB 10Dh LATB 18Dh ANSELB 20Dh WPUB 28Dh = 30Dh = 38Dh =
00Eh PORTC 08Eh TRISC 10Eh LATC 18Eh = 20Eh = 28Eh = 30Eh = 38Eh =
00Fh PORTDW 08Fh TRISD® 10Fh LATD® 18Fh| ANSELD® | 20Fh = 28Fh = 30Fh = 38Fh =
010h PORTE 090h TRISE 110h LATEW 190h | ANSELE®W | 210h WPUE 290h - 310h - 390h -
011h PIR1 091h PIE1 111h| CM1CONO | 191h EEADRL 211h SSPBUF 291h CCPRIL 311h CCPR3L 391h =
012h PIR2 092h PIE2 112h| CM1CON1 192h EEADRH 212h SSPADD 292h CCPR1H 312h CCPR3H 392h =
013h PIR3 093h PIE3 113h| CM2CONO | 193h EEDATL 213h SSPMSK 293h| CCP1CON | 313h| CCP3CON | 393h =
014h = 094h = 114h| CM2CON1 194h EEDATH 214h SSPSTAT 294h| PWMICON | 314h| PWM3CON | 394h IOCBP
015h TMRO 095h | OPTION_REG | 115h CMOUT 195h EECON1 215h| SSPCON1 295h CCP1AS 315h CCP3AS 395h IOCBN
016h TMRA1L 096h PCON 116h BORCON 196h EECON2 216h| SSPCON2 | 296h| PSTR1CON | 316h| PSTR3CON | 396h IOCBF
017h TMR1TH 097h WDTCON 117h FVRCON 197h = 217h| SSPCON3 | 297h = 317h = 397h =
018h T1CON 098h| OSCTUNE | 118n| DACCONO | 198h = 218h = 298h CCPR2L 318h CCPR4L 398h =
019h T1GCON 099h OSCCON 119h| DACCON1 199h RC1REG 219h = 299h CCPR2H 319h CCPR4H 399h =
01Ah TMR2 09Ah| OSCSTAT | 11Ah SRCONO 19Ah TX1REG 21Ah = 29Ah| CCP2CON | 31Ah| CCP4CON | 39Ah =
01Bh PR2 09Bh ADRESL 11Bh SRCON1 19Bh SPBRGL 21Bh = 29Bh| PWM2CON | 31Bh = 39Bh =
01Ch T2CON 09Ch ADRESH 11Ch = 19Ch SPBRGH 21Ch = 29Ch CCP2AS 31Ch CCPR5L 39Ch =
01Dh = 09Dh ADCONO 11Dh APFCON 19Dh RCSTA 21Dh = 29Dh| PSTR2CON | 31Dh CCPR5H 39Dh =
01Eh| CPSCONO | 09Eh ADCON1 11Eh = 19Eh TXSTA 21Eh = 29Eh| CCPTMRSO | 31Eh| CCP5CON | 39Eh =
01Fh| CPSCON1 09Fh = 11Fh = 19Fh| BAUDCON | 21Fh = 29Fh| CCPTMRS1 | 31Fh = 39Fh =
020h 0AOh 120h 1AOh 220h 2A0h 320h 3A0h

T8 A T8 A T8 A T8 A T8 A T8 A 32Fh T8 A T8 A

80 -7 80 -7 80 i 80 -7 80 i 80 i 330h 80 i 80 i

06Fh OEFh 16Fh 1EFh 26Fh 2EFh 36Fh 3EFh
070h OFOh 170h 1FOh 270h 2FO0h 370h 3FOh

/A3t RAM PR g X PR X PR X PR ik X PRk X PRI ERAEAEAEIX PRI EEAEAEAEIX

70h - 7Fh 70h - 7Fh 70h - 7Fh 70h - 7Fh 70h - 7Fh 70h - 7Fh 70h - 7Fh
07Fh OFFh 17Fh 1FFh 27Fh 2FFh 37Fh 3FFh
23ba = R EAR A2 5000, 324 0.
¥ 1: PIC16(L)F1938 FATETE.
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* 3-4: PIC16(L)F1938/9 Frffi#siitst, BANK 8-15
BANK 8 BANK 9 BANK 10 BANK 11 BANK 12 BANK 13 BANK 14 BANK 15
400h INDFO 480h INDFO 500h INDFO 580h INDFO 600h INDFO 680h INDFO 700h INDFO 780h INDFO
401h INDF1 481h INDF1 501h INDF1 581h INDF1 601h INDF1 681h INDF1 701h INDF1 781h INDF1
402h PCL 482h PCL 502h PCL 582h PCL 602h PCL 682h PCL 702h PCL 782h PCL
403h STATUS 483h STATUS 503h STATUS 583h STATUS 603h STATUS 683h STATUS 703h STATUS 783h STATUS
404h FSROL 484h FSROL 504h FSROL 584h FSROL 604h FSROL 684h FSROL 704h FSROL 784h FSROL
405h FSROH 485h FSROH 505h FSROH 585h FSROH 605h FSROH 685h FSROH 705h FSROH 785h FSROH
406h FSR1L 486h FSR1L 506h FSR1L 586h FSR1L 606h FSR1L 686h FSR1L 706h FSR1L 786h FSR1L
407h FSR1H 487h FSR1H 507h FSR1H 587h FSR1H 607h FSR1H 687h FSR1H 707h FSR1H 787h FSR1H
408h BSR 488h BSR 508h BSR 588h BSR 608h BSR 688h BSR 708h BSR 788h BSR
409h WREG 489h WREG 509h WREG 589h WREG 609h WREG 689h WREG 709h WREG 789h WREG
40Ah PCLATH 48Ah PCLATH 50Ah PCLATH 58Ah PCLATH 60Ah PCLATH 68Ah PCLATH 70Ah PCLATH 78Ah PCLATH
40Bh INTCON 48Bh INTCON 50Bh INTCON 58Bh INTCON 60Bh INTCON 68Bh INTCON 70Bh INTCON 78Bh INTCON
40Ch — 48Ch — 50Ch — 58Ch — 60Ch — 68Ch — 70Ch — 78Ch —
40Dh — 48Dh — 50Dh — 58Dh — 60Dh — 68Dh — 70Dh — 78Dh —
40Eh — 48Eh — 50Eh — 58Eh — 60Eh — 68Eh — 70Eh — 78Eh —
40Fh — 48Fh — 50Fh — 58Fh — 60Fh — 68Fh — 70Fh — 78Fh —
410h - 490h - 510h - 590h - 610h - 690h - 710h - 790h -
411h — 491h — 511h — 591h — 611h — 691h — 711h — 791h
412h — 492h — 512h — 592h — 612h — 692h — 712h — 792h
413h — 493h — 513h — 593h — 613h — 693h — 713h — 793h
414h — 494h — 514h — 594h — 614h — 694h — 714h — 794h
415h TMR4 495h — 515h — 595h — 615h — 695h — 715h — 795h
416h PR4 496h — 516h — 596h — 616h — 696h — 716h — 796h
417h T4CON 497h - 517h - 597h - 617h - 697h - 717h - 797h
418h — 498h — 518h — 598h — 618h — 698h — 718h — 798h
419h — 499h — 519h — 599h — 619h — 699h — 71%h — 79%h
41Ah — 49Ah — 51Ah — 59Ah — 61Ah — 69Ah — 71Ah — 79Ah W% 37 &
41Bh — 49Bh — 51Bh — 59Bh — 61Bh — 69Bh — 71Bh — 79Bh % 3.8
41Ch TMR6 49Ch — 51Ch — 59Ch — 61Ch — 69Ch — 71Ch — 79Ch
41Dh PR6 49Dh — 51Dh — 59Dh — 61Dh — 69Dh — 71Dh — 79Dh
41Eh T6CON 49Eh - 51Eh - 59Eh - 61Eh - 69Eh - 71Eh - 79Eh
41Fh - 49Fh - 51Fh - 59Fh - 61Fh - 69Fh - 71Fh - 79Fh
420h 4A0h 520h 5A0h 620h 6A0h 720h 7A0h
ST 95 77 4
2 A7 W A7 W A7 W A8 o K930 K930
80 7y 80 “F 11 80 11 80 11 Bk 0 Bk 0
ARSI
Bk 0
46Fh 4EFh 56Fh 5EFh 66Fh 6EFh 76Fh 7EFh
470h 4FOh 570h 5FOh 670h 6FOh 770h 7FOh
B e 42 B e 47 B e 15 s Rl B e 45 B e 45 B e 42 B 47

70h - 7Fh 70h - 7Fh 70h - 7Fh 70h - 7Fh 70h - 7Fh 70h - 7Fh 70h - 7Fh 70h - 7Fh

47Fh 4FFh 57Fh 5FFh 67Fh 6FFh 77Fh 7FFh
B = RSB A S 10, 304 0.
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* 3-5: PIC16(L)F1938/9 Frfiti#s s, BANK 16-23
BANK 16 BANK 17 BANK 18 BANK 19 BANK 20 BANK 21 BANK 22 BANK 23

800h INDFO 880h INDFO 900h INDFO 980h INDFO AO0Oh INDFO A80h INDFO BOOh INDFO B80h INDFO
801h INDF1 881h INDF1 901h INDF1 981h INDF1 AO1h INDF1 A81h INDF1 BO1h INDF1 B81h INDF1
802h PCL 882h PCL 902h PCL 982h PCL AO02h PCL A82h PCL B02h PCL B82h PCL
803h STATUS 883h STATUS 903h STATUS 983h STATUS AO03h STATUS A83h STATUS BO3h STATUS B83h STATUS
804h FSROL 884h FSROL 904h FSROL 984h FSROL A04h FSROL A84h FSROL B04h FSROL B84h FSROL
805h FSROH 885h FSROH 905h FSROH 985h FSROH AO5h FSROH A85h FSROH B0O5h FSROH B85h FSROH
806h FSR1L 886h FSR1L 906h FSR1L 986h FSR1L AO06h FSR1L A86h FSR1L B0O6h FSR1L B86h FSR1L
807h FSR1H 887h FSR1H 907h FSR1H 987h FSR1H AO07h FSR1H A87h FSR1H BO7h FSR1H B87h FSR1H
808h BSR 888h BSR 908h BSR 988h BSR A08h BSR A88h BSR B08h BSR B88h BSR
809h WREG 889h WREG 909h WREG 989h WREG AO09h WREG A89h WREG B0O%Sh WREG B89h WREG
80Ah PCLATH 88Ah PCLATH 90Ah PCLATH 98Ah PCLATH AOAh PCLATH A8Ah PCLATH BOAh PCLATH B8Ah PCLATH
80Bh INTCON 88Bh INTCON 90Bh INTCON 98Bh INTCON AOBh INTCON A8Bh INTCON BOBh INTCON B8Bh INTCON
80Ch — 88Ch — 90Ch — 98Ch — AO0Ch — A8Ch — BOCh — B8Ch —
80Dh — 88Dh — 90Dh — 98Dh — AO0Dh — A8Dh — BODh — B8Dh —
80Eh — 88Eh — 90Eh — 98Eh — AOEh — A8Eh — BOEh — B8Eh —
80Fh — 88Fh — 90Fh — 98Fh — AOFh — A8Fh — BOFh — B8Fh —
810h — 890h — 910h — 990h — A10h — A90h — B10h — B90Oh —
811h — 891h — 911h — 991h — A11h — A91h — B11h — B91h —
812h — 892h — 912h — 992h — A12h — A92h — B12h — B92h —
813h — 893h — 913h — 993h — A13h — A93h — B13h — B93h —
814h — 894h — 914h — 994h — A14h — A94h — B14h — B94h —
815h — 895h — 915h — 995h — A15h — A95h — B15h — B95h —
816h — 896h — 916h — 996h — A16h — A96h — B16h — B96h —
817h — 897h — 917h — 997h — A17h — A97h — B17h — B97h —
818h — 898h — 918h — 998h — A18h — A98h — B18h — B98h —
819h — 899h — 919h — 999%h — A19h — A99%h — B19h — B99h —
81Ah — 89Ah — 91Ah — 99Ah — A1Ah — A9Ah — B1Ah — B9Ah —
81Bh — 89Bh — 91Bh — 99Bh — A1Bh — A9Bh — B1Bh — B9Bh —
81Ch — 89Ch — 91Ch — 99Ch — A1Ch — A9Ch — B1Ch — B9Ch —
81Dh — 89Dh — 91Dh — 99Dh — A1Dh — A9Dh — B1Dh — B9Dh —
81Eh — 89Eh — 91Eh — 99Eh — A1Eh — A9Eh — B1Eh — B9Eh —
81Fh — 89Fh — 91Fh — 99Fh — A1Fh — A9Fh — B1Fh — B9Fh —
820h 8A0h 920h 9A0h A20h AAOh B20h BAOh

R R R R R R R R

Bk 0 Bk 0 Bk 0 B2k 0 Bk 0 Bk 0 Bk 0 Bk 0
86Fh 8EFh 96Fh 9EFh A6Fh AEFh B6Fh BEFh
870h 8F0Oh 970h 9F0h A70h AFOh B70h BFOh

PR A G X PR AE G X PR A G X PR A X PR A i X PR A A A X PR AR fiE X PR AR X
70h - 7Fh 70h - 7Fh 70h - 7Fh 70h - 7Fh 70h - 7Fh 70h - 7Fh 70h - 7Fh 70h - 7Fh
87Fh 8FFh 97Fh 9FFh A7Fh AFFh B7Fh BFFh
Bl = RSB A2 P00, 08 0.
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* 3-6: PIC16(L)F1938/9 Frfitias i, BANK 24-31
BANK 24 BANK 25 BANK 26 BANK 27 BANK 28 BANK 29 BANK 30 BANK 31

CO00h INDFO C80h INDFO DOOh INDFO D80h INDFO EOOh INDFO E80h INDFO FOOh INDFO F80h INDFO
CO01h INDF1 C81h INDF1 DO1h INDF1 D81h INDF1 EO1h INDF1 E81h INDF1 FO1h INDF1 F81h INDF1
C02h PCL C82h PCL D02h PCL D82h PCL EO2h PCL E82h PCL FO2h PCL F82h PCL
CO03h STATUS C83h STATUS DO3h STATUS D83h STATUS EO3h STATUS E83h STATUS FO3h STATUS F83h STATUS
C04h FSROL C84h FSROL D04h FSROL D84h FSROL EO4h FSROL E84h FSROL FO04h FSROL F84h FSROL
CO05h FSROH C85h FSROH D05h FSROH D85h FSROH EO5h FSROH E85h FSROH FO5h FSROH F85h FSROH
CO06h FSR1L C86h FSR1L D06h FSR1L D86h FSR1L EO06h FSR1L E86h FSR1L FO6h FSR1L F86h FSR1L
CO07h FSR1H C87h FSR1H DO7h FSR1H D87h FSR1H EQ7h FSR1H E87h FSR1H FO7h FSR1H F87h FSR1H
C08h BSR C88h BSR D08h BSR D88h BSR EO08h BSR E88h BSR FO8h BSR F88h BSR
C0%h WREG C89h WREG DO0%h WREG D89h WREG EQ%h WREG E89h WREG FO9h WREG F89h WREG
COAh PCLATH C8Ah PCLATH DOAh PCLATH D8Ah PCLATH EOAh PCLATH E8Ah PCLATH FOAh PCLATH F8Ah PCLATH
COBh INTCON C8Bh INTCON DOBh INTCON D8Bh INTCON EOBh INTCON E8Bh INTCON FOBh INTCON F8Bh INTCON
COCh — C8Ch — DOCh — D8Ch — EOCh — E8Ch — FOCh — F8Ch

CO0Dh — C8Dh — DODh — D8Dh — EODh — E8Dh — FODh — F8Dh

COEh — C8Eh — DOEh — D8Eh — EOEh — E8Eh — FOEh — F8Eh

COFh — C8Fh — DOFh — D8Fh — EOFh — E8Fh — FOFh — F8Fh

C10h — C90h — D10h — D90h — E10h — E90h — F10h — F90h

C11h — C91h — D11h — D91h — E11h — E91h — F11h — F91h

C12h — C92h — D12h — D92h — E12h — E92h — F12h — F92h

C13h — C93h — D13h — D93h — E13h — E93h — F13h — F93h

C14h — C94h — D14h — D94h — E14h — E94h — F14h — F94h

C15h — C95h — D15h — D95h — E15h — E95h — F15h — F95h

C16h — C96h — D16h — D96h — E16h — E96h — F16h — F96h

C17h — C97h — D17h — D97h — E17h — E97h — F17h — F97h

C18h — C98h — D18h — D98h — E18h — E98h — F18h — F98h 03 3-9
C19h — C99h — D19h — D9%h — E19h — E9%9h — F19h — F99h

C1Ah — C9Ah — D1Ah — D9Ah — E1Ah — E9Ah — F1Ah — F9Ah

C1Bh — C9Bh — D1Bh — D9Bh — E1Bh — E9Bh — F1Bh — F9Bh

C1Ch — C9Ch — D1Ch — D9Ch — E1Ch — E9Ch — F1Ch — F9Ch

C1Dh — C9Dh — D1Dh — D9Dh — E1Dh — E9Dh — F1Dh — F9Dh

C1Eh — C9Eh — D1Eh — D9Eh — E1Eh — E9Eh — F1Eh — FOEh

C1Fh — C9Fh — D1Fh — D9Fh — E1Fh — E9Fh — F1Fh — F9Fh

C20h CAOh D20h DAOh E20h EAOh F20h FAOh

RS R RS RS RS R R
B0 0 B0 0 B2k 0 B2k 0 Bk 0 Bk 0 B2k 0
C6Fh CEFh D6Fh DEFh E6Fh EEFh F6Fh FEFh
C70h CFOh D70h DFOh E70h EFOh F70h FFOh
PR X PR X PR X PR X PR X PR X PR X PR X
70h - 7Fh 70h - 7Fh 70h - 7Fh 70h - 7Fh 70h - 7Fh 70h - 7Fh 70h - 7Fh 70h - 7Fh

CFFh CFFh D7Fh DFFh E7Fh EFFh F7Fh FFFh
2iba = RSB AL T, 308 0.
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* 3-7: PIC16(L)F1938 FZfikasmh s,
BANK 15
Bank 15

791h LCDCON
792h LCDPS
793h LCDREF
794h LCDCST
795h LCDRL
796h —
797h —
798h LCDSEO
799h LCDSE1
79Ah —
79Bh —
79Ch —
79Dh —
79Eh —
79Fh -
7A0h LCDDATAQ
7A1h LCDDATA1
7A2h —
7A3h LCDDATA3
7A4h LCDDATA4
7A5h —
7A6h LCDDATA6
7A7h LCDDATA7
7A8h —
7A9h LCDDATA9
7AAh LCDDATA10
7ABh —
7ACh —
7ADh —
7AEh —
7AFh -
7B0h —
7B1h -
7B2h —
7B3h —
7B4h —
7B5h —
7B6h —
7B7h —
7B8h

ARSI

BAH0
7EFh

Bl = REHIBARAF 00, 24 0.

* 3-8: PIC16(L)F1939 17 ik a8 Wt ,

BANK 15

Bank 15
791h LCDCON
792h LCDPS
793h LCDREF
794h LCDCST
795h LCDRL
796h —
797h —
798h LCDSEO
799h LCDSE1
79Ah LCDSE2
79Bh —
79Ch —
79Dh —
79Eh —
79Fh -
7A0h LCDDATAQO
7A1h LCDDATA1
7A2h LCDDATA2
7A3h LCDDATA3
7A4h LCDDATA4
7A5h LCDDATAS
7A6h LCDDATA6
7A7h LCDDATA7
7A8h LCDDATA8
7A9h LCDDATA9
7AAh LCDDATA10
7ABh LCDDATA11
7ACh —
7ADh —
7AEh —
7AFh —
7B0h —
7B1h —
7B2h —
7B3h —
7B4h —
7B5h —
7B6h —
7B7h —
7B8h

RS
B4 0
7EFh
[23ba8 = R B8 o0, 300 0.

DS40001574C_CN 2 30 Wt
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% 3-9: PIC16(L)F1938/9 77t 23 &, 335 FREk D) B B AE A AR
BANK 31 LB U IR TR B 25 SRR
Bank 31 B FEhIX i
F8Ch
0 32
ARSI
Bk 0 1 33
2 34
FE3h
FE4h STATUS_SHAD 3 35
FE5h WREG_SHAD 4 36
FE6h BSR_SHAD
FE7h PCLATH_SHAD 5 37
FEsh FSROL_SHAD PIC16(L)F1938/9 6 38
FE9h FSROH_SHAD 7 39
FEAh FSR1L_SHAD
FEBN FSR1H_SHAD 8 40
FECh — 9-14 41
FEDh STKPTR
FEEh TOSL 15 42
FEFh TOSH 16-30 44
B = RSEIAEARIE 2500, 8 0. 31 45

© 2011-2013 Microchip Technology Inc. DS40001574C_CN 5 31 1t



PIC16(L)F1938/9

% 3-10: R AR F A AR IC
bk L Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 BOPSE;‘E{& g&ﬁuﬁ%
Bank 0
000 INDFO 1§ H] FSROH/FSROL [t Py 2548 Hdli Ae it a EAT SR F kb o0 CEYB S A£48) XXXX XXXX | XXXX XXXX
001h® | INDF1 {41 FSRAHFSRIL 1 P 20A U 17 Bt AT S Ak SHhb Bk E B s 12 ) XX XXXX | XXX XXXX
002h®@  |PCL R EEs (PC) [T 0000 0000|0000 0000
003h®  [STATUS — — = TO PD z DC o] ---1 1000|---q quuu
004h®  |FSROL IR R fE S b L O (L2384t 0000 0000 |uuuu uuuu
005h®  |FSROH IR E A S L O B384t 0000 0000|0000 0000
006h®  |FSRIL IR E A S 1 (T2 384h 0000 0000 |uuuu uuuu
007h®  |FSR1H IR A Sl 1 B est 0000 0000|0000 0000
008h®  [BSR — — | = ] BSR<4:0> ~—-0 0000 |---0 0000
009h®  |WREG T A7 0000 0000 |uuuu uuuu
00AR®: 2 |PCLATH — PR OIS 7 S e o -000 0000 |-000 0000
00Bh®@  |INTCON GIE PEIE | TMROIE | INTE IOCIE TMROIF INTF IOCIF {0000 0000|0000 0000
00Ch PORTA 5 PORTA #1225 1 & PORTA SR8t 4725 : 152 PORTA % f£8RIK & PORTA 5| XXXX XXXX | uuuu uuuu
00Dh PORTB T PORTB % /7% 5 I PORTB ¥ 4ifra%: i PORTB % 174413/ & PORTB 5| XXXX XXXX |uuuu uuuu
00Eh PORTC ‘5 PORTC 2717845 (112 PORTC ¥ 8ifias: i PORTC {2811 /& PORTC 5§ XXXX XXXX |uuuu uuuu
00Fh®  |PORTD ‘5 PORTD #7445 1 /& PORTD 817 4%: i PORTD %17 #iH2 PORTD 314 XXXX XXXX | UUUU_uuuu
010h PORTE = = = = RE3 RE20) RE1®) REO® | -——= xxxx|---- uuuu
011h PIR1 TMR1GIF ADIF RCIF TXIF SSPIF CCP1IF | TMR2IF | TMR1IF |0000 0000|0000 0000
012h PIR2 OSFIF C2IF C1IF EEIF BCLIF LCDIF = CCP2IF {0000 00-0{0000 00-0
013h PIR3 = CCP5IF CCP4IF CCP3IF TMR6IF = TMRA4IF = -000 0-0-|-000 0-0-
014h = R = =
015h TMRO Timer0 FiHe 27 17 4% XXXX XXXX |uuuu uuuu
016h TMR1L 16 7 TMR1 23 A2 2871 AR B 27 A 2% XXXX XXXX [uuuu uuuu
017h TMR1H 16 7 TMR1 23 {248 im0 71 AR R 27 A 2% XXXX XXXX [uuuu uuuu
018h T1CON TMR1CS<1:0> T1CKPS<1:0> T10SCEN | T1SYNC = TMR1ON {0000 00-0|uuuu uu-u
019h T1GCON TMR1GE | T1GPOL T1GTM TIGSPM | T1GGO/ | T1GVAL T1GSS<1:0> 0000 0x00 |uuuu uxuu
DONE
01Ah TMR2 Timer 2 L5175 0000 0000|0000 0000
01Bh PR2 Timer 2 Ji 1% fr 1111 1111|1111 1111
01Ch T2CON = T20UTPS<3:0> TMR20ON | T2CKPS<1:0> -000 0000 |-000 0000
01Dh = S — —
01Eh CPSCONO CPSON | CPSRM — — CPSRNG<1:0> | CPSOUT | TOXCS |00-- 0000|00-- 0000
01Fh CPSCON{1 — — — — CPSCH<3:0> -—-- 0000 |---- 0000
ziba X = KA, u=AE, q=BEMKMTE, -=RKEW, 8RO, r=1{iF
B HITAR S, 320 0

¥ 1 AEEEBD MRS, PCLATH & PC<14:8> I #r 27 1e 88, N A S WAL IR BIFEF TH s i w2 .

20 MATAI AR DX AT LA hE B S 25 A2 3

3. XLLFAEEL [ R7E PIC16(L)F1938 S4F LRSI, 4 0.

4; RYIM: k1.

DS40001574C_CN % 32 1t
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PIC16(L)F1938/9

% 3-10: EHRIOBEFASICR (8D
bt 2% Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Bgé’mgﬁ g{fﬂf&
Bank 1
080h | INDFO 4111 FSROH/FSROL [ P4 A SR A MBI AT F AR FHE I M T (GR35 XXX XHXXX | XXX XXX
081h® | INDF1 1] FSRTHIFSRAL [ P A SIRAE MBI AT AR FHE I M T IR 347 3 XXX XHXXX | XXX XXX
082h@  |pPCL R (PC) Ly 0000 0000|0000 0000
083h@  |STATUS = = = TO PD z DC c ---1 1000 |---q quuu
084 | FSROL I B A o R O MG 45 9 0000 0000 |uuuu_uuuu
085 |FSROH I B M T o I O T 4 9 0000 0000|0000 0000
086h  |FSRIL T B A o R 1A 4 9 0000 0000 |uuuu_uuuu
087h®  |FSR1H B M A o I 1 4 P 0000 0000|0000 0000
088h®  |BSR — — — ] BSR<4:0> ---0 0000 |---0 0000
089h®  |WREG TR 2R 0000 0000 |uuuu uuuu
08AR®: 2 |PCLATH — PR S n 7 A LR ph e -000 0000 |-000 0000
08Bh®  [INTCON GIE PEIE TMROIE | INTE IOCIE TMROIF INTF IOCIF  |0000 0000|0000 0000
08Ch TRISA PORTA i J [ 25 1252 1111 1111|1111 1111
08Dh TRISB PORTB %l /7 Il %7 -4 1111 11111111 1111
08Eh TRISC PORTGC i J7 [ 25 1752 1111 1111|1111 1111
08Fh®  |TRISD PORTD Hd 7 [ 25 4732 1111 11111111 1111
090h TRISE — = — — —6) TRISE2®) | TRISE1®) | TRISEO®) | -——- 1111|---- 1111
091h PIE1 TMR1GIE |  ADIE RCIE TXIE SSPIE CCP1IE | TMR2IE | TMR1IE [0000 0000|0000 0000
092h PIE2 OSFIE C2IE C1IE EEIE BCLIE LCDIE = CCP2IE |0000 00-0|0000 00-0
093h PIE3 = CCPSIE CCP4IE CCP3IE TMRGIE = TMR4IE —  |-000 0-0-|-000 0-0-
094h = FYHL — —
095h 8PTION_RE WPUEN | INTEDG | TMROCS | TMROSE PSA PS<2:0> 1111 1111|1111 1111
096h PCON STKOVF | STKUNF = = RMCLR RI POR BOR |00-- 11qq|qg-- gquu
097h WDTCON = = WDTPS<4:0> SWDTEN |--01 0110|--01 0110
098h OSCTUNE = = TUN<5:0> --00 0000 |--00 0000
099h OSCCON SPLLEN IRCF<3:0> = SCS<1:0> 0011 1-00|0011 1-00
09Ah OSCSTAT T10SCR PLLR 0STS HFIOFR HFIOFL | MFIOFR | LFIOFR | HFIOFS [00q0 0qO- |qqqq ggo-
09Bh ADRESL AD 4 R AER IR T XXXX XXXX |uuuu uuuu
09Ch ADRESH A/D 45 BRI XXXX XXXX |uuuu uuuu
09Dh ADCONO = CHS<4:0> GO/DONE | ADON [-000 0000 |-000 0000
09Eh ADCON1 ADFM ADCS<2:0> = ADNREF | ADPREF1 |ADPREF0|0000 -000|0000 -000
09Fh = Kz — —
B x= K4, u= A%, q= BEWALFTE, -=KEB, #2450, r={t8.
BIsg s Ie ARSI, B 0.

be 1: REEEEV PSR 71 . PCLATH & PC<14:8> R FF A7 8%, o 28 2 AL 2% BURL) ¥ B0as 1 s 740

20 AT XS T LA hE BIIX S 25 A2 45

3:  IXULAAENS / BIAE PIC16(L)F1938 S FoRSEHL, Bk 0.

4 RSEHL: M 1.
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PIC16(L)F1938/9

% 3-10: EHRIOBEFASICR (8D
bt 2% Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Bg}gmgﬁ g{fﬂf&
Bank 2
100h® | INDFO 4111 FSROH/FSROL [ P4 A SR A AT F AR FHE I ¥ T R34 3 XXX XHXXX | XXX XXX
101h®  |INDF1 1] FSRTHIFSRAL [ P A SR A MBI AT F ARSI M T R34 3 XXX XHXXX | XXX XXX
102h@  |PCL BT  (PC) [y 0000 0000|0000 0000
103h® | STATUS = = = TO PD z DC c ---1 1000 |---q quuu
104h®  |FSROL I B A o I O MG 45 9 0000 0000 |uuuu_uuuu
105h® | FSROH I B T o I O 8 4 9 0000 0000|0000 0000
106h®  |FSRIL I B A o R 1A 4 9 0000 0000 |uuuu_uuuu
107h®  |FSR1H B M A o I 1 4 P 0000 0000|0000 0000
108h®  |BSR — — — ] BSR<4:0> ---0 0000 |---0 0000
109h@  |WREG TR 2R 0000 0000 |uuuu uuuu
10Ah 2 | PCLATH — PR S n 7 A LR ph e -000 0000 |-000 0000
10Bh®@  |INTCON GIE PEIE TMROIE | INTE IOCIE TMROIF INTF IOCIF  |0000 0000|0000 0000
10Ch LATA PORTA H 8l 17 2% XXXX XXXX [uuuu uuuu
10Dh LATB PORTB #lE #ifE a4 XXXX XXXX |uuuu uuuu
10Eh LATC PORTC #udli 8l f£ 4% XXXX XXXX |uuuu uuuu
10Fh®  |LATD PORTD ¥l 9ifr 4 XXXX XXXX |uuuu uuuu
110h LATE — = — — = LATE2® | LATE1® | LATEO® |--—— -xxx|---- -uuu
111h CM1CONO C10N c1ouT C10E C1POL = C1SP C1HYS | C1SYNC |0000 -100|0000 -100
112h CM1CON1 C1INTP | C1INTN | CIPCH1 | C1PCHO = = CINCH<1:0> 0000 --00|0000 --00
113h CM2CONO C20N c20UT C20E C2POL = C2SP C2HYS | C2SYNC |0000 -100|0000 -100
114h CM2CON1 C2INTP | C2INTN | C2PCH1 | C2PCHO = = C2NCH<1:0> 0000 --00|0000 --00
115h CMOUT = = = = = = MC20UT | MC10UT |--—- — 00|--—- —— 00
116h BORCON SBOREN = = = = = = BORRDY [1--- —-- qlu--- -—- u
117h FVRCON FVREN | FVRRDY TSEN TSRNG | CDAFVR1 | CDAFVRO ADFVR<1:0> 0g00 0000 [0g00 0000
118h DACCONO DACEN | DACLPS | DACOE = DACPSS<1:0> = DACNSS |000- 00-0|000- 00-0
119h DACCON1 DACR<4:0> ---0 0000|---0 0000
11Ah SRCONO SRLEN | SRCLK2 | SRCLK1 | SRCLKO SRQEN | SRNQEN | SRPS SRPR {0000 0000|0000 0000
11Bh SRCON/1 SRSPE | SRSCKE | SRSC2E | SRSCIE SRRPE | SRRCKE | SRRC2E | SRRC1E [0000 0000|0000 0000
11Ch = S _ _
11Dh APFCON = CCP3SEL | T1GSEL | P2BSEL | SRNQSEL | C20UTSEL | SSSEL |CCP2SEL|-000 0000 |-000 0000
11Eh = S _ _
11Fh = YL — —
i x= KA, u= A%, o= WEMAMTGE, -= R%E0, W00, r=1{if.
BI L ICASEIL, B2 0.

* 1: AHEEEVIMFET s 5. PCLATH J& PC<14:8> [ /788, TP &5k SR P i s w5 .

2: MATATARE X AR T LA HE B S 25 4720

3: XL [ TE PIC16(L)F1938 #sff ks, 20 0.

4: RS BN 1.
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PIC16(L)F1938/9

% 3-10: EHRIOBEFASICR (8D
bt 2% Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Bg}gmgﬁ g{fﬂf&
Bank 3
180h® | INDFO 4111 FSROH/FSROL [ P4 A SR A MBI AT F AR FHE I M T (GR35 XXX XHXXX | XXX XXX
181h®@ | INDF1 1] FSRTHIFSRAL [ P A SIRAE MBI AT AR FHE I M T IR 347 3 XXX XHXXX | XXX XXX
182h@  |PCL R (PC) Ly 0000 0000|0000 0000
183h® | STATUS = = = TO PD z DC c ---1 1000 |---q quuu
184h®  |FSROL I B A o R O MG 45 9 0000 0000 |uuuu_uuuu
185h® | FSROH I B M T o I O T 4 9 0000 0000|0000 0000
186h®  |FSRIL T B A o R 1A 4 9 0000 0000 |uuuu_uuuu
187h®  |FSR1H B M A o I 1 4 P 0000 0000|0000 0000
188h®  |BSR — = — BSR<4:0> ---0 0000 |---0 0000
189h@  |WREG TR 2R 0000 0000 |uuuu uuuu
18AhL2) | PCLATH — PR S n 7 A LR ph e -000 0000 |-000 0000
18Bh@  |INTCON GIE PEIE TMROIE INTE IOCIE TMROIF INTF IOCIF  |0000 0000|0000 0000
18Ch ANSELA = = ANSAS5 ANSA4 ANSA3 ANSA2 | ANSA1 | ANSAO |--11 1111|--11 1111
18Dh ANSELB = = ANSB5 ANSB4 ANSB3 ANSB2 | ANSB1 | ANSBO |--11 1111|--11 1111
18Eh = FYHL — —
18Fh® | ANSELD ANSD7 ANSD6 ANSD5 ANSD4 ANSD3 ANSD2 | ANSD1 | ANSDO [1111 1111{1111 1111
190h®) | ANSELE — = — — = ANSE2 | ANSE1 | ANSEQ |---- -111|---- -111
191h EEADRL EEPROM / F& 517 % S 1l 25 47 B AL 7 44 0000 0000|0000 0000
192h EEADRH —® | EEPROM / BEJ¥A7 ft Bk 25 17 S i 520 1000 0000 | 1000 0000
193h EEDATL EEPROM / P25 17 it 4 AU A9 A S 1 XXXX_XXXX |uuuu_ uuuu
194h EEDATH — — EEPROM / F /17 1k 85 5 0 2 e e i 7 —=XX_XXXX | --uu uuuu
195h EECON1 EEPGD CFGS LWLO FREE WRERR WREN WR RD |0000 x000|0000 OO0
196h EECON2 EEPROM #3452 4752 2 0000 0000|0000 0000
197h = FYHL — —
198h = FYHL — —
199h RCREG USART $2I5C800 25 1292 0000 0000|0000 0000
19Ah TXREG USART 3% 5t 28 17 2% 0000 0000|0000 0000
19Bh SPBRGL BRG<7:0> 0000 0000|0000 0000
19Ch SPBRGH BRG<15:8> 0000 0000|0000 0000
19Dh RCSTA SPEN RX9 SREN CREN ADDEN FERR OERR RX9D |0000 000x|0000 000X
19Eh TXSTA CSRC TX9 TXEN SYNC SENDB BRGH TRMT TX9D |0000 0010|0000 0010
19Fh BAUDCON | ABDOVF | RCIDL — SCKP BRG16 = WUE | ABDEN [01-0 0-00{01-0 0-00
Bl x=RA, u=AE, q=BEMEMEIMNE, -= KL, 240, r=_0,RH.
BI L ICASEIL, 5224 0.

* 1: AREEEVI M s, PCLATH J& PC<14:8> [ /788, TP &l ik SR P i s w5 .

2: MATATARf X R AT LA hE B S 25 470

3: XL AL [ TE PIC16(L)F1938 #sfF Lk seEl, 20 0.

4: RS BN 1.
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PIC16(L)F1938/9

% 3-10: THRINGEFFRICE (8
bt 2% Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Bgé’mgﬁ g{fﬂf&
Bank 4
200h® | INDFO 4111 FSROH/FSROL [ P4 A SR A AT F AR FHE I ¥ T R34 3 XXX XHXXX | XXX XXX
201h® | INDF1 {47 FSRH/FSRIL [ 780 S £ S 047 bR FHLIL G GRS XXXX XXXX | XXXX XXXX
202h@  |pCL PR (PC) [y 0000 0000|0000 0000
203n@  [STATUS — I =1 = TO PD z DC C  |---1 1000]---q quuu
204h® | FSROL N3 H A7 i ek O (8 6t 0000 0000 | uuuu uuuy
205h?  |FSROH N KA i B O P 6t 0000 0000|0000 0000
206h  |FSRIL I H A7 i B 1 0000 0000 | uuuu uuuy
207h®  |FSR1H e H A7 i B 1 R 0000 0000|0000 0000
208n@  [BSR — I = T =] BSR<4:0> ---0 0000|---0 0000
209h®@  |WREG TR 2R 0000 0000 |uuuu uuuu
20AR® 2 |PCLATH — PR S n 7 A LR ph e -000 0000 |-000 0000
20Bh®  [INTCON GIE PEE | TMROE | INTE | 1ocie | TMRoIF | INTF | 10CIF [0000 0000|0000 0000
20Ch — Pon ] = =
200h  |wPuB wpus? | wepuss | wpuss | wpue4 | weu3 | wpuB2 | wPuB1 | wPuBO [1111 11111111 1111
20Eh — szl = =
20Fh — szl = =
210h WPUE - | - | = ] = Jwewes | — | — | — |- 1|1
211h SSPBUF [R5 S AT L R R P 38 | 3% 2 A XXXX XXXX|uuuu uuuu
212h SSPADD ADD<7:0> 0000 0000|0000 0000
213h SSPMSK MSK<7:0> 1111 11111111 1111
214h SSPSTAT SMP CKE DA P s RIW UA BF  |0000 0000|0000 0000
215h SSPCON1 wcoL | ssPov | SSPEN CKP SSPM<3:0> 0000 0000|0000 0000
216h SSPCON2 GCEN | ACKSTAT | ACKDT | ACKEN RCEN PEN RSEN SEN |0000 0000|0000 0000
217h SSPCON3 | ACKTIM | PCIE SCIE BOEN SDAHT | SBCDE | AHEN | DHEN |0000 0000|0000 0000
218h — RSzl = =
219h — RSzl = =
21Ah —_ ST _ _
21Bh —_ ST _ _
21Ch — RSzl = =
21Dh —_ ST _ _
21Eh —_ ST _ _
21Fh —_ P _ _
23Fant x =R, u= AL, q=HEREEE, -= KLU, BHO, r=1{LH.
BI5E R ITARSEIL, B 0.

i 1 REEEED MFEF RS I 71 . PCLATH J& PC<14:8> MR FF 2 178%, JL N A4 WAL 25 BRI T T Has 1 e 740

2: MTATAE it X AR T DL Ik B S 25 A7 4 o

3 XU AERL ) fIAE PICIS(L)F1938 Sk FASeBL, 2k 0.

4 RSEHL: M 1.
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PIC16(L)F1938/9

% 3-10: EHRIOBEFASICR (8D
bt 2% Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Bg}gmgﬁ g{fﬂf&
Bank 5
280n®@ | INDFO 4111 FSROH/FSROL [ P4 A SR A MBI AT F AR FHE I M T (GR35 XXX XHXXX | XXX XXX
281h®@ | INDF1 1] FSRTHIFSRAL [ P A SIRAE MBI AT AR FHE I M T IR 347 3 XXX XHXXX | XXX XXX
282h@  |pCL R (PC) Ly 0000 0000|0000 0000
283h@  |STATUS = = = TO PD z DC c ---1 1000 |---q quuu
2840 |FSROL I B A o R O MG 45 9 0000 0000 |uuuu_uuuu
285h  |FSROH I B M T o I O T 4 9 0000 0000|0000 0000
286 |FSRIL T B A o R 1A 4 9 0000 0000 |uuuu_uuuu
287h@  |FSR1H B M A o I 1 4 P 0000 0000|0000 0000
288h®  |BSR — — — ] BSR<4:0> ---0 0000 |---0 0000
289h@  |WREG TR 2R 0000 0000 |uuuu uuuu
28AR1: 2 |PCLATH — PR S n 7 A LR ph e -000 0000 |-000 0000
28Bh®  [INTCON GIE PEIE TMROIE | INTE IOCIE TMROIF INTF IOCIF  |0000 0000|0000 0000
28Ch = FYHL — —
28Dh = FYHL — —
28Eh = FYHL — —
28Fh = FYHL — —
290h = FYHL — —
291h CCPR1L 4L / LbA: IPWM 25 {745 1 (LSB) XXXX XXXX |uuuu uuuu
292h CCPR1H 4L/ LbE IPWM {745 1 (MSB) XXXX XXXX |uuuu uuuu
293h CCP1CON P1M<1:0> DC1B<1:0> CCP1M<3:0> 0000 0000|0000 0000
294h PWM1CON | P1RSEN P1DC<6:0> 0000 0000|0000 0000
295h CCP1AS CCP1ASE | CCP1AS2 | CCP1AS1 | CCP1ASO PSS1AC<1:0> PSS1BD<1:0>  |0000 0000|0000 0000
296h PSTR1CON = = = STR1SYNC| STR1D STRIC | STR1B | STR1A |---0 0001|---0 0001
297h = FYHL — —
298h CCPR2L i/t IPWM Register 2 (LSB) XXXX XXXX |uuuu uuuu
29%h CCPR2H i / tb: IPWM Register 2 (MSB) XXXX XXXX |uuuu uuuu
29Ah CCP2CON P2M<1:0> DC2B<1:0> CCP2M<3:0> 0000 0000|0000 0000
29Bh PWM2CON | P2RSEN P2DC<6:0> 0000 0000|0000 0000
29Ch CCP2AS CCP2ASE | CCP2AS2 | CCP2AS1 | CCP2ASO PSS2AC<1:0> PSS2BD<1:0>  |0000 0000|0000 0000
29Dh PSTR2CON = = = STR2SYNC | STR2D STR2C | STR2B | STR2A |---0 0001|---0 0001
29Eh CCPTMRSO | CATSEL1 | CATSELO | C3TSEL1 | C3TSELO | C2TSEL1 | C2TSELO | C1TSEL1 | C1TSELO |0000 0000|0000 0000
29Fh CCPTMRS1 = = = = = = C5TSEL<1:0>  [--—— — 00|--—- — 00
Bl x=RA, u=AE, q=BEMEMEIMNE, -= KL, 240, r=_0,RH.
BI L ICASEIL, 5224 0.

* 1: AREEEVI M s, PCLATH J& PC<14:8> [ /788, TP &l ik SR P i s w5 .

2: MATATARf X R AT LA hE B S 25 470

3: XL AL [ TE PIC16(L)F1938 #sfF Lk seEl, 20 0.

4: RS BN 1.
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PIC16(L)F1938/9

% 3-10: EHRIOBEFASICR (8D
bt 2% Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Bg}gmgﬁ g{fﬂf&
Bank 6
300n® | INDFO 4111 FSROH/FSROL [ P4 A SR A AT F AR FHE I ¥ T R34 3 XXXX XXXX | XXXX XXXX
301h® | INDF1 1] FSRTHIFSRAL [ P A SR A MBI AT F ARSI M T R34 3 XXXX XXXX | XXXX XXXX
302h@  |PCL BT  (PC) [y 0000 0000|0000 0000
303n@  [STATUS — I =1 = TO PD z DC C  |---1 1000]---q quuu
304h®  |FSROL N3 H A7 i ek O (8 6t 0000 0000 |uuuu_uuuu
305h?  |FSROH N KA i B O P 6t 0000 0000|0000 0000
306h  |FSRIL I H A7 i B 1 0000 0000 |uuuu_uuuu
307h@  |FSR1H e H A7 i B 1 R 0000 0000|0000 0000
308n@  [BSR — I = T =] BSR<4:0> ---0 0000 ---0 0000
309h®@  |WREG TR 2R 0000 0000 |uuuu uuuu
30Ah®: 2 |PCLATH — PR S n 7 A LR ph e -000 0000 |-000 0000
30Bh@  |[INTCON GIE PEE | TMROE | INTE IOCIE TMROIF INTF IOCIF  |0000 0000|0000 0000
30Ch = RSz = =
30Dh = RSz = =
30Eh = RSz = =
30Fh = RSz = =
310h = RSz = =
311h CCPR3L 4L / LbA: IPWM 27 {74% 3 (LSB) XXXX XXXX |uuuu uuuu
312h CCPR3H 4L / LbE IPWM 25745 3 (MSB) XXXX XXXX |uuuu uuuu
313h CCP3CON P3M<1:0> DC3B<1:0> CCP3M<1:0> 0000 0000|0000 0000
314h PWM3CON | P3RSEN P3DC<6:0> 0000 0000|0000 0000
315h CCP3AS CCP3ASE | CCP3AS2 | CCP3AS1 | CCP3AS0 PSS3AC<1:0> PSS3BD<1:0>  [0000 0000|0000 0000
316h PSTR3CON = = = STR3SYNC | STR3D STR3C | STR3B | STR3A |---0 0001|---0 0001
317h = RSz = =
318h CCPRA4L 4L / LbA: [PWM 27 {74% 4 (LSB) XXXX XXXX |uuuu uuuu
319h CCPR4H 4L / LbE: [PWM {745 4 (MSB) XXXX XXXX |uuuu uuuu
31Ah CCP4CON — =1 DC4B<1:0> CCP4M<3:0> --00 0000 |--00 0000
31Bh = RSz = =
31Ch CCPR5L 4L / LbA: IPWM 25 {745 5 (LSB) XXXX XXXX |uuuu uuuu
31Dh CCPR5H 4L / L IPWM {745 5 (MSB) XXXX XXXX |uuuu uuuu
31Eh CCP5CON = | = DC5B<1:0> CCP5M<3:0> --00 0000 | --00 0000
31Fh = P _ —
P x=RA, u=AE, q=BEMEMEIMNE, -= KW, 22h0, r=_0,RH.
BI L ICASEIL, B2 0.

* 1: AHEEEVIMFET s 5. PCLATH J& PC<14:8> [ /788, TP &5k SR P i s w5 .

2: MATATARE X AR T LA HE B S 25 4720

3: XL [ TE PIC16(L)F1938 #sff ks, 20 0.

4: RSP R 1.
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PIC16(L)F1938/9

% 3-10: EHRIOBEFASICR (8D
bt 2% Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Bg}gmgﬁ g{fﬂf&
Bank 7
380n®  |INDFO 4111 FSROH/FSROL [ P4 A SR A MBI AT F AR FHE I M T (GR35 XXX XHXXX | XXX XXX
381h®  |INDF1 1] FSRTHIFSRAL [ P A SIRAE MBI AT AR FHE I M T IR 347 3 XXX XHXXX | XXX XXX
382h@  |PCL R (PC) Ly 0000 0000|0000 0000
383h@  |STATUS = | = = TO PD z DC c ---1 1000 |---q quuu
3840 | FSROL I B A o R O MG 45 9 0000 0000 |uuuu_uuuu
385h  |FSROH I B M T o I O T 4 9 0000 0000|0000 0000
386 |FSRIL T B A o R 1A 4 9 0000 0000 |uuuu_uuuu
387h@  |FSR1H B M A o I 1 4 P 0000 0000|0000 0000
388n@  |BSR — I = T =] BSR<4:0> ---0 0000/ ---0 0000
389h@  |WREG TR 2R 0000 0000 |uuuu uuuu
38Ah1: 2 |PCLATH — PR S n 7 A LR ph e -000 0000 |-000 0000
38Bh@  [INTCON GIE PEIE | TMROIE | INTE IOCIE TMROIF INTF IOCIF  |0000 0000|0000 0000
38Ch = FYHL — —
38Dh = FYHL — —
38Eh = FYHL — —
38Fh = FYHL — —
390h = FYHL — —
391h = FYHL — —
392h = FYHL — —
393h = FYHL — —
394h I0CBP IOCBP7 | 10CBP6 IOCBP5 IOCBP4 IOCBP3 | IOCBP2 | IOCBP1 | IOCBPO |0000 0000|0000 0000
395h IOCBN IOCBN7 | I0CBN6 IOCBN5 IOCBN4 IOCBN3 | IOCBN2 | IOCBN1 | IOCBNO |0000 0000|0000 0000
396h IOCBF IOCBF7 | IOCBF6 IOCBF5 IOCBF4 IOCBF3 | IOCBF2 | IOCBF1 | IOCBFO |0000 0000|0000 0000
397h = FYHL — —
398h = FYHL — —
39%h = FYHL — —
39Ah = FYHL — —
39Bh = FYHL — —
39Ch = FYHL — —
39Dh = FYHL — —
39Eh = L — —
39Fh = YL — —
Bl x=RA, u=AE, q=BEMEMEIMNE, -= KL, 240, r=_0,RH.
BI L ICASEIL, 5224 0.

* 1: AREEEVI M s, PCLATH J& PC<14:8> [ /788, TP &l ik SR P i s w5 .

2: MATATARf X R AT LA hE B S 25 470

3: XL AL [ TE PIC16(L)F1938 #sfF Lk seEl, 20 0.

4: RS BN 1.
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PIC16(L)F1938/9

% 3-10: EHRIOBEFASICR (8D
bt 2% Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Bg}gmgﬁ g{fﬂf&
Bank 8
400h® | INDFO 4111 FSROH/FSROL [ P4 A SR A AT F AR FHE I ¥ T R34 3 XXX XHXXX | XXX XXX
401h@® | INDF1 1] FSRTHIFSRAL [ P A SR A MBI AT F ARSI M T R34 3 XXX XHXXX | XXX XXX
402h®@  |pPCL BT  (PC) [y 0000 0000|0000 0000
403n@  |STATUS — I =1 = TO PD z DC C  |---1 1000]---q quuu
404h@  |FSROL N3 H A7 i ek O (8 6t 0000 0000 |uuuu_uuuu
405h@  |FSROH N KA i B O P 6t 0000 0000|0000 0000
406h®  |FSRIL I H A7 i B 1 0000 0000 |uuuu_uuuu
407h@  |FSR1H e H A7 i B 1 R 0000 0000|0000 0000
408h@  |BSR — I = T =] BSR<4:0> ---0 0000 ---0 0000
409h®@  |WREG TR 2R 0000 0000 |uuuu uuuu
40AhL 2 | PCLATH — PR S n 7 A LR ph e -000 0000 |-000 0000
40Bh®  |INTCON GIE PEIE | TMROIE | INTE IOCIE TMROIF INTF IOCIF  |0000 0000|0000 0000
40Ch = FYHL — —
40Dh = FYHL — —
40Eh = SRR _ —
40Fh = SRR _ _
410h = SRR _ _
411h = FYHL — —
412h = SRR _ _
413h = SRR _ _
414h = FYHL — —
415h TMR4 Timer 4 Bib %5 1783 0000 0000|0000 0000
416h PR4 Timer 4 J & A4 1111 11111111 1111
417n T4CON = | T40UTPS<3:0> TMR4ON T4CKPS<1:0> -000 0000 |-000 0000
418h = FYHL — —
419h = FYHL — —
41Ah = FYHL — —
41Bh = FYHL — —
41Ch TMR6 Timer 6 i 525 1743 0000 0000|0000 0000
41Dh PR6 Timer 6 & 31 & A7 4% 1111 11111111 1111
41Eh T6CON = T60UTPS<3:0> TMR6ON T6CKPS<1:0> -000 0000 |-000 0000
41Fh = YL — —
i x= KA, u= A%, o= WEMAMTGE, -= R%E0, W00, r=1{if.
BI L ICASEIL, B2 0.

* 1: AHEEEVIMFET s 5. PCLATH J& PC<14:8> [ /788, TP &5k SR P i s w5 .

2: MATATARE X AR T LA HE B S 25 4720

3: XL [ TE PIC16(L)F1938 #sff ks, 20 0.

4: RS BN 1.

DS40001574C_CN 2 40 1t
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PIC16(L)F1938/9

% 3-10: EHRIOBEFASICR (8D
; ; : : - ; ; ; PORFN | FrAHAM
R Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Huhik B BOR I HIfE | B AR I

Bank 9-14
XOOh{Z) INDFO i1} FSROH/FSROL (14 75 % St A7 2l HEAT SR Fhb b0 CIEMFR 7788 XXXX XXXX | XXXX XXXX
x80h
x00h{2) INDF1 11/ FSRIH/FSRIL {1 4 206 HUI 774 33300 AT F R FHEIRTG CIEFH A2 XXXX . XXXX | XXXX XXXX
x81h
x02h{2) PCL BRI (PC) [T 0000 0000|0000 0000
x82h
x03h/ STATUS = = = TO PD z DC c -—-1 1000|---q quuu
x83h®@
xodhy - |FSROL I B4 7 i bk O A6 T2 9t 0000 0000 |uuuu uuuu
x84h
xOSh{z) FSROH MR A RS M b O B ARk 0000 0000|0000 0000
x85h
x06h{2) FSR1L MBI A ik s k1R FR A 0000 0000 |uuuu uuuu
x86h
xO?h{z) FSR1H MR A S b 1 TR 0000 0000|0000 0000
x87h
x08h/ BSR — — — BSR<4:0> ---0 0000 |---0 0000
x88h@
x09h/ WREG TAEZ i 0000 0000 [uuuu uuuu
x89h®@
X0Ah/ PCLATH = PR TS 7 (S g ph e -000 0000 |-000 0000
x8Ah(1).(2)
xOBh{z) INTCON GIE PEIE TMROIE INTE IOCIE TMROIF INTF IOCIF {0000 0000|0000 0000
x8Bh
x0Ch/ — szl — —
x8Ch
x1Fh/
X9Fh
23Fant x =R, u= A, q=HEREMEE, -= KLU, 5HO0, r=1{LH.

%

sebe

BIsE R ITARSEEL, 200 0,

e EHEVT ML S s 71 . PCLATH J& PC<14:8> [MIRFFGF 74, N A AL BIRE 3 vH B it 747
MATAT A7 fif DR T DLk FIX S 5 4 s

IXEERFAE L% [ A7 AE PIC16(L)F1938 Zuf ARSI, 224 0.

ARSI BN 1.

© 2011-2013 Microchip Technology Inc.
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% 3-10: EHRIOBEFASICR (8D
bt 2% Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Bgé’mgﬁ g{fﬂf&
Bank 15
780h | INDFO 4111 FSROH/FSROL [ P4 A SR A AT F AR FHE I ¥ T R34 3 XXX XHXXX | XXX XXX
781h@ | INDF1 1] FSRTHIFSRAL [ P A SR A MBI AT F ARSI M T R34 3 XXX XHXXX | XXX XXX
782h@  |PCL BT  (PC) [y 0000 0000|0000 0000
783h@  |STATUS = = = TO PD z DC c ---1 1000 |---q quuu
7840 | FSROL I B A o I O MG 45 9 0000 0000 |uuuu_uuuu
785h  |FSROH I B T o I O 8 4 9 0000 0000|0000 0000
786h  |FSRIL I B A o R 1A 4 9 0000 0000 |uuuu_uuuu
787h@  |FSR1H B M A o I 1 4 P 0000 0000|0000 0000
788h  |BSR — — — ] BSR<4:0> ---0 0000 |---0 0000
789h®  |WREG TR 2R 0000 0000 |uuuu uuuu
78ARL: 2 |PCLATH — PR S n 7 A LR ph e -000 0000 |-000 0000
78Bh@  |[INTCON GIE PEIE TMROIE | INTE IOCIE TMROIF INTF IOCIF  |0000 0000|0000 0000
78Ch = FYHL — —
78Dh = FYHL — —
78Eh = FYHL — —
78Fh = FYHL — —
790h = FYHL — —
791h LCDCON LCDEN SLPEN WERR = CS<1:.0> | LMUX<1:0> 000- 0011 |000- 0011
792h LCDPS WFT BIASMD LCDA WA LP<3:0> 0000 0000|0000 0000
793h LCDREF LCDIRE | LCDIRS LCDIRI = VLCD3PE | VLCD2PE |VLCD1PE —  |oo0- 000-|000- 000-
794h LCDCST = = = = — LCDCST<2:0> ———— -000|---- -000
795h LCDRL LRLAP<1:0> LRLBP<1:0> = LRLAT<2:0> 0000 -000 |0000 -000
796h = FYHL — —
797h = FYHL — —
798h LCDSEO SE<7:0> 0000 0000 |uuuu uuuu
799 LCDSE1 SE<15:8> 0000 0000 |uuuu uuuu
79Ah LCDSE2® SE<23:16> 0000 0000 |uuuu uuuu
79Bh = FYHL — —
79Ch = FYHL — —
79Dh = FYHL — —
79Eh = L — —
79Fh = YL — —
7A0h LCDDATAO SEG7 SEG6 SEG5 SEG4 SEG3 SEG2 SEG1 SEGO [xxxx Xxxx |uuuu uuuu
COMO COMO COMO COMO COMO COMO COMO | COMO
7A1h LCDDATA1 SEG15 SEG14 SEG13 SEG12 SEG11 SEG10 SEG9 SEG8 [xxxx xxxx |uuuu uuuu
COMO COMO COMO COMO COMO COMO COMO | COMO
7A2h LCDDATA2®) | SEG23 SEG22 SEG21 SEG20 SEG19 SEG18 | SEG17 | SEG16 |xxxx XxXxX|uuuu uuuu
COMO COMO COMO COMO COMO COMO COMO | COMO
7A3h LCDDATA3 SEG7 SEG6 SEG5 SEG4 SEG3 SEG2 SEG1 SEGO [xxxx Xxxx |uuuu uuuu
com1 com1 COM1 COM1 COM1 com1 COM1 com1
7A4h LCDDATA4 SEG15 SEG14 SEG13 SEG12 SEG11 SEG10 SEG9 SEG8 [xxxx xxxx |uuuu uuuu
com1 com1 COM1 COM1 COM1 com1 COM1 com1
7A5h LCDDATA5® | SEG23 SEG22 SEG21 SEG20 SEG19 SEG18 | SEG17 | SEG16 |xxxx XxXXx|uuuu uuuu
com1 com1 COM1 COM1 COM1 com1 COM1 com1
v x=RH, u=AE, q=BREMEAFINE, -=KEHW, 8240, r=_,RH.
B ICARSEIL, B2 0.
* 1: ABEEEVI M 5. PCLATH J& PC<14:8> [ /788, TP &5k SR P s w5 .
2: WATATLEGRIXHETT LA T4k B3 £ 2577 48 .
3: XL/ TE PIC16(L)F1938 #sff Lk seEl, 20 0.
4: RS BN 1.

DS40001574C_CN 2 42 1t
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PIC16(L)F1938/9

% 3-10: THRINGEFFRICE (8
; ; : : - ; ; ; PORFN | FrAHAM
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit1 Bit 0
Hihk b2 BOR B HI{H | 5 A7 i A
Bank 15 (%)
7A6h LCDDATA6 SEG7 SEG6 SEG5 SEG4 SEG3 SEG2 SEG1 SEGO [ XXXX XXXX|uuuu uuuu
COM2 COM2 COM2 COM2 COM2 COM2 COM2 COM2
7A7h LCDDATA7 SEG15 SEG14 SEG13 SEG12 SEGM SEG10 SEG9 SEG8 | XXXX XXXX|uuuu uuuu
COoM2 COM2 CcOoM2 COoM2 COM2 COM2 COM2 COM2
7A8h LCDDATA8®) SEG23 SEG22 SEG21 SEG20 SEG19 SEG18 SEG17 SEG16 | XXXX XXXX|uuuu uuuu
COM2 COM2 COM2 COM2 COM2 COM2 COM2 COM2
7A%h LCDDATA9 SEG7 SEG6 SEG5 SEG4 SEG3 SEG2 SEG1 SEGO [XXXX XXXX|uuuu uuuu
COM3 COM3 COM3 COM3 COM3 COM3 COM3 COM3
7AAQ LCDDATA10 SEG15 SEG14 SEG13 SEG12 SEGM SEG10 SEG9 SEG8 | XXXX XXXX|uuuu uuuu
COM3 COM3 COoM3 COM3 COM3 COM3 COM3 COM3
7ABh LCDDATA11®) | SEG23 SEG22 SEG21 SEG20 SEG19 SEG18 SEG17 SEG16 | XXXX XXXX|uuuu uuuu
COM3 COM3 COM3 COM3 COM3 COM3 COM3 COM3
7ACh — F I — —
7EFh
[23Fe 8 x=RH, u=A%, q=HERFEGE, -=REI, Eh0, r=>_{H".
BIsg e RS, 2 0.
W 1 REEEED MFEF S 74 . PCLATH J& PC<14:8> MR FF 2 178%, LN A4 WAL 25 BIFR T T B 1 e 740
20 AT ARG DX AT LA hE BX S 25 A2 35
3: XL A% [ A7 AE PIC16(L)F1938 %t ARSI, 4 0.
4: R BN 1.

© 2011-2013 Microchip Technology Inc.
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# 3-10: WRINBE T Al (8

; ; - - ; ; ; ; PORFN | FrAHAM
R Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Huhik B BOR I HI{E | BRI

Banks 16-30
XOOh{Z) INDFO 1] FSROH/FSROL (14 75 % Sdfs A7 it 2l EAT SHb R S hb b0 CIEMFR 7788 XXXX XXXX | XXXX XXXX
x80h
XOOh{Z) INDF1 1/ FSRIH/FSRIL {1 4 206 U 774 33300 AT F R FHEIRIG I H 28 XXXX XXXX | XXX XXXX
x81h
x02h{2) PCL BRI (PC) Ry 0000 0000|0000 0000
x82h
x03h/ STATUS = = = TO PD z DC c -—-1 1000|---q quuu
x83h(@
xodhy - |FSROL VB A7 b A M O (15965 0000 0000 |uuuu uuuu
x84h
xOSh{z) FSROH BRI S H] O ekt 0000 0000|0000 0000
x85h
x06h{2) FSR1L MBI A i s il 1R F R 0000 0000 |uuuu uuuu
x86h
xO?h{z) FSR1H MR A S b 1 B TR 0000 0000|0000 0000
x87h
x08h/ BSR — — — BSR<4:0> ---0 0000 |---0 0000
x88h(?)
x09h/ WREG TAEZ i 0000 0000 [uuuu uuuu
x89h(@
X0Ah/ PCLATH = PR O TS 7 (S S ph e -000 0000 |-000 0000
x8Ah(1).(2)
xOBh{z) INTCON GIE PEIE TMROIE INTE IOCIE TMROIF INTF IOCIF {0000 0000|0000 0000
x8Bh
x0Ch/ — szl — —
x8Ch
x1Fh/
X9Fh
23Fant X =R, u=AA, q=EREKFIE, -= KT, Bh0, r={R#.

BIsg s Ie ARSI, B 0.

ba 3 A E BT R 71 . PCLATH J& PC<14:8> H{RiF (i as, N AL pLik IR 30 M s 720 .

MATAT A7 fif DA T DLk FIX S 5 4 s
IXUERFAE L% [ A7 AE PIC16(L)F1938 Zuf ARSI, 224 0.
ARSI BN 1.

sene
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% 3-10: EHRIOBEFASICR (8D
bt 2% Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ng;gﬁ ggﬁ%%
Bank 31

F8oh®  |INDFO 4111 FSROH/FSROL [ P4 A SR A MBI AT F AR FHE I M T (GR35 XXX XHXXX | XXX XXX

F81h®  |INDF1 1] FSRTHIFSRAL [ P A SIRAE MBI AT AR FHE I M T IR 347 3 XXX XHXXX | XXX XXX

F82n@  |PCL PR (PC) ey 0000 0000|0000 0000

F83n@  |STATUS = = = TO PD z DC c ---1 1000 |---q quuu

F84h®  |FSROL N e K A7 i ek O 87 6t 0000 0000 |uuuu_uuuu

F85h(® | FSROH I M A7 i Bk O P 6t 0000 0000|0000 0000

F86h®  |FSRIL e KA i B 1 (5 0000 0000 |uuuu_uuuu

F87h®  |FSR1H e H A i B 1 R 0000 0000|0000 0000

F8sh®  |BSR — — — ] BSR<4:0> ---0 0000 |---0 0000

F89h® |WREG TR 2R 0000 0000 |uuuu uuuu

F8ARD-@) | PCLATH — PR S n 7 A LR ph e -000 0000 |-000 0000

F8Bh®  |INTCON GIE PEIE TMROIE | INTE IOCIE TMROIF INTF IOCIF {0000 0000|0000 0000

F8Ch = YL — —

FE3h

FE4h STATUS_ Z SHAD [DC_SHAD| C_SHAD |---- -xxx|---- -uuu
SHAD

FE5h WREG_ | T/EHMERIER IEICD) T %i1res XXXX XXXX |uuuu uuuu
SHAD

FE6h BSR_ TEECIESR AP AT (IR ICD) B T2 s -==X 3000 | ==-U uuuu
SHAD

FE7h PCLATH_ TEFFI SR S T S IR (IF ICD) B T 1e s =XXX XXXX | UUUU uuuu
SHAD

FE8h FSROL_ | ¥l fr g as bk O (IR HREN IEH (JEICD) 3¢ T3 Arah XXXX XXXX |uuuu uuuu
SHAD

FESh FSROH_ | [l 3dls 770 g dhhil O w2 484N IER  (AF ICD) ¥ T- %47 4% XXXX XXXX | uuuu uuuu
SHAD

FEAh FSRIL_ |77 ik ashhik 1 75994 EH (JEICD) ST 751ias XXXX XXXX [uuuu uuuu
SHAD

FEBh FSRTH_ | Bl /7 ik st 1 B WHRE % (IR ICD) T2 17 s 000¢ OO [uuuu uuuu
SHAD

FECh = szl _ _

FEDh STKPTR — | — — AR ---11111)---1 1111

FEEh TOSL HETHAG 217 XXXX XXXX [uuuu uuuu

FEFh TOSH = |iﬁ$£%"?'ﬁﬁ —XXX XXXX|-uuu uuuu

ziba X =K, u=AE, q=BERAMERTE, -=RK%EW, HH0, r={LH&.

MIHITARSEI, 24 0.

AN BV 1R R O e T
MATAT 7 fif DA T L HE FIX S 5 Ar s
IXEERFAE L% [ A1 AE PIC16(L)F1938 Zuf ARSI, 224 0.
ARSI BN 1.

%

sene

PCLATH /& PC<14:8> MR FFa7 f7 4y, oA BAPALIL BRI LB 10 w771

© 2011-2013 Microchip Technology Inc.
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3.4 PCL 1 PCLATH

T3¢ (Program Counter, PC) 4 15 fii%5. ‘&K
RFAR AW S M PCL %ifr8s. ST (PC<14:8>)
kB PCLATH, AW H#EEES . (EMEAHKES PC.
Kl 3-3 45t T %63k PC 1) 5 Bl 1

& 3-3: EAFIEE THE PC
14 PCH PCL 0 wpicin
PCLIT T TTTTTTTTTTT T atwosem
‘ : Y SOE RS
6 7 0 8
PCLATH ALU 8545 R
14 PCH PCL 0
PCLTITTTITITITTITTTTT] eoto, car
——— — <X - )
y
64% 0 1#
PCLATHEI [ | AR <10:0>
14 PCH PCL 0
PCLITITITITTITITTIT] oaw
6 7 0 8$
PCLATH w
14 PCH PCL 0
PCLITTITTITTTITTIT] BRW

-

15
PC

+

W

14 PCH PCL 0
PCLLITIITITITITIT] B

T

15
PC + #1Eh <8:0>

3.4.1 & PCL

PATATATH PCLZF AT 254 0 H bR S5 A7 28 R 2 I RN 2
SHFE RS PC<14:8> {7 (PCH) ¥4y PCLATH
AT AN A o IXAEFRE AT BAR B AN P 25wl il D
Fras B S N PCLATH Z 743 0 7 ALkt AT s i, 78
‘ST PCL A7 8 (P& 8 )5, TR EEsIMBTH 15 40
HIMER Sk PCLATH B A7 2% B LA L6 5 N )
PCL #7481

34.2 P4 GOTO

T GOTOHE 4 AL [f) P ¥ T AR I i A3 R SCHRL Y
(ADDWF PCL) o ffifiJit5F GOTO JjidihdrRiskikdt:
s NSRRI T 2 S 30 PCL K {E R A7 A S
(REMEREIX N 256 D731 o 1S N2 IL ANS56
“Implementing a Table Read” (DS00556) .

343 TH R HOR

THE R AT CALL RVFFLFLEd sk R IF IR HAh ik
PATIREHL S &R . MEHT RS CALL $ATHRB:
BRVERS, Nz R b R A4S S B PCL M A7k
DR CEHAMEAEX R 256 71 .

WA CALL 54, MIMEH CALL 84 MEREHCkS:
#, PCH<2:0> il PCL Zif7#%. i/l PCLATH<6:3> k&
3% PCH<6:3>,

CALLWHE 41 13 K PCLATH 25 47 24 FIW 25 47 28 & 91 LATE
% H bRk Ag B TS0 T . TS CALLW R 3B ik B i
HodkE N W 27228 AT CALLW 543k 52, 4 W 27
A M{EEEN PCL %5474%, K PCLATH {2\ PCH
AT

3.4.4 25

BhiE a4 PC SIS/, i fe i 5 5 A AR AR
TS . A 2 MRk BRW A BRA. {EIXM
SO, PC#R& I 1 IRF —4484 . AT —Bk
AR H8 T LA PCL f74iiL 7

WA BRW, W T 75 E 7405 shhk 254k W Z 1748,

SRIGHAT BRW. 3 PC &35 Nl PC + 1+ W,

WA BRA, A PC #2ZEN PC+1+ (BRA YR
AEAERIE 5D -

DS40001574C_CN 2 46 1t
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3.5  HERR

JT A RS BT —AN 16 20K x 15 {0 58 T AEHERE (L
BI3-1) o HERRZS [A)AN 8 TR e A7-fifs 25 0] sl a7 i 25 1)
B3B3 24IAT CALL 3 CALLW #5455 th 1 i 5 5%
FEPkE N, PC M{ES BB . 34T RETURN,
RETLW 5% RETFIE #5 41, PC {H MMtk . PCLATH
HIMEANSZ SR AR B B R R K 5
Wi STVREN {#4sFE 0 0 (LE T2 788 , MIHE
AIVE IR R AE . IR AERAR 16 WA, 5
17 WIEMRBAESEHE 1 WERBRAEEME R, T
18 MR B 50 2 EAIRAEAA G I0(E  (DAER
) o ANEREIEE 7, STKOVF fil STKUNF Fri&fr
1 B | i E 1.
v 1. WA PUSHELPOP (1935 4 8l ic 44
I e P AR 2 FE AT CALL. CALLW.
RETURN. RETLWFIRETF 1 E$5 4 BBk 5

3.5.1 Ui 1) HE A%

il IE TOSH. TOSL A1 STKPTR 27 17 2% Sk {f Fl ik
STKPTR J& itk TR E 1M AT {H. TOSH:TOSL 27 f7#4)
FRIMART. XA T s . T PC HIR/ANA
15 {7, # TOS %43 TOSH #1 TOSL P45« 223 i)
itk , TRk 27 TOSH: TOSL 1) STKPTR {8, 4%
Jaxf TOSH:TOSL $4T73L / S#fFE. STKPTR 24 5 17,
FOVERG I _E AR i o

i

2=

H: #ﬁﬁ*%%%%?@&&KWRNMﬁI

6 IE W 84T WM, CALL. CALLW F1 o lhr 4% i
STKPTR {Ei%4 1, 1fif RETLW. RETURN I RETFIE £
1 STKPTR {Hifk 1. LA I 8 mT LU & STKPTR,

DL A A F RS 2R (). STKPTR A8 248 MR 11 24 71
{EH#Ic. Kk, CALL 8¢ CALLW $544{f STKPTR
BN 1, IG5 PC, TR IFIERIEN&EIZ PC, )5

e T b ) I R fifi STKPTR {E %9 1.
Vil MER RG], ES WK 34 2 3-7,
& 3-4: Ui A AR R 1
AR HERR AT
TOSH:TOSL ‘ 0XOF (STVRE = 0)
Ox0E
0x0D
0x0C
0x0B
0x0A T
AU HE R P
0x09 R
SRS, MRl . AR PRI L
0x08 (AR FE £ i 7 Mok Ox1F . W SRt ik
THeRg Fd /RSB, TOSHITOSL %
0x07 AR 0 G AR T HERR B3k / T
WA, TOSHITOSL 25 17 #4153 Mk
0x06 Huhik OXOF AbHI P 2.
0x05
0x04
0x03
0x02
0x01
0x00
TOSHTOSL | <: Ox1F 0x0000 Zfs'#b\igé ai)

© 2011-2013 Microchip Technology Inc.
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& 3-5: Pi R R 2

OxOF
OXO0E
0x0D
0x0C
0x0B
0x0A
0x09 M EIR T AT — 4 CALL R4 ik A —Ik
0x08 P SRR ARC B . W SR HHAT T RETUR 454,

X IR B R AL T AR S ds b, T HERR SR £
0 HIRE AR A (0XTF) .

x07
0x06
0x05
0x04
0x03
0x02
0x01

TOSHTOSL | <: 0x00 | JEFithE
&l 3-6: U i) AR R 3
OxO0F
0X0E
0x0D
0x0C FEPAT 7 4% CALL B 6 4% CALL $54
iz g, HEHE BT AR, —
0x0B Z %1 RETURN F5 42 A Wiz [A]
Hohit B TR BB h O F oA

0Ox0A
0x09
0x08

0x07
TOSH:TOSL | <: 0x06 | IRt %M

0x05 A E BRI
0x04 i [ Mk
0x03 3R [B] e ik
0x02 AR 1] Mk

0x01 IR A b
0x00 AR

DS40001574C_CN 5 48 1T © 2011-2013 Microchip Technology Inc.
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& 3-7: Vi )RR 4
OxOF 3R 0] e i
0x0E IR [A] btk
0x0D R [Pk
0x0C | jgml sk
Ox0B | g [l
OXOA | gl
0x09 | R [n] sl
0x08 | JR[I -
0x07 IR (A Hh
0x06 IR Ak
0x05 3% 7] e
0x04 | gl sk
0x03 | jmfml i
0x02 3R A
0x01 IR [F]
TOSH:TOSL ‘ <j 0x00 | E[FIHIL

HERRIHIN, R —4% CALL $54 s b
SR HERARET B A R 1 0x10, X
ZEF-Huhk 0x00, PAEHERK iR A,
I 25 0x00 Ak 3R [FIHhdik o G Al
RE T HERR i/ TS AT, B RA
Shz, Hibdilk 0x00 N A2

352 R N E R AL

L L AR T K STVREN {7 4wl 1, WITE R i
16 2o FF AT IERAERE S 55 1 UG BT H AR
fE, PCON ZAE#sH AN AL (45 STKOVF &
STKUNF) &# 1, MMfliasf=E4r.

3.6 [EEIFHE

INDFn A28 AN 2R 25 A7 4% o /LA Ji 1 INDFn 7347
PREFEA, SEhR LERE VG ) R A7 (FSR)
feE kb M fEds . WR FSRn #ilibisE T 2 4
INDFn ZF #7485 o IRTA — A, PATEERAESIRIFI O, 1
SEAETEEN (RERSHNESZEW) . i@l
FSRnH 1 FSRnL % k8% FSRn & 7451 .

FSR 27 /i TE RN 16 A Hidik st 65536 ik &t
25 () BEAT Sk IR BT AT R4 3 MR X

o ARGEIRAT AR

o RMEHURAT A

o INTEFEFP A7 28

© 2011-2013 Microchip Technology Inc.
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& 3-8: STk
0x0000 0x0000
%45
gy
OxOFFF OxOFFF
0x1000 _—
Ox1FFF a
0x2000
571
gy
0x29AF
0x29B0 -
FSR 7
St OX7FFF
S 0x8000 0x0000
N
RS
OxFFFF OX7FFF
E: KRICAE LI A AR Xk, A AP R, 15 & Y S E S R

DS40001574C_CN 5 50 1T © 2011-2013 Microchip Technology Inc.
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3.6.1 PR AT il 4

GBI AEAE 28 12 M FSR Hidik 0x000 31 FSR Hihit
OXFFF X1k, sbithhbxt 5 SFR. GPR F1/A 3t

LAFBLIN L X b o
&l 3-9: A& G 17t 2e I
HETH T
4 BSR 0 6 ok H HAERY 0 7 FSRxH 0 7 FSRxL 0
BN EEEEEEN Lofofofof [ [ T[T T []]
— VAN J - AN J
Kﬁ%@ﬁ% TP B B TRTE:
» (00000 00001 00010 11111 J
0x00
[ N N ]
Ox7F
Bank 0 Bank 1 Bank 2 Bank 31

© 2011-2013 Microchip Technology Inc. DS40001574C_CN 5 51 1t
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3.6.2 L MEEE A7 A

PRI AE G 2 PR 2 A FSR Hidik 0x2000 %1 FSR
Ik Ox29AF X3, %X N BRI I, ‘&1 BT 17
X R 80 A5 GPR fEf# X B,

RSB TEAk X B2 000 A5 FH 28 1 H503e 77 i s [X sk 7
VR b X KT 80 7745, K224 FSR # K —ANE
X, SEBHIT —MEEX N GPR £t 4 .

S VERHR G S XA B 16 PRI A LGS
& 3-10: S BIR AR AR

7  FSRnH 0o 7 FSRnL 0

ofofa| [ [TTJLTTTTTTT]
N J

. g
HICIETE ~ 0x2000

0x020

Bank 0
0x06F

0x0A0
Bank 1
0x0EF
0x120

—»< Bank 2
0x16F

0xF20
Bank 30

\_ Ox29AF |_OxF6F

3.6.3 N AR P A7 At

TAFE BT E N S, AP EAN N A FE 7 A7k s ke
S8 FSR bk 2 [a] 1) 235653 24 FSRnH () MSB &
1B, 1 15 A7 sk 2 ml it INDF 3EAT 7 1) RS T A7 2
Hidtl . HAEAN R ICHIME 8 7 nlilid INDF #E47
Vil . ilik FSR/INDF 2 0 TGiER INAFFE A7 2 0T
BifE. Prailiid FSR/IINDF 42 6 N AR A7 i o 13k
AT Vi ) iR 2 TR TR B — AN AN F 2 B A A RE 52 1K o

&l 3-11: WA T2 A s 2 i

7 FSRnH 0o 7 FSRnL 0

ENNEEEEEREEEEEEEE
N J

N g
ICEE - 0x8000

0x0000

NAE
it s
A (% 8 f1)

\_ OxFFFF[_OX7FFF
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4.0 HBHEE
2RI BRI T 2RSS AT AR LB 2% 1D,
41 B

B ILAELE T v] TR B R 98 5 o F A7 ds PR
TRIG, X Lefr SEIN A A7 T 8007h Ab L B 27 fE2e 1
£i7-F 8008h 4k FIHC E 7 %5 17 4% 20
T e B 2 AE s T [ DEBUGHT F #8471 & T
B (GRS Ay Bahis . Xt
TIEH a8, S N EE N 1.
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4.2 FRENL: KA

HER 4-1: EEEF1
R/P-1/1 R/P-1/1 R/P-1/1 R/P-1/1 R/P-1/1 R/P-1/1
FCMEN IESO CLKOUTEN BOREN<1:0> CPD
bit 13 bit 8
R/P-1/1 R/P-1/1 R/P-1/1 R/P-1/1 R/P-1/1 R/P-1/1 R/P-1/1 R/P-1/1
cP MCLRE PWRTE WDTE<1:0> FOSC<2:0>
bit7 bit 0
by
R = A4 P = A 4w AL U = RSEIAL, 324 1
0=14% 1="H1 -n = 75 [ I Bl B 9 5 R4
bit 13 FCMEN: M R4 i o IS W28 A e A7

1 = i GE IR AR I B IS A

0 = 25 | L b O i e S A
IESO: B / AR It 4 fir
1= fHREP B 1 AR I ) st =X
0 = 2% 11 7 AP ERIN ) i o
CLKOUTEN: IN&hig i Ad Gefr

bit 12

bit 11

1 =2% |- CLKOUT Zhg, RIZ%|l I/O 5 RAG/CLKOUT 5| L HITR% $e Thhk

0 = ffiit RAG/CLKOUT 7|l I ft) CLKOUT ZhfE
BOREN<1:0>: /K& &E i fiihess (1)
11 = 1fifit BOR
10 = BOR 7 LYEWHRE, FEARNRIS2EE
01 = BOR [1 PCON % {744/ SBOREN {7 1
00 = %511 BOR
CPD: KAt i f @
1 = 25 E SO A A R SR R
0= i BE B A7-fifs 2A AT AR
CP: i fdfs G
1 =25 | FE P A7 A RS AR
0 = ff REFE )P A7t 2 RAG LR
MCLRE: RE3/MCLR/VPP 3| D847
R LVP A = 1:
T A o
WE LVP {7 = 0:
1 =RE3/MCLR/NPP 5|[lIZhfE N MCLR 5 fiffiess EHiThie.

bit 10-9

bit 8

bit 7

bit 6

0 = RE3/MCLRNVPP5 | JIZHAE WAL TR W2 IEMCLR s 59 _L b7 Ihfg h WPUE3 45

il
PWRTE: | Hi &b i 4 g for (D
1 =2%%1F PWRT
0 = flifig PWRT
WDTE<1:0>: & JJ5¢ N 28 e
11 =1fifje WDT
10 =WDT 7Eis4T I fE, IRHRIN 25 11
01 =WDT H WDTCON 75 7E4% 1 1) SWDTEN £ 261
00 =% WDT

E L ERERIEEAIFANGE A SIERE LTI 2 N A .
2:  PREREBAEWIR SR ORI, KRR A2l EEPROM [
3: YRR, REREDTE PSRN A

bit 5

bit 4-3
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FEE 4-1: EEF 1 (8

bit 2-0 FOSC<2:0>: PRy asik£:A7
111 = ECH: #hitsd, mohietE: RA7/OSC1/CLKIN 51J% CLKIN zhg
110 = ECM: AhBiNel, th28hie=: RA7/OSC1/CLKIN 3|4 CLKIN Zifig
101 = ECL: #pim4d, {Koh#ekit: RA7/OSC1/CLKIN 3|4 CLKIN Zhfig
100 = INTOSC #E#%#¢: RA7/OSC1/CLKIN 5|4 /0 Yjhe
011 = EXTRC &% #: RA7/OSC1/CLKIN 3|4 RC g
010 = HS JE¥#s: midl iR / 1R #SIE#: 3] RA6/0SC2/CLKOUT
F1 RA7/OSC1/CLKIN 5|
001 = XT ¥ 8% fail / iEIRSs %583 RA6/0SC2/CLKOUT #11 RA7/OSC1/CLKIN 5|1
000 = LP ¥k y#%: {RIFEMIRIERS] RA6/0OSC2/CLKOUT #i1 RA7/OSC1/CLKIN 7|

E Ol AERERISRALIFANGE F S e L LN E N A8
2:  BREREBAEWIR AR ORI, KRR A 2l EEPROM [
3:  HRMMCE RSN, BRI R P A4S K A 7
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FEEE 4-2

: A& T 2

R/P-1/1 R/P-1/1 U-1 R/P-1/1 R/P-1/1 R/P-1/1

LvP@ DEBUG® — BORV STVREN PLLEN

bit 13 bit 8

U-1

U-1 R/P-1/1 R/P-1/1 U-1 U-1 R/P-1/1 R/P-1/1

= VCAPEN<1:0>®? — — WRT<1:0>

bit 7

bit 0

1
i
4

=
I

oo
=

P = aJ 4w fEfr U= RSEIL, 520 1
1=%1 -n = 75 [ I BCHUERR 5 1

bit 13

bit 12

bit 11
bit 10

bit 9

bit 8

bit 7-6

bit 5-4

bit 3-2
bit 1-0

N

LVP: {IGH g ftifig e (D

1 = R R g A2

0 = UZE I MCLRVPP 51 1 i FR EA T 44 B

DEBUG: 7r&kifitsesiz sy

1 =28 - 7E 4k ik %s, RB6/ICSPCLK H1 RB7/ICSPDAT i 1/0 51§

0 = flifiefE 2k ik 4e, RB6/ICSPCLK Fil RB7/ICSPDAT % T- ik 4¢

RPN 1

BORV: Xk 524 AL JR i ir @)

1=REEfMHE (VBOR W3 30-5) , HRARHEAR &

0=XREEMHEE (VBOR W3 30-5) , HREEHAR A

STVREN: HEkk R / Fus B A7 AfeRr

1= MR R N S B A

0 = ik Lol P A SEE AL

PLLEN: PLL {#ifigfr

1 = {ifig 4xPLL

0 = 2% 4xPLL

AL k1

VCAPEN<1:0>: Fa k88 affipgfy @

00 = 7F RAO 51 Ji1_Lflife Vcap Thfig

01 = 7£ RA5 5| JI_Lff it Vcap Zhiig

10 = 7E RAG 5| JH1_L{#fE VcapP 1fE

11 = Vcap 51 E I HZ

AL k1

WRT<1:0>: A7 H B ARy

16 KW [N 1Z:
11 = SRy %M
10 = 000h & 1FFh 25 {#4", 200h % 3FFFh f] LAt EECON #5427 A7 2 15 2
01 = 000h £ 1FFFh 25 {#%7, 2000h £ 3FFFh n] Ll i EECON 57| % f7 #8165 24
00 = 000h % 3FFFh 25 {47, JCnl i EECON 45 il %5 A7 a8 1& S ¥ bk

M LVP FEA G AR N, LVP A g AE S 0.

{V7F PIC16LF193X Fi%h 11,

fLE 5 DEBUG A7 th g & T H (BRI SMEmER) HaEFE, ST IEW RS aErE,
PR A 1o

2 W% 30-5 1t VBOR 8%, T it i IIBEAR s Lk
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43 RIS

AR AR AP TR AP B AN 2 R IR VT 1) o« TR AT i
PRSI EEPROM {R47 & 8 a2 bl iy . AT LR
RAP 1 B A2 S R Y AR 2 A5 EEPROM (#1149
FBUT I .

4.3.1 R e A

3 I K CP R b X P A i 4% 1) (4
MG EAE, CP =0 K, 28 LR A7 i as oMt s
A, SRR 14200 ISP AL IR BB T, CPU
5] ARSI R AR 2% . B R AR 2 I e T 15 (i
WE. ELER, WEIE 447 “GHP7.

4.3.2 4 EEPROM {44

JEiL CPD f72% 1534 % EEPROM KM LS #
fE. CPD =0, Z51LX1%di EEPROM [4h i 5 #
fEo WP LR F AT, CPU A5n] A4k SEE S Bk
EEPROM.

4.4  BRp

SR TR SAFAZ RSN A S Vi . fEARVFENR
PR At s HAB DR TR I m LGRS S I RE R, Bl 5|
IR AT

PBC L 7 I WRT<1:0> 758 T S R4 RIRE 7 A0 L)
KA

4.5 HF 1D

1 4 MEfiEHIG (8000h-8003h) #i¥EsE A ID Mk
I, B AR A A B AR AR AR S . FEIE R AT
AR DA X L BT, B 2 A7 K5 [l X LE A7 fiff 50T
ffE R, ES IS 4.6 37 “8%#F ID FRk4 ID” . A5
GO A I A AR
“PIC16F193X/LF193X/PIC16F194X/LF194X/PIC16L
F190X Memory Programming  Specification”

(DS41397) .
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4.6 241D FIRRA ID

1Efiti ot 8006h H Tk 244 ID FIRSUA ID. 5 9 o f
2 1D K 5 PARAFIRA ID. 25 IV i) IX LAy
ERICHER, B NE 115 % “F/ ID. %4 1D
BREFVH”

TR TE (Flhngs it as Fii2$) o n] DU RIS HK
P54 ID FIRAS 1D

47  FEREN: &4 1D

A 4-3; DEVICEID: %44 ID 78 W
R R R R R R
DEVS | DEV? DEV6 DEV5 DEV4 DEV3
bit 13 bit 8
R R R R R R R R
DEV2 DEV1 DEVO | REw4 REva | Rev2 | Revi | REWO
bit 7 bit 0
EE
R = W47
0=1E% 1=51 -n = ¥ [{E R RS E
bit 13-5 DEV<8:0>: #ff ID fir
DEVICEID<13:0>
s
DEV<8:0> REV<4:0>
PIC16F1938 10 0011 101 X XXXX
PIC16F1939 10 0011 110 X XXXX
PIC16LF1938 10 0100 101 X XXXX
PIC16LF1939 10 0100 110 X XXXX
bit 4-0 REV<4:0>: A ID {ir

XA AR A (UL DEV<8:0> FE) .

1 WERICAWE,

DS40001574C_CN % 58 Wit
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5.0 IRGMHIELR Chrlffe Ry e il
k)

5.1 MR
%R SR AT 1R 2 Pl i B R BRI BE, AT (S
N AER T2, Il PR R R v Pk RE A PR TR .
Kl 5-1 45 H T HR3% as A HAE
IR AT LA AN YR 28« A iR PRI R AR LA &
FH%s (Resistor-Capacitor, RC) Higgfefit. #sh, &
SRR T LLER 2 AN A ER AR 4 B — SR PLL L%
PRAE, I T e A B o At I e e
o JER AL BN A T RS B
o XGHEBEFMRE, MBS AR R B R PAT 2 18]
F) ZE I TE B /N
o HEEARA AP AL RS  (Fail-Safe Clock Monitor,
FSCM) BZEmilabsig b (LP. XT. HS.
EC mk RC #:0) Bkt B sh P 3] ) 54k %
5 o
o IR AR TS (OST) A ARG b3R5 i ke
SEPE

P35 A H AT AL E S LUT )\ R e sz —
1. ECL—— #MI Pk h A=k
(0 MHz £ 0.5 MHz)
2. ECM—— A5 ih S h e =
(0.5 MHz & 4 MHz)
3. ECH—— A eh m SRR =
(4 MHz & 32 MHz)
4. LP—— 32 kHz {KIh4E SR
5. XT—— P25 a5 B PR ol b e T 4ie 2 31 7 s o
(#hi% 4 MHz2)

6. HS 3 A R P B R A (4 MHZ
% 20 MHz)

7. RC——4hiBFLA (RC)

8. INTOSC— Wiiifik¥as (31 kHz % 32 MH2)

A bR = P o i 2 7 A A7 A P 1) FOSC<2:0> fiik
. FOSC {7uhiE T 8w vk b e i i P i a2
il

EC A 3 4 T A1 55 2 48 i A 5 A O s A ik b
P. LP. XT Fl HS Wit Bk S8 — AN A0
PR BR80T AN [7] A A7 2 90 R o A A xRk AT T
fho RC IR o sk A I A1 34 BEL A Fl i oK 8 B IR 7 1
INTOSC W 4 i o FEL B il LU= AR, by mydsiist b
W, 3 oARic A LFINTOSC. MFINTOSC F
HFINTOSC. (i&Z WK 5-1 AN IR e %) o X
NIRRT PR A 22 Bl A I AT R A B
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A 5-1: PIC® MCU K 4hiE FitbHER
T
> . LP, XT, HS, RC, EC
1z L >
» i
S FOSC<2:0> = 100 T10SC | x LqD CPU I
= "2 g
IRCF<3:0> .
W -
16 MHz \I\ >
8 MHz
(!
vgggg 4 MHz
Wik 2MHz_
% 1 MHz I
HFPLL BMHz | = 500 kHz, | 3 il
* (HFINTOSC) Qﬁ 250 kHZV = |
1o
500 kHz 125 kHz | FOSC<2:0> SCS<1:0>
I st 500 kHz 62.5 kHz i
(MFINTOSC) 31.25 kHz_| HF LA B .
o TR B 28 Tt
31 kHz 31 kHz
R >
31 kHz (LFINTOSC) WDT . PWRT Fl {47 s 9 2
XML S Z R R A A b
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5.2  ATphyEZRA

R AT DLy g A Bl S R S

AR ISR A8 L A S IR A . R R
ek (EC Bz o A0 IRE M Bk ess (LP.
XT AITHS #) PLRFHZ (RC) #iztH .

PSR I B P B AR e A . PN R R A A He
DN EBYR G 2 —AE I BUAHER (HFPLL) , T~
e RN RGBS, 16 MHz N SR i
(HFINTOSC) . 500 kHz A IR 3 A
(MFINTOSC) #i 31 kHz A N 58 9% 3 25
(LFINTOSC) .

A LLEE OSCCON i f7asH It R Gt Bk (SCS)
PR PEAMH A T B R . HAbE BIES
W 5.3F “AHEhIHR” .

5.2.1 AN PR

TR AT LA R 34k, aPRER AN I g AV S R 5t

g

o GiFRICE TR AR K FOSC<2:0> fir, LAkHEHs
A4 A3 AT IR P VR BRI R SRR 4 () Al s 4ot

* 5\ OSCCON 7FfiasH 1t SCS<1:0> £ 7] A% &R
IR SPIE B
- Timer1 J&¥%as (G2AITH) , B
- AN ENE (i FOSC o BE YR E) o

WEEL, ESWE L3 “RHe .

5.2.1.1 EC i

SRR ph (EC) RO AR R AL (K8 5 i~ AE B4R N
RGP, TAELE AR NI, A i b it v i B 59
OSC1 NG|, OSC2/CLKOUT wfA{E@H /0 &%
CLKOUT 5|, H5-2 45T EC MK 5] IER:.
EC #z0f 3 Fhohkesizt, wiBdhl & 757 as it rik
.

o miIh¥E, 4-32 MHz (FOSC =111)

o HHEETHEE, 0.5-4 MHz (FOSC =110)

o {&IN¥E, 0-0.5MHz (FOSC=101)

Kk EC BN, fkGavEdEr g (OST) #isk
1be B, 76 EHREAL (POR) BRI A e it f5
NS LR FEAE, T PIC® MCU M8t A A1,
{52 AR AR I b A R AR 52 L P 0 TR A P AT (1 2l
DREF ISR ARSI PP RT R B2 Jm P ERE R T ARt
FBBAT I (AL —HF

& 5-2: A EEtah (EC) B THE
R
K EAE R ~>o—> OSC1/CLKIN
N
PIC® MCU

Fosc/a s o) ] OSC2/CLKOUT

L G TECE T A 4R CLKOUTEN 47,

52.1.2 LP. XT 1 HS #iz

LP. XT 1 HS #iz 3 #57E OSC1 Fl OSC2 5|z [a]i%
B RIR A R IR SN (K 5-3) o X =i
T PAIEBE I F AR TBOR 28 IR . A 458 Bl v 194 25 12 DA
WL PR ARSI R

LP 3% f 455 23k B PN 38 S A BOR #5% i B A M 2 1 B o
LP 45 5 ) FE IR RE LRI — P s I o ARG
TFIR%) 32.768 kHz )35 XA bR (oA «

XT38 T w5 e % P 0 S R S0 R 4% F o 4 388 2 10
XT R B R R EAE 1% = A rh e e e o i
A T OB BA Th 2 DR ) B S A RS

HS i 3 7455 23R 15 P4 3508 S AR OR300 dpe v 389 2 B2
HS #5200 AT FEE IR = R de i o AR Uil &
TER R Al P BB RS .

[ 5-3 FIPE 5-4 43 5 7 T A5 f e R g s 1 e 2% 4 g
YL
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& 5-3: AERERTIERE (LP.
XT 8} HS #)

PIC® MCU

| OSC1/CLKIN ! {>
e ° '
C1 l : :V
[

Ery
Bl

OSC2/CLKOUT

c2 Rs®

VB L XFRIRS P A R T R AN Rk
B (Rs).
2:  RF MEBEE & P a2 GEE A+
2 MQ F1 10 MQ Z i) .

L AR IR TR e DU
TR P RAZ AT B 3 1 s 0 A
SRENFEAHER (W 75

2: 1§ RS I UEAE MY TSI 2 K VDD AR S VE [
TR A HPERE o
3p EHRWEWG A/t HEY, ESHUT
Microchip £
» AN826, “Crystal Oscillator Basics
and Crystal Selection for rfPIC® and
PIC® Devices” (DS00826)
+ AN849, “Basic PIC® Oscillator
Design” (DS00849)
+ AN943, “Practical PIC® Oscillator
Analysis and Design” (DS00943)
* AN949, “Making Your Oscillator
Work” (DS00949)

& 5-4: M e 28 T 1E R 2
(XT B HS #%)

PIC® MCU

OSC1/CLKIN !

C2 gy Rs® | OSC2/CLKOUT

Lt

Lo XTI AP R R R T RS TR A I
HPH (Rs) .
2: RF MERIE @ 1 9R5 a2 CRE AT
2 MQ H110 MQ ZJ8]) .

JpHIEE (RP) .

52.1.3 PR esied e 2 (OST)
WHERIE T, S il & o LP. XT 88 HS #iX, R %
ERER 2 (OST) ¥tk OSC1 51 HKIE 1%k 1024
Wo XKAAE L E A (POR) H. I Wi 4E I 5E i 4%
(PWRT) SERFEER (WERBCE T HCIERT) I sl AR
PRASWREERS . fETFECHN, i REsA S, By
PATE 5 . OST PRl FH A 0% b 41 Bl B e 1 R s 11 4R
2% L TR IR I B ¥R 3 A B ER LR 2 1 R GUh
N T AEANER 5 A SR S P AT 2 (R O eI e J, AT
DL BERUH I At E AR, (L5 5.4 7 “XGER8hESh
B .

5214 4X PLL

PR BT — A 4X PLL, T 540380 pg 0 1)
WA, DURME RGN, 4X PLL H% ASZR
DA S L N o T 2 38 A H AR BT R )
PLL B e .

fEFI, mICUE LU R B R vk 2 —{F fE 4X PLL:

1. HECE F AT PLLEN £ gmfeh 1.

2. %15 XN OSCCON #7287 SPLLEN 7.

HEE oA ) PLLEN frgmfEl 1, B4
ZW& SPLLEN 1.

DS40001574C_CN 2 62 Uit

© 2011-2013 Microchip Technology Inc.



PIC16(L)F1938/9

5.2.1.5 TIMER1 #<3% #%

Timer1 #5544 25 Timer1 A AL BT . LL
T10SO F1 T10SI #5451 iz (B4 11 32.768 kHz i
P, X Timer1 3%3% 28 (I R VE BT T £ 4K .

Timer1 §E % 2% o] LUHVE%& H RAN80E, 7E847 I ]
PUE T B DI e g T ik . W ER, S NE 5.3 %
“HHh IR .

K| 5-5: AEBFREEE (TIMERL 3E
S ED)

PIC® MCU

T108I ; {>_

32.768 kHz
E 9&
B

éo T10S0

»—|DI—<

L AR R R T 287 8 DA R A
MR H R AT B 3 e 1A T 0T A
SRENEEFEAF RN 76

2: U RUEISUETE Y I EE Y VDD FHR B v

NYRY A R fE

3: Ezﬁﬂl?ﬁﬁﬁauﬁﬁﬁb, Wz LT

Microchip &%

* AN826, “Crystal Oscillator Basics
and Crystal Selection for rfPIC® and
PIC® Devices” (DS00826)

+ AN849, “Basic PIC® Oscillator
Design” (DS00849)

+ AN943, “Practical PIC® Oscillator
Analysis and Design” (DS00943)

* AN949, “Making Your Oscillator
Work” (DS00949)

« TB097, “nterfacing a Micro Crystal
MS1V-T1K 32.768 kHz Tuning Fork
Crystal to a PIC16F690/SS”

(DS91097)

+ AN1288, “Design Practices for
Low-Power External Oscillators”

52.1.6 A RC AL

SN (RC) PR R AMEE RC HLH . 244 Ae
BIKS BE VA BRI, AMEE RC BRI CLLE B0 A R 7EIE
PR B R RIEYE, R H AS RE AE BR IR
RC %5 OSC1 5| i%E#H:, OSC2/CLKOUT 1] F {3
A 1/0 B, CLKOUT. OSC2/CLKOUT B 1) Zhfg thfic &
TR ) CLKOUTEN {2 RS E .

K 5-6 45 H T 4hik RC £ R

&l 5-6: 488 RC R
Voo PIC® MCU
REXT
OSC1/CLKIN

CEXTJI~ }E’

Vss =

Fosc/d s, /oW ] OSC2/CLKOUT

AU : 10 kQ < REXT <100 kQ), <3V

3 kQ < REXT < 100 kQ, 3-5V
CEXT > 20 pF, 2-5V

T 1 ABORTECE T A A7 439 CLKOUTEN fi.

(DS01288)

RC #R& MR At R, B (REXT) « HZ
(CEXT) fHLVA I TAFIREE IR E . SEWE D as AT 1) R
FHibt:

. REHEEER

T /N

o AR A 2 R

FAP R F L e Tl (K483 RC I IA 2T 5
W2z 5.
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5.2.2 R

TR HAT AR 4, 800 n) DATE B A A P 3%

PRALERAE T RS

o SRR E TR ) FOSC<2:0> fir, LAXEPEd(t:
S AL HAEBRAA RSB ) INTOSC 4.

+ 5 X OSCCON #7451 i) SCS<1:0> {7 1] LIFEIZAT
KSR BT A PIR DI N IR ot . HZER, 15S
W 5.3 “Ierbii” .

7F INTOSC # 2, F, OSC1/CLKIN ®J JH{E@ T 1/O 5]

Jil, OSC2/CLKOUT W HH /&l A 1/0 5% CLKOUT 5| i,

OSC2/CLKOUT 5| Bl (1) Th BE th L & 5~ % A7 4+ 1)

CLKOUTEN fi7 ¥t 5E .

A SR 3% B A H LA AN BT 4R 9 2 Al — 1 Bt

IR HFPLL, F T 754 = Fh 358 R G20 i) —Fh o

1. HFINTOSC (@Eliifdsgds) C&u) Kk
e, TAEMIZ N 16 MHz. HFINTOSC &5
tH 500 kHz MFINTOSC I 45 #15 F 4l A BR
HFPLL FeAE s P R] DA I R Al
OSCTUNE % {788 (%47 %% 5-3) % HFINTOSC
MR AT

2. MFINTOSC (M) D&at] i
We, TAESIZEN 500 kHz. FH /207 L i S
FOSCTUNE i {745 (77 17#%5-3) X MFINTOSC
BRI TR .

3. LFINTOSC (&M IEw &) K& HK
#E, TAEWR KL 31 kHz,

5.2.2.1 HFINTOSC

EN IR A (HFINTOSC) &0t . TAE
P Sy 16 MHz (19 P EB EEBh . AT DL o 04 15
OSCTUNE #ff#s (Z5f7#% 5-3) X HFINTOSC [##i
KT
HFINTOSC ¥t 5 J5 43 Wids Fl 2 i FF A IE (AL
5-1) o AfLUEEBA{EH OSCCON Z {74
IRCF<3:0> fii . HFINTOSC ;4 [ & Fhfi o ik ¢
F. BEMELR, HSIE 5.2.2.7 3 “HEBRGH
AR Y HAF 7 .
HFINTOSC nidid LA F Jy AU At
+ it OSCCON i A7 851 IRCF<3:0> o LA £
FE (1) HF #iZ H.
+ FOSC<2:0> =100, I
» ¥ OSCCON Zi {74 RS 4Py (SCS) ik
FHoH 1X
PRI Bl 4R 9 g Fo A PN R B AR I B D e 2 HFIN-
TOSC 2 i FHIFRE.
OSCSTAT 3 1745 i iRy AT A 3418 3 s w2647 (HFIOFR)
#87x HFINTOSC fa IFHz47 .
OSCSTAT 2547 310 = 40 N 38 418 9 S IR S 8 1
(HFIOFL) 157~ HFINTOSC il it #F i 25 Ho s &1l 2%
FIEE N IZEAT .
OSCSTAT #47- a3 Bl i Pk v as ke AL (HFIOFS)
$87~ HFINTOSC ] i 7 25 FL A 44415 0.5% FIVE I N 12
iTo
5222 MFINTOSC

AR RS % (MFINTOSC) &5t e, T4k
FE Ky 500 kHz (5 P9 BB I B . mT DL o #44 4f T
OSCTUNE % /78% (%(78% 5-3) % MFINTOSC [#j#i
KT
MFINTOSC %t 5 J5 4r Sl as A 2 B 7 OCAHIE (AL
5-1) o AfLUEEBA{EH OSCCON Z {74
IRCF<3:0> {i7./F MFINTOSC 7= 4 f#) LRl 2 i i %
—H, WEER, S IE 5.2.2.7 F “HIBHEFH
APl .
MFINTOSC wJid i PL T 77 2 A g -
+ fii'® OSCCON #4785 IRCF<3:0> {7 L% £ fr
F (1) HF #5i2 H.
+ FOSC<2:0> =100, &
» ¥ OSCCON Zi 74 RS 4Py (SCS) ik
HoN Ax
OSCSTAT 75 175 1) FH 451 N 3 = 3% B mh 2812 (MFIOFR)
$57% MFINTOSC fi I 14T
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5.2.2.3 PN B 9IR 9 w A ZRA T

500 kHz MW EGHRET ] FHE. Bl 5 A

OSCTUNE & f7as (Z547res 5-3), nlLAF#AEAT It

&R % . T HFINTOSC Fil MFINTOSC I 4095 th

500 kHz P #e e fit, Rkt OSCTUNE 7347881

[R5 Heid 23 1) HFINTOSC #1 MFINTOSC.

OSCTUNE #7723 I BRIAE S 00 ZEE—A 6 ML —

EHIFND o {1 1Fh KPR AL S RAR 5 . {H 20N ¥

PR f /NI TR 1

2155 OSCTUNE 2788, IRy sl T iR 56 A )

BIAE . AEAR A WAL 4 8 HAT . ASERM

MR LRI A T A8,

OSCTUNE A~ 5%0i LEINTOSC (1452 . 1 #t LFINTOSC

N R <30T < N Nt B o = V[ Sl = N 1 AT

(PWRT) . HIIHENS (WDT) b fsm - ah

& (FSCM) LLEANE, B TAE A0 5

i,

5224 LFINTOSC

RSN PR %58 (LFINTOSC) ERSRKuE. TEMiZ%

24 31 kHz [ N BRI BRI .

LFINTOSC #5523 AHIE (LK 5-1) . ArLL

Wit B fFAd ] OSCCON 25 /72311 IRCF<3:0> {1 #%

31 kHz #liZ., WLEH, ESHE 5.2.2.7 F “HE

RGBT BN ” . LFINTOSCI# 4% 12 |-l 4

MR 2y (PWRT) . B2y (WDT) Fliffs

4P b R %e (FSCM) [ A,

W %4%31 kHz (OSCCON #4724 IRCF<3:0> = 000)

Ve R GEmAmE (OSCCON 27f7i#%if) SCS = 1x) i

& LU AT —IUAR ) LU g LFINTOSC:

+ Mii'® OSCCON 7778811y IRCF<3:0> fir LAk ¢
T LF SR H,

» FOSC<2:0> =100, &

+ ¥ OSCCON Zif7# RGPy (SCS) ik
BN 1X

{fiFf] LFINTOSC W4 %4

o BHIENEREE (PWRT)

o HIVMEINL (WDT)

o WA (FSCMD

OSCSTAT % f7-#3 RSN B4R 7wt 547 (LFIOFR)

#&7x LFINTOSC fi] 1547,

5.2.2.5 P S i 7 v R R
A LU I {5 ) OSCCON 27 A£ 5210 P B4R 3 pe i
A IRCF<3:0> i R A Bhid
16 MHz HFINTOSC F4iHi il 31 kHz LFINTOSC [t
LR a2 sor A% (ALK& 5-1) . OSCCON
LRSI N TR G BRI P A IRCF<3:0> 2L N R
FE AR . I AR T LR DR AR A i — P
« HFINTOSC

- 32 MHz (7% 4XPLL)

- 16 MHz

- 8 MHz

- 4 MHz

- 2MHz

- 1 MHz

- 500 kHz (A7 )5 I ERAED

- 250 kHz

- 125 kHz

- 62.5kHz

- 31.25kHz
« LFINTOSC

- 31kHz

e RAATTEAL G, OSCCON  ZA1EssN)
IRCF<3:0> {i#iik Eoh 0111 HARIERE
W E 4 500 kHzo A al L& IRCF £
DLEFEA AR

OSCCON f#] IRCF<3:0> fif foif FE A FERLLLHIHR . 1K
SET R R P IRA T LB R evh o R T4 EAUR,
SR G s YR N T DLSRAG AR D RE . AEAE T ) — e
AU TR P YOI S S0 ) ) BARAT SR (1 e 4 ) o
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5.2.2.6 32 MHz ik A A2 ik $5

BRI 3% a AR T 5 B 5 AR R T ds A E S B 4X

PLL —& 5, LA=4: 32 MHz W3R Goi e, i

32 MHz PRI s 75 Z LR

o WM E N E A AT AT B FOSC A, A REAfH
INTOSC W1E #2400 8h  (FOSC<2:0> =
100) .

o T HlCE A A7 e ) FOSC<2:0>
(SCS<1:0> = 00) e Mitsh, WiiiE%E
OSCCON #4721 ) SCS 17 o

o WK OSCCON 277 asH 1) IRCF A v A 1
8 MHz HFINTOSC ## (IRCF<3:0>=1110) .

+ OSCCON ZifE#s i SPLLEN fii b ZiE 1 A fig
{iRE AXPLL, N3 HCE 75 /745 1) PLLEN £ 20
N 1o
F: M HICE T8 PLLEN 7R,

4XPLL ASfigil i #h25 1k, 8 MHz
HFINTOSC exiiAfirnl Hi.

24 OSCCON 27 a8 (f) SCS i & 1x I, 4xPLL

ANEEH N TR s f# . SCS Mk & M 00,

AXPLL A fig 5 R o — i

5227 S 3% ¥ e s b ) e i

7 HFINTOSC. MFINTOSC #! LFINTOSC 2 Ji] 1]

Pl SHIRG A TR C L R LA A ThEe (WK

5-7) o WKW EIXFE, /£ OSCCON ZFfram

IRCF<3:0> {7 #i1&uh)a B4R 3k e A 2 vl 5 — A

FEIR, OSCSTAT #fr#snl Wk HFINTOSC.

MFINTOSC H1 LFINTOSC &% 28 K 4 i A 20K A .

AR B P R

1. 152 OSCCON %5783 ) IRCF<3:0> fi/.,

2. WHE R OO, KT IR — B B S 3h SE
it

3. DA R A 2 AT T BRI

4. CYFTIAM AT R, i i R A0 A% S
K E T EY

5. Brilehr RIE .

6. FHEESRHH OSCSTAT FAEes.

7. BRI SE K.

FLIEgER, ES A 5-7.

L1 B TR 3 s P E AT ) B A 1 T A R A 2 ) )

e, ASALEIEEBIIIR 2 Ak B IR . B8]

PeIEI % 5-1 s .

ﬁ%%%%mmﬁ%$%%%$%%%&Tﬁﬁﬁwm

o
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& 5-7: W 4R G 2 VI B

HFINTOSC/— LFINTOSC (%1 FSCM #1 WDT)

MFINTOSC
HFINTOSC/
MFINTOSC REME_ 2EmEy 5t
LFINTOSC |
IRCF<3:0> #0 X =0

RGN

HFINTOSC/— LFINTOSC (fff& FSCM B, WDT)

MFINTOSC
HFINTOSC/
MFINTOSC
. 2B - &7
LFINTOSC | | I R L
IRCF<3:0> #0 X =0

EX NNl [

LFINTOSC — HFINTOSC/MFINTOSC

LFINTOSC | | - |

:AE{fi it WDT 2 FSCM, %5 LFINTOSC & % % 9% 4]

LM 2 A 247
HFINTOSC/ 1 [ LT LT LT LT LT LT LTL
MFINTOSC :
IRCF<3:0> -0 X #0

RGN
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5.3  EEhIE
] OE I A ] OSCCON 25 17 5 1 & 48 I B ik ¢
(SCS) ArAEAMAFN P I i 2 1] D)4 R G8 I B i
{5 SCS Az ] LLERE L iy i -
o BIARGIEG 4 I & T A7 25 18 FOSC ik
E
o Timer1 32 kHz &4
o WITIRG AR (INTOSC)

5.3.1 RGN ENERE (SCS) fif

OSCCON HFasrI ARGt ehikde (SCS) ik #efit

CPU FI4MAEAT F 1 R GE 20

» 24 OSCCON % {744 SCS 7. = 00 I, ZRZTi4d
PN E AR e [ FOSC<2:0> {7 [R{E 1 5E

+ 24 OSCCON 271748/t SCS £z = 01 It}, HRLefh
PEIE Timer1 $E% %8 .

+ 24 OSCCON 271748t SCS fir = 1x Itf, FRZfh
i H1 OSCCON 2 285111 IRCF<3:0> fir ik 11N
PR AR e . HAT )G, OSCCON Z5A7A%H)
SCS il %,

& A BE H X 2l Bt R R 7 I AL 5 |
& AT T B 3 N BlO) s A o B
OSCCON 7 f£#% SCS . M/ mLLa
M OSCSTAT F {74 OSTS A7k 4

i (1] eI B

FEAN[R] IS Bl i) D7) 80 P B2 S I AT P I
JE TR 51 PR TR G AT

5.3.2 P as R ENPIRES (OSTS) i

OSCSTAT 2747 235 2 IR LIRS (OSTS) {3
RGNk BT il & 7 728 FOSC<2:0> {1
SE SRS I B EE S ok B T N iR FRalE, 4
A LP. XT o HS #isUi, OSTS R ds ke
2% (OST) D&M, OST AWt Timert 3R #%1

5.3.3 TIMER1 &3 4%

Timer1 $3% 2% &5 Timer1 SN SCELIF AT L. @
T10SO F1 T10SI #45| Bz Mi%E#H: 1) 32.768 kHz
=, XF Timer1 &% 0T MEREAT T 404k

A T1CON #1745 11 T1OSCEN il {7 i fig
Timer1 &% 8%, TLXT Timer1 /M%IER, ES I
210797 “HIEER Timerl BE”

53.4 TIMER1 ¥4t 4h (T10SCR) £

M P2tk Timert R # O nT g, REA
e kB RS i . OSCSTAT 247 24 Timer1
Pwesaties (T10SCR) {77~ Timer1 &% 452 Ml
g, aLMFM. 7F TIOSCR & 1 15, w7 E SCS fir
PLIERE Timer1 45358,
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5.4  XCGEA 4N E

RH I S 2 il A P P % Bk 4R B AL P AT 2
T¥) F4) 42 P T B B /NI B — 20 BRI TG o 7F A FH ARIR
R HI R L OGS S AR BT 18 9 5 R Tl AR L
BANTR G AR (A, JFREPRE S ) B ThEE . A
AV AR IR e, {4 INTOSC A #5417 7%
FEHRAE A ISR AT — 25 4, R IR PRI L,
M T T2 AN R YR % 2R R o

VYR R E S LP. XT B8 HS #XH, X0HE2)
AT 2R X SR S AT E IR 3 A D IR S I A
(OST) , FHAEIRG w4 v FHAE RGN Bhds 2 gy A2 v
1024 X% .

TR T AR B O B LP XT 8 HS 5 LA
ATAT] HADAR S, A0 A X8R g2k 1. XA LE I
FL A A ) B ARIRAR SR S, AN R 2 A T
T B g i ]

AR NRIRBE 2 /T, OST i 218%)1024,
B OSCSTAT 2747241 OSTS fi & 1, IF HALFEHAT
VI3 AR YR 2 70 M. HE, i R T
B RIEE R AT, RS0 AT BE N FEAE FH A 4R 9 2% 78 24

H: PAT SLEEP 48445 H 11935 4 L P LE B -
Fifll OSCSTAT w {74t (1) OSTS LR FFiH

5.4.1 RO 3 AR A

T I T 51 5 A S A R

« IESO (BLEFZ 784D =15 AWH/AEDH
£ A REXIGH B AL o

+ SCS (OSCCON #Ff748%) =00,

o GHLE S AL 8T FOSC<2:0> Mt & b LP.
XT 8§ HS #izt,

R TR B A S AN G SR

o FHEAR (POR) J5. HLIEN 5 I 4%
(PWRT) #ERfEEHR ClRAERE) 5, oiE

o MARHRAR A e i,

% 5-1: P R VI Pt
YA VIE Y] G P9 2% SR
LFINTOSC® 31 kHz
PRI/ F A MFINTOSC® 31.25 kHz-500 kHz 2 ANJE
HFINTOSC® 31.25 kHz-16 MHz
PRHR / _E LA EC fil RC DC — 32 MHz 2 AN FA )
LFINTOSC EC fil RCY DC - 32 MHz RERIRE A 1 A
- Timer1 $3% 4% g At Al 4
PRI /b s2 Ar LP. XT fiHs® |32 KHz-20 MHz 1024 4B (OST)
- MFINTOSC® 31.25 kHz-500 kHz
AT 45 HFINTOSC® 31.25 kHz-16 MHz 2ps CAZD
FEfATES LFINTOSC™ 31 kHz SRRk 1 AR
AT IR st Timer1 &% % 32 kHz 1024 AW EE (OST)
PLL 3% PLL A%k 16-32 MHz 2ms CKR4D

¥ 1. PLL B3
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5.4.2
1.

XE A B3
Fe s b A B AR R g i

54.3 A 7 XU I OIR 2

K OSCSTAT A £ 4 1) OSTS AL IFPARZAS K1 i 5y Bl
SEAEAE ] G 7 A7 T 1 FOSC<2:0> A X4k

2. VARG A B (L OSCCON 274 s ik A
(¥ IRCF<3:0> 7 B B IR FFUHPATHI 2. PSS R A N AR 4 o
3. fiifiE OST i1k 1024 /Mt & 1 .
4. OST#IN, SFFFAH IR A R BRI
5. OSTS # 1.
6. RGN B ORIFAC T BRI B R — A R R
(LP. XT 8 HS =0 .
7. RGBSR I B
| 5-8: X 5l
NTose 7\ /AR /NN
| TosT ]
osct < 0 X 1 §41022X 1023 / /
0sc2 < X))
FFit#as | PC-N V) PC )( PC + 1 el

gtk N\ AN\ N\
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55  WEAY RS IEAE

WL I L3S (FSCM) B 7i4d 28 EREAr S iR
o R MR N ARSI AT . FSCM T LUK 4 45 3% 24k
P 2% (OST) FE I 45 WU a FIAT A I 1) A O 5 2
Wb . JELDKECE A A s ) FCMEN A28 1 ffifg
FSCM. FSCM i@ T shibek 7 #stizl (LP. XT.
HS. EC. Timer1 #E¥%#sf1 RC)

K 5-9; FSCM HEH
iR
BT
A1
v ¢ » St Q
r— — — — — — = "
| [LFINTOSC .
| w7
| 31kHz 488 HZ
| (~32 pus) (~2ms)
!_ KRR Bh _! SR
_______ i 4 g

5.5.3 TR R 2 A F

FER AL AT T SLEEP fi5 4 &% T OSCCON %f
Fs 1 SCS AL FHis R b 4 26 A . i R1E T4 SCS
£, OSTIGEHLIR. OSTIZATHT, FAKGakaAEA
7 OSCCON HIEF: 1 INTOSC 1Eh R4 4. OST i
W, SO S AE N b B Dh Ul e 2 A1 E N b st
BelE bR AEUIH R AR B 2 AT, LAE % OSFIF
Bro TR R S AT RAAAE, BEAERE - UCK OSFIF

*i?m‘x%élﬂ 10

5.5.4 A7 AR e g

FSCM il A 7EYR G s His i 25 (OST) ZERT &5 W5
L4 5 o B o AR I AR e BRI AT SR R P 52407 2
JG4 a5 OST. OST AL EC g RC I 4zl
FH, BRI R FSCM 475 5 47 B iR 5 S7.RJ)
%, At FSCM W AFREXGHE B 5. Rk, 7 OST
BATHE, 8RR IEAPATIED .

5.5.1 st el

FSCM AR LI DK A M P 3 2 A FSCM SR FE I 4frdk AT b
BRK AT U (PR35 o » LX) LFINTOSC e gk 4T
64 IS RRAER B, WS W 5-9. HkEA I HL K Y
B —ANVITERS o LEAMEIN B R AEAN T BR U _ER i
B FEREER B R LT B s E = . WK
PRI IR — A e B2 8 IR A3 I A A (G e 2 i &5
AR, DD AR I B s

5.5.2 W LR AR SR B

AN Al T S, FSCM 2344 4842 i 47 46 31
RN 4 PIR2 %5 /725110 OSFIF drEALE 1, Hin
H PIE2 %744 1) OSFIE fith & 1, W7y, seff
[ 2 T SR IR R it Ak A2 T R g e ) s J T . R
RIS iR AR SR A TR B, BB R A e T o
JA AR 5 s S A ) A T B D) e B ANER 3R 9 w h 1E o
FSCM &N I £ Y6 HH OSCCON #F /743 #1119
IRCF<3:0> fr g, MM VAR MR & A 2 T N 30
oo

& HI 9 3 % (1 i I TR) VL FBIAR T, el £
Eale S R R | TG PN =R VA=
PRI R 5D A TAE . 75— BG4 ¥
e, 7 Nazk# OSCSTAT Frfr et
ARAEOL,  LARAIE I 5 S I AR SE I )
Hod A L2 ) 5 e
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& 5-10: FSCM K FFHE
wReME 1 1 "1

RY: . . . L R
i 4

: : : » f :
oot I I I O O O O R . . A
IR R A : : '
Q@ ) ' L | |

ﬁm@i

m%%}____
OSCFIF ; : : | | |
; A | A : A

ik ' Wik ' WA
E WH, RGBT LR RN R B S . AP IR AR F R T T
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5.6  FAAMEN: IRYGAREH

FAEeE 5-1:

OSCCON: ¥ asH| 17

R/W-0/0

R/W-0/0 R/W-1/1 R/W-1/1

R/W-1/1

u-0 R/W-0/0 R/W-0/0

SPLLEN \

IRCF<3:0>

— SCS<1:0>

bit 7

bit 0

B -
R = A
u= AL

===t

1=E1

W =[5 {
X = RSN

0= %

U= RSEIA, 52480
-n/n = POR 1 BOR I [{H / fir A HAth AL A

bit 7

bit 6-3

bit 2
bit 1-0

E1

SPLLEN: #f} PLL ffifigfr
L E IS AE s K PLLEN = 1.

2 SPLLEN fi7. IH24fifit 4x PLL (HRIERIG 2 TR

RN A2 PLLEN = 0
1 = {iifit 4x PLL

0 =%kl 4x PLL

IRCF<3:0>: Ry ds iz ik BEAr
1111 = 16 MHz HF

1110 = 8 MHz 8¢ 32 MHz HF (2§ 5.2.2.1 % “HFINTOSC”)

1101 = 4 MHz HF
1100 = 2 MHz HF
1011 = 1 MHz HF
1010 = 500 kHz HF®)
1001 = 250 kHz HF(®)
1000 = 125 kHz HF(®)
0111 =500 kHz MF (A7 I BRI
0110 = 250 kHz MF
0101 = 125 kHz MF
0100 = 62.5 kHz MF
0011 = 31.25 kHz HFW
0010 = 31.25 kHz MF
000x = 31 kHz LF

SCS<1:0>: ARG Bk Pess

Ix = N EBYR D AR

01 = Timer1 JR¥% 2%

00 = Wl it B 7 A A7 a1 FOSC<2:0> g .

T AFHEK B HFINTOSC.
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AR 5-2: OSCSTAT: k¥ aRETI74
R-1/q R-0/q R-q/q R-0/q R-0/q R-q/q R-0/q R-0/q

TIOSCR | PLLR | OSTS | HFIOFR | HFIOFL | MFIOFR | LFIOFR | HFIOFS
bit 7 bit 0
Bl v«
R = nl iy W =547 U= REBUAL, B340
u= A x = RAI -n/n = POR 1 BOR I} (R {E / Bir A3 2L A2 A7 I ) £
1="H 1 0=15% q = P AE AT
bit 7 T10SCR: Timer1 #i 3% it 45 fr

WH TIOSCEN = 1:
1 = Timer1 &% s at 2%
0 = Timer1 IR #s R
W% T1OSCEN = 0:
1 = Timer1 I Afiah &l
bit 6 PLLR: 4x PLL ki
1 =4x PLL #i%%
0 = 4x PLL Kk
bit 5 OSTS: k¥ #s Aok LR
1 = i FH I B F 2 A2 28 1) FOSC<2:0> fi7 & XM I iz 4T
0 =N IRY# (FOSC<2:0> = 100) &84T
bit 4 HFIOFR: =40 N 3k 7 s il 4 4r
1 = HFINTOSC 4
0 = HFINTOSC £t 4%
bit 3 HFIOFL: =30 f4R i a4 e 17
1 = HFINTOSC [R5 =0k 2%
0 = HFINTOSC [fJH5 A2 2%
bit 2 MFIOFR: i 4R 3 s st 46 A7
1 = MFINTOSC 4%
0 = MFINTOSC Kt
bit 1 LFIOFR: fIRA0 N 9 T ot 4847
1 = LFINTOSC 35
0 = LFINTOSC Ak
bit 0 HFIOFS: &l Ik 2 e e
1 =HFINTOSC f &%/ 0 0.5%
0 = HFINTOSC [FJ#5 EEAS /2 0.5%
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7% 5-3: OSCTUNE: &% a1 7as
u-0 u-0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0
— [ = ] TUN<5:0>
bit 7 bit 0
B
R = 0347 W =[] '5{ U= RSEI, 240
u = A4 X = K4 -n/n = POR #1 BOR W [1E / T HAth & 47 I 1 {E
1=%1 0=75F%
bit 7-6 FRH: H 0
bit 5-0 TUN<5:0>: SRR
100000 = HfLHHZHR
111111 =
000000 = $i& At H L) S e J5 FI R 12 4T
000001 =
011110 =
011111 = f iR
% 5-2: SRR FERILE
L2 Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 i§§%
OSCCON SPLLEN IRCF<3:0> — SCS<1:0> 73
OSCSTAT T10SCR PLLR 0STS HFIOFR HFIOFL MFIOFR | LFIOFR | HFIOFS 74
OSCTUNE = = TUN<5:0> 75
PIE2 OSFIE C2IE C1IE EEIE BCLIE LCDIE = ccr2iEM 92
PIR2 OSFIF C2IF C1IF EEIF BCLIF LCDIF = ccpr2iF™ 95
T1CON TMR1CS<1:0> T1CKPS<1:0> T10SCEN | T1SYNC = TMR10ON 197
B — = RSMIE, ek 0. BRI B M.
¥ 1: 1Y PIC16F1934 #%1}.
% 5-3: S4EAXHREE FF AL
LR IvA Bit -/7 Bit -/6 Bit 13/5 Bit 12/4 Bit 11/3 Bit 10/2 Bit 9/1 Bit 8/0 igiﬁ%
13:8 — — FCMEN IESO CLKOUTEN BOREN<1:0> Cﬁ
CONFIG1 — —— 54
7:0 CP MCLRE PWRTE WDTE<1:0> FOSC<2:0>
13:8 — — LVP DEBUG — BORV | STVREN | PLLEN
CONFIG2 56
7:0 = = VCAPEN<1:0>(") = = WRT<1:0>
i — = RSCHUATG, B 0. BB B 55 TT

vE 1: Y PIC16F193X #%ff.
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6.0 i
EEZIVECIPE N iR

. kW& (POR)

- RIEEA (BOR)

+ MCLR &7

« WDT 47

« RESET #54

o MRk bR

o MERR TR

o B gmREE

BAF VoD e, I UMERERTIER LA e g, DIAE
BOR & POR Fif:J5 i K S AL I 1]

Bl 6-1 45 T v R AL RS I R AAE K

& 6-1: Ji LB AT H B A R LA I

SENE VRN
RESET #54

i b b /TR
e

E % SN EAL
o D,

MCLR MCLRE —

Sleep 1

WDT
peEling

D, A
s

v

ol
s

NS
AL

BOR
fi g

PWRT

64 ms

]

LFINTOSC 1>

PWRTEN
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6.1 _EHEEL (POR)

POR s as MHORFFAE R ARG, H2 VoD X2 L
AR IR AR B, VDD BTN TAEME
PREGBELIE FE ] HE2ER TAFHRK TR/ VDD, 7RI AL
P s asAH A 26 20, "TLUE ] PWRT. BOR 5K
MCLR ZJRESER i 5l J#3] .

6.1.1 EHISE E R A (PWRT)

b HLSE I S I S E POR BYR R A2 A I it — AN B
k1 64 ms [KIIEN .

HZ PWRT 4 F TR, SR 2 AR,
PWRT $EH] Jy VDD & T 21 B 75 B BT 3R (A R ) 1)
T I A e PWRTE f7 ] LA g | Hi g
I 5 B 2%

LRI 5E N 2875 A POR F1 BOR Yk & J5 8 5.

6.2 XEHENSL (BOR)

24 VDD A Al 3 () F AR F PN, BOR HLEOE a1 5
EEARRAS . 76 BOR Fl POR 2 [ [ A H R 6 [ P9
A SZELAT IR ThRE

RIERIAEAT 4 FhTAERI, HieE 75 Ar 8 im
BOREN<1:0> {754, iX 4 Pz 2.

+ BOR & fiifig

» BOR TEARHRIT2E 11

« BOR #4544

+ BOR k2

WEiER, ESIE 6-3.

T 3 N A AT AT i BORV 7, AT LG R R A
A7 L S 28 531

VDD T A5 S i I s ] DLRY b AR R 2R /N TR I

WEER, 520N %90 AN607 “Power-up Trouble BOR. 4 VDD T3 VBOR LT, HEFLEN AT 2
Shooting” (DS00607) % TBORDC, #fKEN . HEEHE, HS MK 6-2.
£ 6-1: BOR K TR
M POR MARIRAR R T
BOREN<1:0> SBOREN B M 2R BOR ##5, WA MR BR T )
BRATERME BRATERME
11 X X 3 %545 BOR #igg (D
I it B N
10 X s BOR st 4%
PRHR A |-
o1 1 X H SR UG
0 £ | SLEN T 4R
00 X X A |- SLENIT R

Ll AFIXEEREREE N PORRE SRIRMER) F, JAshBech & . £F CPU A HUTHE 41T, BOR L
#tr& (BORRDY =1) ¥'H 1, K4 BOR H## BOREN<1:0> {7l JE ).

6.2.1 BOR /£

Hic B 7 2 AT s ) BOREN 7% 11 I, BOR %4
e, SRR ZhAER B3 BOR #i24: H Vob &F BOR
IR

BOR {3 Zh AR IRIIE 2. BOR N2 FE I AR
M

6.2.2 BOR AR £ 1

o E - 2 A7 A% ¥) BOREN 7% & 0 10 Hf, BOR [ T 7E
PRIRI 2 4h, —HAlifE. 240 B ST H 3 BOR w4
Jf H VoD % T BOR MIfH.

BOR R I e 76 AR ARG HA ) To R 2% 14 e B8 A ) 1 )
BOR 3% .

6.2.3 BOR #4411

fil'E 775 /77511 BOREN {7 #% &% 01 i, BOR H
BORCON 27 {7 %5 t] SBOREN 1 #5l . #8103 s AL
BOR #lié £+ VoD HL~FET .

N3 BOR Himigs, siJTLAHEIT BOR {£3". BOR HL
Rkl BORCON %5 /7 2% BORRDY {7 2 ik
BOR R IHAEASSZARHREE
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& 6-2: RIEER
VDD
-_____________\_/ _________________ VBOR
! |
[
DRl
E%‘L " Tpwrt®
VDD
.____________W _____________ VBOR
Ry
okl l<TPWRT:<—(1)>|—
=2, TPWRT
VDD
_____ \_____________7/_____________- VBOR
I
! |
i —
=2 TPWRT

H 1. HAT{E PWRTE fi4ifeh O B, 4 TPWRT SERT,

6.3  FHr#ewE L: BOR #il

7R 6-1: BORCON: KJERAr#EH% 7%
R/W-1/u u-0 u-0 u-0 u-0 u-0 U-0 R-q/u
SBOREN | — | — | — | = — — BORRDY
bit 7 bit O
el
R = A A7 W = Al 54 U= RBA7, 52240
u= A4 X = K40 -n/n = POR F1 BOR ¥ / BT JeAth 5247 B 14
1=H1 0=74% q = PUER AT e
bit 7 SBOREN: KR ALl HEAL

T A E A2 A (K] BOREN <1:0> # 01:
SBOREN A7 A2 R 325 1, {H % R B EAT 50 .
R FHEAE S Y BOREN <1:0> = 01:
1 = fiift BOR
0 =%%1- BOR
bit 6-1 REH: #H0
bit 0 BORRDY: K5 A7 HL K 28R A7
1= RIEEAHEE
0 = RIESE A B TR
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6.4 MCLR

MCLR 2 r] E A7 28 PE Tk b AN . MCLR Ihfig i
B NTEA I MCLRE A7 LVP £zl (% 6-2) o

* 6-2: MCLR Bt &
MCLRE LVP MCLR
0 0 AL
1 0 i
x 1 g

6.4.1 MCLR fififig

MCLR f# g H.5 | AR FFAR H S I, SR 2E IR RRAE AR
. MCLR 5|t py 3855 b Hni%H: 3] Vop,
PHFEMCLR AL AR A — AR S R 8 o T2 UETE 4%
AERT I I8 RNk o

| g SRS MCLR 1 i T |

6.4.2 MCLR %%k

MCLR %% 110, 5 MM AT, POses b i gt
vebl. EER, W2 0812119 “PORTE F 748" .

6.5 FHlIMER: (WDT) 811

L R FE AR IS R I R & S CLRWDT 484, BT
g . ik STATUS ZfEss i) TO #1 PD
frLAFE s WDT 247, HEEE, HSIE 100% “F
IIAIER SR .

6.6 RESET 54

RESET 45444 S 844 F 547 . PCON 2747 4% 7 (1) RI A 44
HA1 K 0. ES WK 6-4 DL T fEHAT RESET 484 /5 M8k
NSAES

6.7  HERR L®S/ FREEAL

ek B3E 1 FHEIN, #$4EE A7 . PCON %1744 STKOVF
o STKUNF {7487~ 27 4. lRD e & 7 P2 2 i
STVREN fii & 1 ] AMFfEIXEE A, ELZHER, S0
#3527 “Lut/ THEL” .

6.8 BHHmEER
B R, S EEAT 044 5 % 2 POR I —F.

6.9 _bHZERNERAS

R EEIN B N ST LLYE BOR B POR Jift 5 418 28 E 44,
AT ILSE IS 2830 8 H T8 VDD 7E 24 FFUEBAT Z fika s
Tk,

b L RE IS 5 I 2% EH O A A A T I PWRTE 7454l

6.10 JEBIFF

M POR &% BOR k& I, 7Es U AT 2 mir 2 A=

DLtk

1. LHGERE R SIS T G RPERED .

2. {RGEEIEE ISR (WRIRS IR
),

3. WAURIR MCLR  Cln SEAAERE) »

S B S ISF ) PR B 35 2 e T R P 4 P 5 IS 2 T

i, WEER, E2 N8 5.0 “REEEHR G

AR R A IR AL AR ) 7 .

b PR I I S R R 5 AR R e I S AT T MCLR B AL

iZ47 . G0 MCLR {245 2 05 K I 1) (KA B 7, L R A

E I 28 FIHR B a4 2E I 2R 4B N . B MCLR APy

Ja e B ST IRHAT (LK 6-3) o BT IR k[

WA FAT AR SRR AR A H .
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& 6-3: EALE B
VDD
73 POR
L*TPWRTH
L HURE IR E I g%
L TMCLR

i RESET
————— L

SR R

e Ak R e I 2%

R |-
Fosc -
PO AR A
ShERET 4 (ECO
CLKIN .
Fosc B
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6.11 WEEMRE

RAAFATE AL, STATUS 1 PCON 757724 i i AT
WEHFLIFR/REALRK . 3 6-3 fIF 6-4 251 Tixst

WA E AL AT
% 6-3: SRR R FHAE X
STKOVF | STKUNF| RMCLR | RI | POR | BOR | TO | PD £

0 0 1 1 0 X 1 | 1 | Fdgr

0 0 1 1 Y X 0 X | k¥, TO 7E POR ) % 1

0 0 1 1 0 X X | O |4k, PD 7 POR I # 1

0 0 1 1 u 0 1 1 | REEN

u u u u u u 0 u |WDT Ef7

u u u u u u 0 0 |WDT M IRHRAB i

u u u u u u 1 O | 3@ ik v W7 A R HIR AR g i

e u 0 u u u u u | IEW TAEMIE MCLR 54

u u 0 u u u 1 | O | kMgl MCLR &b

u u u 0 u u u u | #0471 RESET #654

1 u u u u u u u | et B (STVREN = 1)

u 1 u u u u u u | iR PRI LE (STVREN = 1)
% 6-4: Kepk R AE B a1 @

oy B STATUS PCON
R TR TS

SYLEN R VA 0000h ---1 1000 00-- 110x
TE3 AR IR MCLR 34 0000h -——U uuuu uu-- Ouuu
PRI IAE 1 MCLR &A% 0000h ---1 Ouuu uu-- Ouuu
WDT S A7 0000h ---0 uuuu uu-- uuuu
WDT MARIRAS A T néee PC +1 -—-0 Ouuu uu-- uuuu
YN CE A 0000h ---1 1luuu 00-- 11u0
ST o B PRI A e PC+1® | ——1 ouuu uu-- uuuu
#AT T RESET #64 0000h ---u uuuu uu-- uOuu
Hekk B E AL (STVREN = 1) 0000h -—-U uuuu lu-- uuuu
Herk M E AL (STVREN = 1) 0000h -—-U uuuu ul-- uuuu

Eﬁg: U=Z:§a X=§E9\:D’ - =§E§<’iy—]h'fjv iij"j 0.
Y1 WORSSAR iR H AR TR AL (GIE) B 1, WIHAT PCH1 J5, IR [EIHuIE R AHER H. PC 3
WriF & (0004h) .
2: WIHDRASAIARSZIL, WRZALE A 0,
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6.12 HEJE#EEH] (PCON) #Hi7%:

FLYE 2] (PCOND ZHA7 285 X 43 LN R AL bR & A7
« FHEA (POR)

« KIEEAL (BOR)

« RESET {54 &EA. (RD

o YR L EAL (STKOVF)

o HERR FEEEAL (STKUNF)

+ MCLR &4 (RMCLR)

PCON 2747 237 U 2947 3% 6-2 [T 7o

6.13 FAHRTX: BHEESHE (PCON)

1788 6-2: PCON: HLyRIEHIF/A%e
R/W/HS-0/q  R/W/HS-0/q u-0 U-0 R/W/HC-1/q R/W/HC-1/q R/W/HC-g/u R/W/HC-q/u
STKOVF | STKUNF |  — | — | RMCIR RI POR BOR
bit 7 bit 0
B
HC = i@tk % HS = i fh & 1
R = ml 4y W = 1] "5 {7 U= R8BI, #2480
u= A4 x = R4 -m/n = POR Fl BOR {48 / i A7 St 5247 i (42
1="%1 0={5% q = U AT 52
bit 7 STKOVF: Mk b br&EAL
1= RATHF L
0= REAHER Fit, sZAhE3E N 0
bit 6 STKUNF: Hi# T bR &AL
1= RATHR T i
0= RAEAEMEM TE, B0z iEsFdE N o
bit 5-4 REH: #Hh0
bit 3 RMCLR: MCLR % {547
1= KK MCLR Az, iZfr il % 5 ok 1
0=%47 MCLR 817 (%% MCLR EAk;, iz il ®E h 0)
bit 2 RI: RESET $54hra&10
1 = RHYUT RESET 54, BUZAimFEFRER 1
0 = 34T RESET 484 (44T RESET #5447 Ai#i e 0)
bit 1 POR: _E IS RR A
1= KRk4ALHEN
0=KA&ET HREM (fF EREMRAGUHHRIEE 1)
bit 0 BOR: KJEHERAMRL

1= RIEERIERLL
0= RATRIEEA (E LR ISR AR A5 BN HARE 1)
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% 6-5: H5EMHEXKIFARILCE

LR Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 igﬁ%
BORCON | SBOREN — — — — — — BORRDY 79
PCON STKOVF | STKUNF — — RMCLR RI POR BOR 83
STATUS — — — TO PD z DC C 24
WDTCON — — WDTPS<4:0> SWDTEN| 105
c3bacH — = RSCPLRTT, Bh 0. EAAME B H T,

® L il (AR EHD SAAHEIER TAER ) MCLR AL [ 158 N4 =2 A7,
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7.0 BT

T e ARV R S A SR S TR R AR
4 FH 0 7 e B SR IO B F A . — e Wi ]
T A MCU MR g it o

A AL LT I &

o TAEJHEE

o o 7O E

o ORHR AT fit o 187

« INT 5]

- A3 R

VEZ AN U AR . VRIS A5 S AN A ZE Y
B 7-1 450 T B AR I AE I

K 7-1: Pk
TMROIF — N
TMROIE — CAnSRAE TR IR AD
>
INTF —
A A T INTE —
(TMR1IF) PIR1<0> j} ociF 73_,
TMR1IE) PIE1<0> B % CPU (1
e I0CIE TR
[ ] [ )
{\
o [ J
° ) 4L/ PEIE 7}
PIRn<7> ﬂ
PIEn<7> GIE
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7.1 THERHE
ATAT] S0 A B 25 bbby . PTG LA R AL E 1SRk
VFH KT
+ INTCON % f£2%(1) GIE AL
o SRR AR T ZE A ) R T R A
* INTCON Zi1£2% 1% PEIE £ Clyn SR g f v
Bt AR VEAL LS 7R PIE1. PIE2 1 PIE3 27 fE#5H1)
INTCON. PIR1. PIR2 fi PIR3 %77 #%id i rh Wiks i o7
FAF B AT . 518 GIE. PEIE RSN By 3447 1)
R WM, TR AL AR AE W A 2R 1.
2 GIE L& 1B, W R A S5 R LTI 3k
o VERR I TE 454
« GIE fiiE%
o CYRTRUT IR ERS (PC) M A MERE
o HHEAAMMNREANREI T A (F
7.5% “HIMHFEF)O
« PC %3] 115 & 0004h
R 45 R 5 CInterrupt Service Routine, ISR) H1)
(] 42 137 2% 300 o 2 90 v B b AR A SR A R IR . EIE
ISR Z R AZUKG Hh Wb G AT 28, LLBE S0 55 & A v B o
T GIE MriE 2, BT LABRAT ISR 3310 A A5 FATA] vtk
Bl o bR G TiC S, HREASALTE S E T
I7) 28] 1 R )
RETFIE F54- ks n bl W HERR h it . 73
K BTN IR GIE A7 8 1 RIEH ISR,
T TR TR R P WA ARG R, 155 WA N
HIAMREEE AT

1 LIRARHAd R VR RIS I, &
AP TR A IR AE BT R A 1.

2: M GIEfiEEFN, ZBIa . GIE {7

B R A ATAT R Wi e GIE {7 FHKCE 1

N £3 B AL FE .

7.2 TN GE R

R RIS ZE IR A A A R B A B T AR AT
Ji) 1 A A ARE] T 28 AR HF TR o [ 25 v R g g 1 i By 3
o 4 NMEA M. SRS, mMNER R 3 5 54
G4, BRI TR I R R R ). B E R, i
Z: L& 7-2 FIE 7-3,
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& 7-2: e B W V2 S

a1iaziasiasatiaziasiasjatiaziasiasat aziasias|atiaziasias|atiaziasias|atiaziasias/atiaziaslas
[ [
oworr| [ 1| N
KA Z [ v W
|[I[j[:j’r /
GIE \
PC < PC-1 PC PO+1 0004h 0005h
AT [ PC bR IR S (PC) Abitrs 4 NOP NOP (0004h) 4t
454
I /
GIE \
j PC+1/FSR || wiPC 1Y/
PC { PC-1 PC AN pe i 0004h 0005h
HAT —1 PC b 1% 1454 (PC) 4bftif4 NOP NOP (0004h) 4t
OEERSS
1|1H—ﬁ /
GIE \
PC PC-1 PC } FSR ADDR PC+1 PC+2 0004h 0005h
, 0004h) 4 0005h) 4t
sur |[__PC A3 MRS (PC) ibiis#54|  NOP NOP NOP s G
Balh /
GIE \
PC PC-1 PC } FSR ADDR PC+1 PQ+2 0004h 0005h
#ir [ poariys mmHES ] (PC)AHEES  NOP NoP NOP NOP  (0004h) ibftii %
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& 7-3: INT 5 |0 b bef
Q1] Q2] @3] @4 Q1] Q2] @3] @4 Q1] Q2] @3] @4: Q1| @2| @3] @4: Q1] @2| Q3| Q4.
0SC1 S
clkout® ). o . . . Z
S @. : : : :
; L S | - | -
TSN Q T : : : :
INTF SR T e @ ; :
GIE E E \ E | E
?ﬁ?{nu E E E E E E
PC ( PC X PC +1 X PC +1 X 0004h X 0005h
%2 {: (PC) ibffi 4+ (PC+ 1) AbIITRA — . (0004h) &b[IF54 1 (0005h) AbITES
%g {: (PC- 1) &bIG3EA | (PC) RbmoFR4 &M : A ' (0004h) ALHIFES
E 1. fEICREE INTF F5& (A Q1 D .
S A kTR N ZE IS = 3-5 Tey. [Al25 i Wi i 4E 1 = 3-4 Toy, Hidr Tey = $52 B H] . ASE (PC) AbRIFE 42 55
IR 2 XU I A, v i I ZE I 52— AR
3: JRIEATE IR AT #R IRt CLKOUT .
: BRENINT BRI /N SE e, T8 S WG A B L ASOYE 5 45 P IR AS S
5: SLVFE Q4-Q1 B FAT AT I 4 INTF 55 1.
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7.3 PRHEHHME Ak

A 8o ch W7 A 2 AR IR AR 2O it . B4 242 AR
NRAR e, AH N AN B IR RS AE T R G B & E
T HEAKHRARE R Z R, D Z00F AR N W ) A I 7o
WALE 1.

MARIRAE e, a5 GIE A gl i 1, Wb 2 2%k
R . BN, ARk Ak SR AT SLEEP 845
R4 . 7EBkEL 2] ISR Z 01, WA SHITEE SLEEP
EAMRLS . EEZVEAERE, HSNE 9.0% “hEmpt
A RER) 7.

7.4 INT 5[ &

INT BIBIH F 724 b Z Wi ¥ INTCON 247
AR INTE A& 1 7T avFix . OPTION_REG 75 4%
#10 INTEDG A vl #f i Hh Wi R A AEWB AN v . 24
INTEDG 1 % 1 B, L FA-#flk Wi, 4 INTEDG 17t
I, R ERUS hR FT. 2 INT 31 A G,
INTCON 2777451 INTF 7% 1. Wi GIE F1 INTE £tz
B, WA AR P AT B E ) 2 b 7 ) =

75 BB EY

HEANFRWIN, $REI PC Hubk R fEAE R . Ty HL,
PLUN 54785 B 8 RAFAERS T A7 88

o W LR -

« STATUS %454% (TO F1 PD IRSREN RSN

* BSR % f7ed

* FSR #rfrds

« PCLATH Zifrss

B H R W RS AR, XA Bk E . 7F ISR
T o e 25 A7 2% BT A f B T s 5 2k o i SR T B
BEATATIX L 7%, NASSAH NI T A e, IFE
JBHY ISR WK E B . BT & A74%7F Bank 31 1, #f
g, RSN ER, Al RS T A A
AL

© 2011-2013 Microchip Technology Inc.

DS40001574C_CN 5 89 1t



PIC16(L)F1938/9

7.6 FAAAEN: Pl

AR 71 INTCON: =742 51 % 47 28
R/W-0/0 RW-000  RMW-00  RW-0/0  RM-0/0 R/W-0/0 R/W-0/0 R-0/0
GE | PEE | TMROE | INTE | IOCE TMROIF INTF IOCIF
bit 7 bit 0
B -
R = A4 W =1l 51 U = RSB, 240
u=AA x = KA -n/n = POR Al BOR IR AL / JIiA HoAth S A7 I Fr
1=% 1 0=15%
bit 7 GIE: 4 hifi R VFAr

1 = RVFBTH AR W
0 =25 LT T
bit 6 PEIE: #M AT RVEAL
1 = RFFTH AN
0 = Z& 1 Frfa A
bit 5 TMROIE: TimerO Js H Wt far4
1 = Y Timer0 H i
0 =21 TimerO h I

bit 4 INTE: INT #M5H T AR i
1= LU INT AhBrh
0 = Z& 1 INT M by
bit 3 IOCIE: Hi VA4 I e i 47
1 = RVFETAR L
0 = &% 1L FSPAR L H 7
bit 2 TMROIF: Timer0 Ji H Hp Wrbg G A7
1 = TMRO %774 EL ¥
0 = TMRO 77 47-#8 A ¥ H
bit 1 INTF: INT 438 b bs 47
1= %ET INT Bk
0 = RK&A INT 4B iy
bit 0 IOCIF:  HL PAR A A T ) o WA = A7
1 = B0l AR A S | IR A R AR AR
0 = AT — N HPARAL A 7 5 BRI bR S R A s

E 1 IOCIF A& K, KefE IOCBF 27 A7 s I I A FF AR AL TP INTAR G G 2 e, Al %

E: A WA LRI, ANV T AT
VPB4 R T e VAL (INTCON %47 45
(1 GIED [FPRZA W, PR A AR B
1o F P IRAE A AT STV H T BRSOk A
3 8 I A 3 2
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FT7-2: PIEL: shF i RiFFFa 1
R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0
TMRIGIE | ADIE | RCEE | TXE | SSPE CCP1IE TMR2IE | TMRI1IE
bit 7 bit O
RIvE::
R = W37 W = A 54, U= Rz, 3280
U = s X = 41 -n/n = POR Fl BOR I} (8 / JiT 47 Hofth 52 fr i i
1="%1 0=15%
bit 7 TMRLGIE: Timer1 [J#% 7 fo A7
1= RVF Timert [ 13K T
0 = 2% 11 Timer1 [ K4 I
bit 6 ADIE: A/D #1423 (ADC) ikt o
1 = foiF ADC ik
0 = %% 1|- ADC *H1l#
bit 5 RCIE: USART #ZMcH Wt e i
1 = RV USART 2k ik
0 = 2% |- USART it iy
bit 4 TXIE: USART &% Wr o4
1 = i USART &i% ik
0 = £ 1|- USART &% 1
bit 3 SSPIE: [ 847411 (MSSP) Wil farfr
1= fVF MSSP il
0 = %% 11 MSSP 1l
bit 2 CCP1IE: CCP1 "t fvF{r
1 = f¥F CCP1 by
0 =21 CCP1 ik
bit 1 TMR2IE: TMR2 5 PR2 Uit i i fo A7
1 = ¥ Timer2 5 PR2 JGHC A
0 = 2% Timer2 5 PR2 UG A
bit 0 TMRI1IE: Timer1 it o vrAr

1 = i Timer1 E3s oty
0 =251l Timer1 b3t b

Eﬁﬁﬁﬁ~¢%ﬁw%,m%m%|
INTCON 577 a T i) PEIE £ 1,
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e 7-3: PIE2: SR RRVF R 474% 2

R/W-0/0 RW-0/0  RMW-00  RW-0/0  RMW-00  RW-0/0 U-0 R/W-0/0

OSFE | c2E [ c1E | EEE | BCLE LCDIE — CCP2IE
bit 7 bit 0
Bl
R = A W =547 U= R, 240
u= A4 x = RAl -n/n = POR Al BOR I / Fi A JLAb ST A7 i (9

=H 1 0=i%

bit 7 OSFIE:  #ik#h #bii So VA

1 = RVFIRY 2% MR I
0 = 2 11 4R % % Mo v 7
bit 6 C2IE: [h#3% C2 Hlr uifr (i
1= RYFLLE LS C2 Hilkr
0 = 2% 1 Lk 2% C2 b
bit 5 CLlIE: [b#Hs C1 T e
1= RRYFLLELE C1 ik
0 =25 g4 C1 ik
bit 4 EEIE: EEPROM 5 5 Wr ;o144
1 = ¥ EEPROM 5 5 i 1 It
0 = #% |- EEPROM 5 58 hii H T
bit 3 BCLIE: MSSP &£k phoe b i
1= 0 MSSP R4k phoe ik
0 = 2% |- MSSP i Zkhge b

bit 2 LCDIE: LCD #He Wi a4
1= o1 LCD #Ederp ity
= 2% |- LCD BB i
bit 1 REH: KO
bit 0 CCP2IE: CCP2 i i

1= R CCP2 ik
0 = %%1|- CCP2 i

i B VFAT AT — AN b B AR W, HE 2K
INTCON 75 f7#s 1) PEIE /& 1,
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e 7-4: PIE3: MU SLIF& 4745 3
U-0 RW-0/0  RMW-00  RMW-0/0  R/MW-0/0 U-0 R/W-0/0 U-0
— | ccpsiE | ccp4E | CCP3IE | TMRGIE — TMR4IE —
bit 7 bit 0
Bl
R = A W =54 U= R, 240
u= A x = RAl -n/n = POR Hil BOR I / A JLA S A7 i i
1=%#1 0=i%
bit 7 REB: A0
bit 6 CCPS5IE: CCP5 Hilifi L iFfir

1= f1F CCP5 ik
0 = %%|I- CCP5 i
bit 5 CCP4IE: CCP4 il faiFfr
1 = f¥F CCP4 il
0 = %% CCP4 ik
bit 4 CCP3IE: CCP3 il s ifFfir
1 = R¥F CCP3 il
0 = 2% |- CCP3 i
bit 3 TMRGIE: TMR6 5 PR6 VL i /747
1= 0¥ TMR6 5 PR6 ILHE H I
0 =241 TMR6 5 PR6 [CH:H i
bit 2 RsEW: 240
bit 1 TMR4IE: TMR4 &5 PR4 UL Ik fo 1447
1= i TMR4 5 PR4 LH H I
0 = 2%11- TMR4 5 PR4 UL i
bit 0 REIW: M0

E o VAT T — A Sh B N, aruz\zm%l
INTCON 577 a4 i) PEIE £ 1,
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78R 7-5:

PIRL: AMEHWHERETSS 1

R/W-0/0

R/W-0/0 R-0/0 R-0/0

R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0

TMR1GIF |

ADF | RCIF | TXF

| SSPIF CCP1IF TMR2IF TMR1IF

bit 7

bit 0

RIVE:

R = A4
u =R
1="H 1

W = 5 fr
YEF Sl

0=it%

U= R, BN 0
-n/n = POR 1 BOR I {I1E / T4 Hoth B A7 I 1) (H

bit 7 TMRAGIF: Timer1 [ 135 g ibs & 47
1 = rPr AR A

0 = B S 1R Hh T

ADIF: A/D #¥#as H Wiks AL

1 = rh WS R R

O = VAT S5 A i 1 1 T

RCIF: USART B/ bR iR AT

1 = rhWr SRR 5

0 = WA S N

TXIF: USART %% bibr i for

1 = PR Y,

0 = WA SR N g

SSPIF: [A]25 H 47 v
1 = ITEERR I N
O = VAT S5 A i 12 1+
CCP1IF: CCP1 Hlibr&fr

1 = rhWr SRR R

0 = WA S5 N Hh

TMR2IF: Timer2 5 PR2 VLI bz & 47
1 = rhWr SRR 5

0 = WA SR N g
TMRLIF: Timer1 b3 WibrEfAr

1 = ITEERR I

0 = B S N 1R H T

bit 6

bit 5

bit 4

bit 3

bit 2

bit 1

bit 0

A WA A I, AN R T
VFLE 42 Jry i R VAL (INTCON Z5 47
1 GIE) KPR, o Whr A A4
1o F AT NAZAE SOV 2 firafh DRoRs A
V(K] T V47 2

H (MSSP) Hiibri&Nz

DS40001574C_CN 2 94 1t
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FE4% 7-6:

PIR2: #MHWTER S 2

R/W-0/0

R/W-0/0 R/W-0/0 R/W-0/0

R/W-0/0 R/W-0/0 U-0 R/W-0/0

OSFIF

| caF | c1F | EEF

BCLIF LCDIF — CCP2IF

bit 7

bit 0

EE:

R = n] iy
u = A4
1=%1

U= RSBz, #3540
-n/n = POR 1 BOR INI{I{EL / FIT A7 HoAt S2A I (4

bit 7

bit 6

bit 5

bit 4

bit 3

bit 2

bit 1
bit 0

OSFIF: & #s i o Wrbs 4
1 = T Ry [

0 = AT S 0 B 1) P 7
C2IF: b C2 Hhikikr Ay
1 = HpIT SRR Y

0 = A7 A M 3 =R
ClIF: Lb##s C1 HhlbkrdAir
1 = TS R Y

0 = WA S5 I By v
EEIF: EEPROM 558 i h ks &
1 = BT Ry

0 = A7 S5 I B fy
BCLIF: MSSP it 2k bz v Wik & fr
1 = v A AR I R

0 = AT S 0 B 1) P T
LCDIF: LCD #iderh kg EoLr
1 = HpIT SRR Y

0 = A7 A M 3 = I
RLM: k0
CCP2IF: CCP2 thifikri&Afr

1 = BT S I R

0 = JEAT S 0 B 1) P T

A PRI, AN AR R T AT
VR4 Ry T A VFL (INTCON 547 4%
0 GIE) KPR, bR A7 A4
1o FHPV AT RAZAE SO VFH I 2 ATl Orofs A
J3 (K] TR T AV 2

© 2011-2013 Microchip Technology Inc.
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HAERT-T: PIR3: AMEH TR/ 3
R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0
— | ccpsiF | ccpaiF | ccP3F | TMReIF — TMR4IF —
bit 7 bit 0
EyE:
R = Al W =[] 54 U= R, 40
u= A% X = KA -n/n = POR #1 BOR I [/ / iTs HAth 52 A7 i 1) (i
1=%1 0=7F%
bit 7 AP A0
bit 6 CCP5IF: CCP5 Hihs& (i
1 = TR
0 = AT S 0 B 1) P T
bit 5 CCP4IF: CCP4 Hlitr=ENr
1 = B AR
0 = AT S A7 M0 Y. (1 HR 7
bit 4 CCP3IF: CCP3 &t
1 = T R
0 = WA S A7 IR Y. 19 it
bit 3 TMR6IF: TMR6 L5 PR6 UG A Wb Az
1 = BT Ry
0 = VAT S5 M0 S 1) P 7
bit 2 REH: $40
bit 1 TMRA4IF: TMR4 5 PR4 VLEC H kbR Ar
1 = bR
0 = WA S A7 IR Y. 19 it
bit 0 AP A0
e 24 IR A A PR 2RI, AN AR N T e

VPhr iAW e VEfz (INTCON %5 74
(f GIE) KPIRZSUIT, H bR A7 A4
1o F AR INAZAE FOVEH e 2 B DR A
I3 4 P IR A AV

DS40001574C_CN % 96 1t
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R7-1: el [N Rk e x|

L Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 igﬁ%
INTCON GIE PEIE TMROIE INTE IOCIE | TMROIF INTF IOCIF 90
OPTION_REG WPUEN | INTEDG |[TMROCS | TMROSE PSA PS<2:0> 187
PIE1 TMR1GIE| ADIE RCIE TXIE SSPIE | CCP1IE | TMR2IE | TMR1IE 91
PIE2 OSFIE C2IE C1IE EEIE BCLIE LCDIE — CCP2IE 92
PIE3 — CCPS5IE | CCP4IE | CCP3IE | TMRGIE — TMR4IE — 93
PIR1 TMR1GIF | ADIF RCIF TXIF SSPIF | CCP1IF | TMR2IF | TMR1IF 94
PIR2 OSFIF C2IF C1IF EEIF BCLIF LCDIF — CCP2IF 95
PIR3 — CCPS5IF | CCP4IF | CCP3IF | TMR6IF — TMR4IF — 96
2ibat — = RIWHLRTT, BN 0. T AME IR 8T,
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8.0 {kEZE (LDO) #&[Es:

PIC16F193X B W #ifkHk2% (Low Dropout, LDO)
Falad, wrrLlRAt 3.6V LI LW T/EfH k. LDO Al Y
WS AR R R K, RN S0 1F VDD AT 1/O BT
ERFIIBRET . HPARAERE / 25 1E% LDO i,
IR H . PIC16LF193X A L TAE¢EH = 3.6V Y
Vob F, HAMER LDO,

P41 1/O 5| HITT LAR R & LDO M R4, Axidh Vcap
I, REATFE, HBIMTE ESR AR LUER:F
VeapP Bl DIRALEIA R R s As e M.

Tt 7 25 A7 92 1) VCAPEN<1:0> {7 B ULy 2 WA 2| kit
YerEh VeaP B, 52 W% 8-1,

BN, AN AN LDO FULEs. B IRARIRR
15, TEREXANE AT, SRR B AR
A sEATR SR, SRRSO, SRAE R R
MEZHEE, HSILE 30.0 T OCHRAR T
(PIC16(L)F1938/39) ” H LDO & JE: g4 ME K

% 8-1: VCAPEN<1:0> $E3%A1
VCAPEN<1:0> Ci)iil
00 RAO
01 RA5
10 RA6
11 7. Vcap
% 8-2: 5 LDO KB E F HF A7 ARICE
2R fr | Bit-/7 Bit -/6 Bit 13/5 Bit12/4 | Bit11/3 | Bit 10/2 Bit 9/1 Bit 8/0 ig?g
13:8 — — LVP DEBUG — BORV | STVREN | PLLEN
CONFiG2 7:0 — — VCAPEN<1:0>(1) — — WRT1 WRTO %
B — = RSEIHIG, ¥4 0. LDO AMEHBIRHIC,
1. {UEAT PIC16F193X 21t

© 2011-2013 Microchip Technology Inc.
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9.0 HHHEKX KR

P AT SLEEP 354 HE AR H R

HENARBRAE I, 4778 AT 4

1. WDT #ERHEEREET G liae T ERIR

W) TAHED . o

STATUS 7 {7+l PD fi7ii %

STATUS #7410 TO {8 1.

11 CPU Wb,

31 kHz LFINTOSC A&s¢i, J+H i 31 kHz

LFINTOSC £ 4ty A 5 m] AZEARIRBRE A 4k

4T AE,

6. Timerl &F e AZHM, F+H b Timer1 I35 4%
PRI A5 W] DAAE RS R 4k 2 T4k .

7. ADC A=igmi CinFiEse 7L H FRC B4P) .

8. HAML AL YR B A Z R,

9. /O ¥ 3 AT SLEEP 4542 BTHPIRAS (BKE)
g T RS R A .

10. WDT ZAMIE LA SZRIRAR 20520

KFAMEAERIIAR TAEME 2 HAE R, SIS

T,

TR ORFE M AR LT AE, N 2% R DU 45t

o /O BIHIAR R A

o HNEHLER A /O 5 I FRL I

o PIEBELER M 1/O S B

o HYRIRIR BT PSS LR 51 R

o BiHefd ] 31 kHz LFINTOSC

o KPS Timer1 3834 5%

N T BN G RS S INTFE R, NAESMER

B4 A FI 1O 5115z 4 VoD B Vss.

AJ DL HLI ) Y L B R 4 45 DAC F FVR b 2 2%

FIREER . SCFIXLEER T 25 5, ES W 17.0 ¥

“YOREEEES (DAC) HEER” RIZE 1404 “[ws%

HE (FVR)”.

ok wDdN

9.1  MIRBRAR = e i

AT LLE I ZT — 0 S DR IR 2 i i «

MCLR 581 F MR N Cll SRAFRE)D

BOR A7t R Afife

POR %1

e 8 Cansiffigg

ATAT M35 e

Refi 2E PRIRII Z AT AN = AR I i il (2145
B WA o

W 3 ANFE A E AL 5 3 NN T
BIRESE . A5 e R ARSI R AR MR AR, 153
Ee.11T “HaeBENRE" .

MHAT SLEEP 3541, T—4384 (PC+1) #ifisiX
o G SR Ay B I T W SR R g A, U200 ST VR AR Y,
B T Fe A . MRS GIE AL HPIRAS T % . R GIE 7
WA b, SRR ak AT SLEEP #8454, R
GIE {i#k i, #4Es 4T SLEEP 384 51154, AR5
B B R SRR . WERANAEAAT SLEEP $54 )G 148
4, H ' NAZA{E SLEEP 54 JG I E —4% NOP 54 .
PP MARBRBE R e RN, WDT W%, S5elm H G
Ko

o ok wh =

© 2011-2013 Microchip Technology Inc.
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9.1.1 A5 FH H b e

AR AR (GIE #9352 , JFHAT— PRk
iﬁﬁﬁﬁﬁu*ﬂdj%ﬁhuuﬁ 10, K kAd N —
o WIRAEHAT SLEEP 484 Z BT R A= i

- SLEEP #54¥4F 4 NOP $4T

- WDT 1 WDT Tl g AN aig =

- STATUS %4741 TO (A2 1

- STATUS % 174411 PD MR &%

& 9-1: A 1o A WRE A AR HRAR S R

o WHRAEPAT SLEEP 4B E 2 J5 & 4 H i

- SL

EEP 54 ¥ 5¢ & PUT

- AR S R AAHRAS S

- WDT #1 WDT fit4

- STATUS % f5es
- STATUS %7748 PD R0kl %
R AEPAT SLEEP 484 2 1, M & RIARENH 0, B

A HEAE

SLEEP $54

177 SLEEP 54,

L] SLEEP fi5 &8t —

II AR IS &

A1 TO {1k & 1

PATTEEEZ BB 1.
AT LR PD f7. 0 PD A7 1,

%< NOP 5§ 44T T«

S E A AT R

'Q1|Q2|Q3IQ4 Q1|Q2IQ3|Q4 Q1| :

'Q1|Q2|QS|Q4 Q1|Q2|Q3|Q4 Q1| Q2| Q3|Q4 Q1|Q2|Q3|Q4
osc1® mmwm

= Sleep . )
TS 4 {(Pc 1) dbitHE 4 AR :

(PC + 1) ity

A EJE

CLKOUT® y / \ / \ 1 Tost® / \ / \ N
bR ' ' /. T T an® . . .
GIE ’TLL | | | : ' | ' ' '
(INTCON #%4£5%) : ;—W I l \ : : :

___;____.____.jkﬁfi_’f%ft___.____.____.____.____.
W : : S : | : :
PC X PC X PC +1 X PC +2 X PC +2 W PC +2 X 0004h X 0005h \

364 { (PC) KEIIFES (PG + 1) AbiF5 4 '(PC + 2) ibitsdE 4 '(0004h) &b ¥4 4(0005h) AL 4

ZTEM(0004h) AbHITE S

& 1 B2l XT. HS 5 LP Ryt
2:  fEXT. HSELP RFGHA T, AU CLKOUT {55, Bt SRt RAUE NN P2 %
3:  TosT=1024 Tosc CAAZLLFIZED o MR AUEM T XT. HS 8 LP #3545,
4: ¢ GIE =1, XM T, kiﬁ%ﬂ&“ﬁﬁ)— F41HH 0004h 4011 ISR, il GIE = 0, FEJ7 4k 8AT o
£ 9-1: E# AR FFRICE
LZFR Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 iggﬁg
INTCON GIE PEIE TMROIE INTE IOCIE TMROIF INTF IOCIF 90
IOCBF IOCBF7 IOCBF6 IOCBF5 IOCBF4 IOCBF3 IOCBF2 IOCBF1 IOCBFO 145
I0CBN IOCBN7 IOCBN6 IOCBN5 I0CBN4 IOCBN3 I0CBN2 IOCBN1 IOCBNO 145
I0CBP I0CBP7 10CBP6 I0CBP5 IOCBP4 I0CBP3 I0CBP2 I0CBP1 IOCBPO 145
PIE1 TMR1GIE ADIE RCIE TXIE SSPIE CCP1IE TMR2IE TMR1IE 91
PIE2 OSFIE C2IE C1IE EEIE BCLIE LCDIE — CCP2IE 92
PIE3 — CCPSIE CCP4IE CCP3IE TMR6IE — TMR4IE — 93
PIR1 TMR1GIF ADIF RCIF TXIF SSPIF CCP1IF TMR2IF TMRI1IF 94
PIR2 OSFIF C2IF C1IF EEIF BCLIF LCDIF — CCP2IF 95
PIR3 — CCP5IF CCP4IF CCP3IF TMR6IF — TMRA4IF — 96
STATUS — — — TO PD z DC C 24
WDTCON — — WDTPS<4:0> SWDTEN 105
Rl — = RIIHTT, B2k 0. HBEAE BT,

DS40001574C_CN f 102 1T
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10.0 EBIMER S

B Ve 2R RGUE I %, R e AR i R 3 P
& H CLRWDT #84, HI Ve as =8 . Hi 1M
SEN2HEH H T¥ RGN B F IR E

WDT HA W F etk

o BT SR

o LR

- WDT H21liRE

- WDT ZER IR 2%

- WDT i #cpEf ]

- WDT r4451k

I E ML A 1 ms & 256 F

o ZANENLAE

PRHI A i) 1 A S B

& 10-1: F 11X 5E B 2R AE

WDTE<1:0> =01
SWDTEN
WDTE<1:0> =11

LFINTOSC

WDTE<1:0> = 10 :D_|—/_/
Sleep

23 {ir n g
iy 4ids WDT

—» WDT &I}

WDTPS<4:0>

© 2011-2013 Microchip Technology Inc.
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10.1  JRS7 AR

WDT LA 31 kHz LFINTOSC N ¥4k 3% 2e4E b ot
e, AREFTARREAIAEIET 1 ms BFRFR IR A 6
LFINTOSC A%, EZ WA MEE .

10.2 WDT L{E#E

B 1 1M 5E N RSB EAT 4 Bl TR, e E T AR RS
WDTE<1:0> fif5Hl. 2 W% 10-1,

10.2.1  WDT h&1fifie

L & 2 A7 2 WDTERL ¥ B o 111, WDTIR AT fE
WDT {347 e 71 AR 7] 24

10.2.2  WDT ZERHR I 2511

BeE 7 AR A1) WDTE { % & & 10 i, WDT BT 1
PRIRIN 2 4h, — B Alifg.

WDT {347 5) fi /i pRHE 301 JE %

10.2.3  WDT H#f44
Mt E 74 WDTE 7% N 01 B, WDT i
WDTCON Z547 281 SWDTEN {7424«

WDT {r4" IIREASZIRIEE . 2R, WS
*10-1.

#* 10-1: WDT TR
. =0 WDT
WDTE<1:0> SWDTEN Bzt P
11 X X HR
et il H3
10 X
NI 250k
1 %
o1 X EER
0 £
00 X X Ak |-

#* 10-2: WDT & E 4

10.3 #EAKR AW
WDTCON /7251 WDTPS {37 i LLi% B M 1 ms & 256

B ChRBr(ED I . A5, BRI A 2
o

104 BEEWDT

KA 4EN, WDT iE%:
SR CIN=E YA

« AT CLRWDT 54

o BeOEREAPRIRAR

o A DA U = P

o PRI A

o WDT 2%

o EHAEIREN S (OST) IEfEIEAT
HE2ER, ES K 10-2,

10.5  PRHREAE B LAE R

BLAEE ARHRBS T, WDT W53, W S ORB A )45 g
7 WDT, WDT ¥ & 3.

BAEIR HARIRE R N, WDT FRiE % . WDT RS =,
H# OST (WMEffifE) 4il. KT OST MHZEA,
IEZ IS 5.0 7 “IRGIFIR G 40
®8)7,

WERAE B4 TRIRB N A4 WDT #BIN, ANar=4E
AL, M2, Kot 4kl T4E, %o STATUS %
7251 TO M PD A LUR/RILEHM. HEZERE, ES
LSS 3.0 1 “FEAEBRMIL” FI STATUS %ifise (H7Ess
3-1.

Py WDT
WDTE<1:0> = 00

WDTE<1:0> =01 H SWDTEN =0

WDTE<1:0> = 10 H.k AARHEA -
CLRWDT @4 "
For Wl 3 4 5 s i

B HRIR + RGH 5 = T1I0SC. EXTRC. INTOSC & EXTCLK

1B HKHR + RSN = XT. HS 8¢ LP

W4 F 5 OST JER &5k

B INTOSC 70 4iitt  (IRCF {ir)

R

DS40001574C_CN i 104 1T
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10.6  FHiEsw X FHl1EE

HAFA% 10-1: WDTCON: F&I'1f5E b 28 il & 738
u-0 u-0 R/W-0/0 R/W-1/1 R/W-0/0 R/W-1/1 R/W-1/1 R/W-0/0
— ] — \ WDTPS<4:0> SWDTEN
bit 7 bit 0
BvE:
R = ] 3efv W = 1] 57 U = KA, 32240
u= A4 x = R4 -m/n = POR F1 BOR I [{{# / 47 FeAt 52 47 s (4
1="51 0=i%
bit 7-6 FE: Wh 0
bit 5-1 WDTPS<4:0>: & [ 141 5E I 4% A E P07

{7AE = oAkt

00000 =1:32 (HLEE]FE 1 ms)
00001 =1:64 CHLAY[EIRE 2 ms)
00010 =1:128 C(HLA[A]lE 4 ms)
00011 =1:256 (47 [a]f%E 8 ms)
00100 =1:512 (#74[a] k% 16 ms)
00101 =1:1024 (H#[A]fE 32 ms)
00110 =1:2048 (4iL7I[E]kE 64 ms)
00111 =1:4096 (#L7AY[a][E 128 ms)
01000 =1:8192 (#7AY[a][E 256 ms)
01001 =1:16384 (HAAIfH 512 ms)
01010 =1:32768 (HLAIEFE 1)
01011 =1:65536 CHLAIME]kE 2s) (EAE)D

01100 =1:131072 (2'7) (Ad|a]kG 4s)
01101 =1:262144 (2'8) (A jil g 8s)

01110 =1:524288 (219 (7! |a]kH 16s)

01111 =1:1048576 (220) (% |a)ks 32s)
10000 =1:2097152 (221) (#L7[i]fF 64s)
10001 = 1:4194304 (222) (L7 ja|fE 128s)
10010 = 1:8388608 (223) (L7 |a]fg 256s)

10011 ={f%. ARl5E/NEE (1:32)

11111 ={#%. H35ENEE (1:32)

bit 0 SWDTEN: & 14158 i 25 A g / 28 1047
% WDTE<1:0> = 00:
ZE AT

W% WDTE<1:0> = 01:
1= {fifg WDT

0= 2% WDT

% WDTE<1:0> = 1X:
W A
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% 10-3: H5FE AN BHXHFERILE
. : : : . . . . HEERE
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
B4 FEH U
OSCCON SPLLEN IRCF<3:0> — SCS<1:0> 73
STATUS — — — TO PD Z DC € 24
WDTCON — — WDTPS<4:0> SWDTEN 105
P vE: X = REL, u=AA, —=RKEIEIC, B8 0. FHIVE R ZRAEH BRI,
% 10-4: S5EMAENSHXNEEFHFHFRLE
LR £fr Bit -/7 Bit -/6 Bit 13/5 Bit 12/4 Bit 11/3 Bit 10/2 Bit 9/1 Bit 8/0 iggﬁgg
13:8 — — FCMEN IESO CLKOUTEN BOREN<1:0> CPD
CONFIG1 — ——— 54
7:0 CP MCLRE PWRTE WDTE<1:0> FOSC<2:0>
B VE: — = RSEULERIG, 04 00 F I E A AMEH 5 5T,

DS40001574C_CN %5 106 11T © 2011-2013 Microchip Technology Inc.
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11.0 #E EEPROM N GFREF g5
el
Ko EEPROM FIIIN A7 R FF 47k 2826 1F 3 AR (e
A VDD D AT . PR AT B
S 0 SC P 25 A s I, T A ek T i 2 47
(SFR) [l 3. 45 6/ SFR FT Uy 11 P A7t 2
« EECON1
« EECON2
« EEDATL
« EEDATH
« EEADRL
« EEADRH

M SRR IT A S L, EEDATL 2577 847 B s
1) 8 fi%id, EEADRL 257857/ 1 11 (1) EEDATL .
ToiTHE. Xeegsk HAr 256 F55E EEPROM,
1SS F A Oh 2] OFFh,

Ui I R i Se bt , EEDATH:EEDATL ZF (£ 88 %] &
BT, AR [ 510 14 fr8d, 1 EEADRL
1 EEADRH ZF A7 TN TF T, AE s A2y
AT 15 Ak,

EEPROM % ¥ 17 i #% fC 1R LL 215 4 AL AT 352 5
EEPROM ZEY5H4E4 H 3R HAR A R uIt 5 A
BEE SN .

BN E A e g, BN f R i A
far R R AL, h LT R AR AR A1 FUR S L P LB A,
F AT A

BT BT X FE AT it 2 R B AT B E I T &
TR RIN AR A 2% B B A WRT<1:0> [ %
Ho R, RARVFIEFEFAER.

DERPFRARRD LR, 2SR TE SR AN TR U ) B B
TP . EACH R I, CPU 4y nl gk 4 s Fiifs
EEPROM 171t 23 RN A7 RE P A7t 25

11.1 EEADRL f1 EEADRH & f-8%

EEADRH:EEADRL 75 784 AT LA T4k d5: K 256 7511
45 EEPROM it K 32K 7[R P A7 fifi 25

MIERRE R, Mk ST S N EEADRH 7Y
ERMCFE T E N EEADRL 2 fE4%. 4kt
EEPROM i, ¥ Hbtk €S~ 5 N EEADRL
AT

11.1.1 EECON1 1 EECON2 #4728
EECONA1 /& 1ji 0] EE f7fif 8% ()42 i 27 A7 58 .

07 EEPGD ¥ U in) (PR FE 3 A7t e il & S A7
o MIEERN, T )5 SHRAEE K5 %) EEPROM 17 2%
HAT. ME 1, AT SSRGS R Ak s it
1T EAijGE, BilEd EEPROM.

67 RD 1 WR 20518 sh s . AR e X L
PrE A MEPEE. ERsEEEERE, miEtEEe
5%, BT EEHARER WR AEE, @k Est
it R S A

4 WREN {7% 1 1, AFHITEE/E. B, WREN
B . fEIE W B AT 25 5 4E B & A7 e
WRERR 17 & 1, fEXEHEAT, EALEH TR
WRERR {7 H-HAT AR (45 R b BLFE )T

MEEAESE N, PIR2 788 b Wikr &AL EEIF &
1o AZbRELL AT

i EECON2 735424 0. EECON2 27 1% 24V 7 $ i
EEPROM S i . BFRES HAE, UAUKEEE
1’5 X\ EECON2.
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11.2  fFH%$E EEPROM

¥4 EEPROM &=l A Al 775 Sk EE%), 2%
HAA DT AN E 5 S (Bilan: )y m et
B2 R IEIE) « J— AP ESIEE S, m
F— B PR R A, wn] Reid O i
X EEPROM AT 5 NEIREL, A i snd 38
AN FEWHFATE NIRRT S 73 W8 30.0 3 “BSH
J& (PIC16(L)F1938/39) ” . R REIXFhIHHL, A4
PATEESIRE . Sk, PO ARSE T A & (il
W, D AR fAEE NP At A .

11.2.1 s EEPROM fr-fifi#s

TREIBAR AT A0, H P e it 5 N EEADRL %F
172%, 5% EECON1 /£ 2%f) EEPGD 1 CFGS =il
7, BRIGE 1 #5107 RD, ESEMF—AM,
EEDATL #8780 R, Z8dih ~—
2484 I . EEDATL Kt M E MAR4F 52 N — ki H
FURAZ RIS NBRIN (ESREE R Rk,

Bl 11-1: BHE EEPROM

BANKSEL EEADRL ;
MOVLW  DATA_EE_ADDR ;
MOVWF  EEADRL ;Data Memory

;Address to read

BCF EECON1, CFGS ;Deselect Config space
BCF EECON1, EEPGD;Point to DATA memory
BSF EECON1, RD ;EE Read

MOVF EEDATL, W ;W = EEDATL

H: Jeie: CPD A7 HBEAE AT, #SHT AR
EEPROM.

11.2.2 ¥4 EEPROM 174ifi %

75 EEPROM i A6t e, 7 N B S0k Z oo
Huhik'5 N EEADRL Z5 745 344404 5 N\ EEDATL % 4¢
2o ARG F P IR S 3 IF 46 5 NS0
AR e A I LR (B, Bk 55h B A
EECON2, Bfij5¥ AAh 5N EECON2, # /&% WR fir.
B 1D BEWEN, BASBEIIS5EHE. FiZEH
A 1

LAk, A2 EECONT F1) WREN 7% 1 DL E'S #
Yo IXPHLEIAT B (I FACES A TA R CRw) (IR
PR PEORE 4 EEPROM. % T ¥ EEPROM
ISFCASR, P A 24 WREN £775 2% . WREN 74
fie AP 22,

—ANERHRHE, HE WREN AL AL 500t
WM. K&3dE WREN 78 1, 50 WR A2 IEEE 1.
GRS, WR AL B EEZ IR H EE S 52k b
trEN (EEIF) H 1. M)Al Wl A e Az .
EEIF AU AR %

11.2.3 Bf7 1R R AR R AR 4 4 it
FHEAEMT, HFPHAFERHYE EEPROM it s
ANEH. T Bk EEPROM R EH4E, SN T %
MR L. L, 5% WREN. [AK, _LHIERE
2% (64 ms AL B4 FH X EEPROM #E4T 5 #
(e

BIHFFIHA WREN A7 3L RIB7 I 7E LU SO0 B4R
INEHERAE:

LN

o FHJR

o AR

11.2.4 RSO AR £l EEPROM #:4F
BIBCE T AR T CPD B85 2 0, AT LUK Bt 42 4%
PEHEATACHE AR

10 BUE A7 2 Z A AR 30 ), A CPU 7T %) # ¥
EEPROM AT 15 # 4 . MBI A- it g8 2 AL LR 1)
SO FEFE At A TACR (g . SXRRATT AT L AT
NAS 7 i $cdE EEPROM P 25 I 72 7 Sk 2 AR 14 I 78
Fo
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51 11-2: S#¥# EEPROM
BANKSEL EEADRL ;
MOVLW DATA_EE_ADDR ;
MOVWF EEADRL ;Data Memory Address to write
MOVLW DATA_EE_DATA ;
MOVWF EEDATL ;Data Memory Value to write
BCF EECON1, CFGS ;Deselect Configuration space
BCF EECON1, EEPGD ;Point to DATA memory
BSF EECON1, WREN ;Enable writes
BCF INTCON, GIE ;Disable INTs.
MOVLW 55h ;
MOVWF EECON2 ;Write 55h
2= MOVLW OAAh ;
£%  MOWF  EECON2 :Write AAh
i BSF EECON1, WR ;Set WR bit to begin write
BSF INTCON, GIE ;Enable Interrupts
BCF EECON1, WREN ;Disable writes
BTFSC EECON1, WR ;Wait for write to complete
GOTO $-2 ;Done
A 11-1. VI AE TR P A7 i 2 58 A BT I 7
‘Q1’Q2 Q3| Q4 Q1’Q2 Q3| Q4 Q1’Q2 Q3 Q1’Q2 Q3 Q1‘Q2 Q3| Q4 Q1‘Q2 Q3
I
| I I I I I
[N A7 b1k < PC X PC +1 XEEADRH,EEADRLX PC+3 X PC +4 X PC+5 )
| I I I I
! | | | |
PR K | >< INSTR (PC) ><INSTR (PC +1) ><EEDATH,EEDATL>< INSTR (PC + 3) >< INSTR (PC + 4) >< |
I I I I I I I
| FELEIAT | TELEAT | TESLIAT | TESE ] ! TEMEIAT | AT |
| (PC -1) &b i¥54 | BSF EEON1,RD | (PC +1) ibffia 4 el AT NOP | (PC +3) QFI’J?ETG | (PC +4 hrte4 |
I I I I I | I
RD fi | I | I I I |
I | | I I | I
EEDATH | ! ' : | ' !
EEDATL | I I I>< I I I
A |
I

© 2011-2013 Microchip Technology Inc.
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11.3 NP ESRR

T IR INATRE A7 2% 45 M3 T BB A g A R IR R
B, IR APAE S AT HED | o BRAT R ES [ 2 B2 1 14
PIREF AP o AT A2 H P 3 T BEBR IR de  NER KN

WA Y HAREE TR Z 5T A s BEN (HECE
FAATERI WRT<1:0> 758 X, A X N TR P A7t
PRAT E B R .

PERIEAT G, T 0T LAKHZAT (3000 B A 3k 4 T 358 g
. BAREFAESTIEGRE S E N 14 75 5EE
BT, SRR E DT RIX LS 2%, HE ]
PLiE % EEDATH:EEDATL 47 s X LS Ak
HEBAA N A .

& USR] P RUARME By LAY SRR (14T,
A ABIFSEICEEAT (K] A 2T fRA7 £ RAM A
IR AT R -

Bl ST AT REAE TAT ol e, F 8k
P SRR S BT 8 2 IR shamRestt, A figse
PR AT B, BAT 32 AT RN
AN BT i (8 P T 2 B RN A7 4 IR B A

11.3.1 BN AR P A7 2%

BTG, A

1. ¥ S AR AT 253 dik A7 R0 BB v A R M Bk A N

EEADRH:EEADRL 77 fE485%7

2. fs EECON1 % {74+ ) CFGS fiiifi% .

3. ¥ EECON1 Zif7#31 EEPGD #=HI6 & 1.

4. SRJ5, ¥ EECON1 A r#sdsiilfs RD & 1.

— HB SR B, N AP A s s i 28 —

Mg AR W B . XS 5 8% B “BSF

EECONL,RD” ¥54 )G HIEH 4 Fa Wi M . 7E B3

T—AJi ], EEDATH:EEDATL 2 {7480} sk S

T, REATERE S e A iz R A E A 0

EEDATH:EEDATL 3 f7 4% X R S8 B A R AE 42 R — ik

FRAE BT P R LS N SR A1k,

E L BRI IEBEERNPARLS N
NOP. iXm LA IEFH P EERD AL E 1 ST
—5AR A PATRUE G4

2: A CP RLABEE Wi, #nl LAeHn 47

BRI IR FESFAFAE 2% o
TR AEAGAAT I N RIFR FPAEAif 28 5 BUE R 20T e i 2%
RIS, PERIESIE 111,
£ 11-1. AR A B
e BB 0T R 4R SRR U5
PIC16(L)F1933 32 4%, EEADRL<4:0> = 00000 32 4%, EEADRL<4:0> = 00000
PIC16(L)F1934
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) 11-3: BENFEF S

* memory at the memory address:
PROG_ADDR_HI: PROG_ADDR_LO

*  PROG_DATA_HI, PROG_DATA_LO

BANKSEL EEADRL
MOVLW PROG_ADDR_LO
MOVWF EEADRL
MOVLW PROG_ADDR_H1
MOVWL EEADRH

BCF EECON1,CFGS ;
BSF EECON1,EEPGD ;
BCF INTCON,GIE ;
BSF EECON1,RD ;
NOP ;
NOP ;
BSF INTCON,GIE ;
MOVF EEDATL ,W ;
MOVWF PROG_DATA_LO ;
MOVF EEDATH,W ;

MOVWF PROG_DATA_HI

* This code block will read 1 word of program

* data will be returned in the variables;

Select Bank for EEPROM registers
Store LSB of address
Store MSB of address
Do not select Configuration Space

Select Program Memory
Disable interrupts

Initiate read

Executed(Figure 11-1)
Ignored(Figure 11-1)
Restore interrupts

Get LSB of word
Store in user location
Get MSB of word
Store in user location

© 2011-2013 Microchip Technology Inc.
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11.3.2 ERINAAFEF A A

MPATARRDN, R P e it R BRI THERR . BHERRAT

1. K EEEBRIHTAT Mk 2 N EEADRH:EEADRL %
e PO

2. 14 EECON1 % 47#41f) CFGS fiif %,

3. ¥ EECON1 27 47#%f) EEPGD. FREE 1 WREN
PrE 1.

4. KKK 55h Fit AAh ‘5 N EECON2 ([N 174 Fefift
HPH]) o

5. % EECON1 Z5f7as ki WR & 1, LUIIFLR
PEBRERAE

6. 7l EECON1 H /74811 FREE {7, LIHfEAT#E
R AT 45

WHZ I 11-4,

7E “BSF EECON1,WR” ¥84&J5, ACFELSTEEHANEHA

KV BRI P WR LB 1 )5, BUTHIS%

NOP F54 . AbHEAKEET 15 N HAE, 1B N 2 ms #E R

) o IXASEARBRBIR, B BRI S Be dk sLisfT .

MEBE, AbFigs A EECON1 S84 B =4454

AR ST

11.3.3 B INIERE AT 2%
LR S B AR P A it 2%«

1. BEANEGEN TG,

2. BEHRBANEHATE.

3. EShmFRERE.

4. EEF AR 35, HAGNTEEE.
GNFETFAEAERS Z AT, BE N K F 00 R el AR
KENT . PGS — IR B GR—1T. RaI5#8E
AN E B3R

TP R L — IR B A=A EAN T . —IRE AN
KAHEF SR B2 HAER, HS K 11-2
i 8 NEWAF AR P2 IS E84E) o 581
7935 EEADRL & X ffdthikil 56155, ansk 11-1 s
BEERESIEIX DT, PR SERESmA, 5
BifE A A 8L 7 Ox3FFF,

NSER AT A RE, DA S B A7 A8 F i RE R P A7 il B
XSSy ANy L, BREE — MEFAAG
HOTAMOITE SRS . RE, FEEEE A
SHUER, BIMETY. TFERRRIREUT I A fe
A YN e ) R B NP ey s X (e NIV Sl Sl
IR

1. ¥ EECON1 #1745 EEPGD f1 WREN 7 & 1.

2. F EECON1 %17 %3] CFGS friF %,

3. K EECON1 % /Z2 M LWLO AL E 1. 24EECON1
ZFAELRI LWLO 720 1 I, 5551 H R A S
88, RE R BN INAFFE P AT il A 10 5 A o

4. BFEE5ANMH ok N EEADRH:EEADRL 7
28Xt

5 K% B 5 N MR F Mo B A
EEDATH:EEDATL % 17454 .

6. KU 55h 1 AAh 5 AN EECON2, AR5
EECON1 % {74l WR 78 1 (ARG PR
FAD o« BIAEBENEBAT7ES .

7. ¥+ EEADRH:EEADRL % Egsnt iy 25 1 LA3g
i) N —ANEIG,

8. HEHRHS5ZE T, HIREG —NEBFE LIk
M Bar s f C3s 8 e e oh 1k,

9. K4EECON1 2 1Z45 I LWLOf/ i % . 24 EECON1
PFAEAK) LWLO 724 O I, ‘58 B Ehx N
TR A A S

10 % 2 5 N B )F g 8 Bl A
EEDATH:EEDATL %248 %) o

1. #&K&#H 55h Fl AAh 5N EECON2, ¥
EECON1 % A728410 WR A8 1 (NAE g AR
FAD o BUE DI BE RS NINTERE P
itas.

AWK PR BRI NN B, HE, &k

FEANE BT IS NFEF A% .

B 11-5 45 T 58321 8 5P IR BRI an HhERE N

EEADRH:EEADRL 23 (£ 88 % ), 8 “F#h i ok 1) 4% -k 2%

Ao

E: ] 11-5 iR Pt AR RS A T 2K, I

L 5E 4 2 B4R (10 R PP A7 #4817
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fE “BSF EECON1,WR” 4 Ja, ALFHLass 2Py a1y
KBCE SHAE A A JAE WR AL E 1 J5 0475 4 NOP
Q. KCPLERRE N R, RO 2 ms, (H{FE
AL (L, BARE R AT AN
f5to XA ARIRAE S, IR b I Bh A0 A o 4K 2212 1T

LWLO = 1 i, AbPEZSASIF 1L, 838 N S8iras,
EHHE, MM EECON1 Efs4 EH%E 454
PSP

A 11-2: Xt 8 NME YA IN TR P A a AT IR S B 4E
7 5 07 0
EEDATH EEDATA
RS e
\ J
EHEANRRE—NF M BEEANNRNEBE—F

EEADRL<2:0> = 00

EEADRL<2:0> = 001

EEADRL<2:0> =010

gk et | I

! }

14

EEADRL<2:0> =111

I I

! }

e
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Bl 11-4:

EREFAERN—T

This row erase routine assumes the following:
1. A valid address within the erase block is loaded in ADDRH:ADDRL
2. ADDRH and ADDRL are located in shared data memory 0x70 - Ox7F (common RAM)

At

gl

BCF
BANKSEL
MOVF
MOVWF
MOVF
MOVWF
BSF

BCF

BSF

BSF

MOVLW
MOVWF
MOVLW
MOVWF
BSF
NOP

NOP

BCF
BSF

INTCON,GIE
EEADRL
ADDRL ,W
EEADRL
ADDRH, W
EEADRH
EECON1,EEPGD
EECON1,CFGS
EECON1,FREE
EECON1,WREN

55h
EECON2
OAAh
EECON2
EECON1,WR

EECON1,WREN
INTCON,GIE

-

NN N N uT N ow

Disable ints so required sequences will execute properly
Load lower 8 bits of erase address boundary
Load upper 6 bits of erase address boundary

Point to program memory
Not configuration space
Specify an erase operation
Enable writes

Start of required sequence to initiate erase
Write 55h

Write AAh

Set WR bit to begin erase

Any instructions here are ignored as processor

halts to begin erase sequence

Processor will stop here and wait for erase complete.

after erase processor continues with 3rd instruction

Disable writes
Enable interrupts
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i 11-5: SEANRNFEFF S

; This write routine assumes the following:

; 1. The 16 bytes of data are loaded, starting at the address in DATA_ADDR

; 2. Each word of data to be written is made up of two adjacent bytes in DATA_ADDR,
; stored in little endian format

3. A valid starting address (the least significant bits = 000) is loaded in ADDRH:ADDRL
4. ADDRH and ADDRL are located in shared data memory O0x70 - Ox7F (common RAM)

BCF INTCON,GIE ; Disable ints so required sequences will execute properly
BANKSEL EEADRH ; Bank 3
MOVF ADDRH, W ; Load initial address
MOVWF EEADRH ;
MOVF ADDRL ,W ;
MOVWF EEADRL ;
MOVLW LOW DATA _ADDR ; Load initial data address
MOVWF FSROL ;
MOovLW HIGH DATA_ADDR ; Load initial data address
MOVWF FSROH ;
BSF EECON1,EEPGD ; Point to program memory
BCF EECON1,CFGS ; Not configuration space
BSF EECON1,WREN ; Enable writes
BSF EECON1,LWLO ; Only Load Write Latches
LOOP

MOV IwW FSRO++ ; Load First data byte into lower
MOVWF EEDATL ;
MOV IW FSRO++ ; Load second data byte into upper
MOVWF EEDATH ;
MOVF EEADRL ,W ; Check if lower bits of address are "000°
XORLW 0x07 ; Check if we"re on the last of 8 addresses
ANDLW ox07 ;
BTFSC STATUS, Z ; Exit if last of eight words,
GOTO START_WRITE ;
MovLW 55h ; Start of required write sequence:
MOVWF EECON2 ; Write 55h
MOVLW OAAh ;

= MOVWF EECON2 ; Write AAh

X BSF EECON1,WR ; Set WR bit to begin write

ﬁvﬁ NOP ; Any instructions here are ignored as processor

; halts to begin write sequence
NOP ; Processor will stop here and wait for write to complete.
; After write processor continues with 3rd instruction.

INCF EEADRL , F ; Still loading latches Increment address
GOTO LOOP ; Write next latches

START_WRITE
BCF EECON1,LWLO ; No more loading latches - Actually start Flash program
; memory write

MovLW 55h ; Start of required write sequence:
MOVWF EECON2 ; Write 55h
MOVLW OAAh ;
2. MOWWF EECON2 ; Write AAh
HE;‘; BSF EECON1,WR ; Set WR bit to begin write
= NOP ; Any instructions here are ignored as processor
; halts to begin write sequence
NOP ; Processor will stop here and wait for write complete.
; after write processor continues with 3rd instruction
BCF EECON1,WREN ; Disable writes
BSF INTCON,GIE ; Enable interrupts

© 2011-2013 Microchip Technology Inc. DS40001574C_CN 5 115 11



PIC16(L)F1938/9

11.4 BHRNTREFTERS

I TSORR AT AT P BT B, I FLAZAT P9 10 550 4

SRARRAIE, A B S I K LR A7 RAM B AR i

P LR 45 A KR P A A

1. BEABEE S AT RO LG bk o

2. AT AT SR I AR FIRAMB Z o

3. o RAM W% L4 305 N BT A7 41 7
¥ife .

11.5 H P ID. #%4 ID MEEFEVTiH

24 EECON1 Zifrgeti) CFGS = 1 I, AR T
#2350 EEPROM ¥y A7t 2%, M2 Vi H )" ID. 2%
4 1D/ WAS 1D AR 5. 1% 72 PC<15> = 1 W& [ (X
W, ABA R LR AT ) o %) TR R E AR
ANEVT B . ES0E 11-2,

TEXT R 11-2 51 H S 50 CLAM B b bk 38 AT 525 1)
EEDATH:EEDATL 547 25 B i &

4. NEETEEE AMAT IR G
5. PERFLTAERESAT .
6. ¥k RAM BE B3 N E BifE .
7. JABhgmMFEERAE.
8. IIEFHERELL 6 X7 LR, LINERATIT
B .
% 11-2: F ) ID. #4F ID MR EF15 (CFGS=1)
Huhk Thie B M S
8000h-8003h A D RF AR
8006h 2201 1D/ JRAS ID A 1
8007h-8008h W7 1 2 U =Jis
% 11-3: AL E F AR 1D ViiA

*  PROG_DATA HI, PROG_DATA_LO

* This code block will read 1 word of program memory at the memory address:
*  PROG_ADDR_LO (must be 00h-08h) data will be returned in the variables;

BANKSEL EEADRL ; Select correct Bank

MOVLW PROG_ADDR_LO ;

MOVWF EEADRL ; Store LSB of address

CLRF EEADRH ; Clear MSB of address

BSF EECON1,CFGS ; Select Configuration Space
BCF INTCON,GIE ; Disable interrupts

BSF EECON1,RD ; Initiate read

NOP ; Executed (SeeFigure 11-1)
NOP ; lgnored (See Figure 11-1)
BSF INTCON,GIE ; Restore interrupts

MOVF EEDATL ,W ; Get LSB of word

MOVWF PROG_DATA_LO ; Store in user location
MOVF EEDATH,W ; Get MSB of word

MOVWF PROG_DATA_HI ; Store in user location
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116 ERE

R EARRN ], #5 A$d EEPROM Bk FE P A47-fif 2%
R AED B BN ERMT RS (LA 11-6) s —A>
RIFHgmFE S, 1 11-6 Bon T W15 % EEPROM
B S 4E

i 11-6: EEPROM K

BANKSEL EEDATL ;

MOVF EEDATL, W ;EEDATL not changed
;From previous write

BSF EECON1, RD ;YES, Read the
;value written

XORWF  EEDATL, W ;

BTFSS STATUS, Z ;Is data the same

GOTO WRITE_ERR ;No, handle error

: ;Yes, continue
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11.7  HE#REN: EEPROM FINFFE4
FESE 11-1: EEDATL: EEPROM B {&FTiF 7S
R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u
EEDAT<7:0>
bit 7 bit 0
P vE:
R = Al W = F[ 5 U= RLIAL, 5240
u = A X = KA1 -n/n = POR F1 BOR i IRIMEL / JIT 47 JLAh 5247 I ()i
=1 0=i%
bit 7-0 EEDAT<7:0>: EEPROM i =717 U Y47 fifs s 1AUAIC 8 A7 AT ise / S Al
AR 11-2: EEDATH: EEPROM 55 arfras
U-0 uU-0 R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u
_ — EEDAT<13:8>
bit 7 bit 0
BvE:
R = o4 W =151 U= KB, B2k 0
u=A4 X = KA -n/n = POR F1 BOR Y [AME / 45 JLAh & A7 B (1)
1=%1 0=i%
bit 7-6 AREM: /0
bit 5-0 EEDAT<13:8>: /¥ 1¢fifidsim 6 ALk / 514
FER 11-3: EEADRL: EEPROM Hubt kT 17 4%
R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0
EEADR<7:0>
bit 7 bit 0
BvE:
R = Al W = F[ 5 U= RHAL, 300
u=A4 X = KAl -n/n = POR Fl BOR B[R / JIT 47 oA & A7 B [ME
1=%1 0=iE%
bit 7-0 EEADR<7:0>: 522517 fif 4 Hhtik 5 EEPROM Huhkfr1i% 8 437
AR 11-4: EEADRH: EEPROM Huhl & 715 & 12 58
U-1 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0
— EEADR<14:8>
bit 7 bit 0
BlvE:
R = Al W = F[ 5 U= REIAL, 5240
u=A4 X = KAl -n/n = POR Fl BOR B[R / JIT 47 LA & A7 B [
1=%1 0=iE%
bit 7 KEW: Wh1
bit 6-0 EEADR<14:8>: #& ¢ V77 fiti o Hhhik 5k EEPROM bl w5 7 47
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78R 11-5: EECON1: EEPROM #3834 1
R/W-0/0 R/W-0/0 RW-0/0  RMW/HC-0/0 R/W-x/q RW-0/0  R/S/HC-0/0 R/S/HC-0/0
EEPGD | CFGS LWLO | FREE | WRERR WREN WR RD

bit 7 bit 0

b

R = "I E47 W = "5 4 U = RS, 32850

S=HuH 1141 X = KA -n/n = POR #1 BOR I ({8 / Fr Hoft S A7 I

1="%1 0=i5% HC = HifHE%

bit 7 EEPGD: NAFFEFeA7f#as / £dls EEPROM f7-if d3 ik £E407

1 = Ui FE 725 0] N AL it o
0 = V5 10 53t EEPROM fi-fif#e
bit 6 CFGS: WNAFFEFA43E | $t EEPROM S{HC S 27 47 S8 1 800
1=V ME A res. P ID ZA1Eas et ID %i7ras
0 = Vi ] INAFFE P A2t 2 B K 8 EEPROM A7 5%
bit 5 LWLO: N85 Bifraefr
Wi CFGS =1 (& ~%sA) B, CEFGS =0 H EEPGD =1 (AfERTELEMEES)
1="TF—% WRMA A& B5EE; LR iEasiifids.
0= F—4%WRfir4 ¥k 1 EEDATH:EEDATL L 5 N FAEAk as B g, IR s TRt 4 R e 1
TG AT % P B BT B ) 5 454

WH CFGS =0 H EEPGD =0: (¥jn%t#i EEPROM)
2% LWLO. T—4 WR 74 3 )Xt 44l EEPROM (15 #1E.
bit 4 FREE: %)% NAFHEEBRAEAENL
WMHE CFGS =1 (Fl'E4sED 8k CFGS =0 H EEPGD =1 (ANFEFIFAEAEL) -
1=7EF—4% WR iy S PATEERRERAE  (BEBRSE UG BRSO o
0 =76 F—4 WR i HAT 51815

W% EEPGD =0 H CFGS = 0: (¥jlal¥di EEPROM)
2% FREE. T—4 WR iy 8 — AN bR B A — A5 B .

bit 3 WRERR: EEPROM #i%F5 &AL
1 = WRESER R EIATA Mg FE B bR 7 7 B A 20k GRS WR A E 1 CEA 1) I, %47 A3
B
0 = 4 FE B B A 1 52 o
bit 2 WREN: Zafe / #EERE R

1= RVFHATIRFE | BERERAE
0 = 2% 140 | R INTE R F A 24 A3l EEPROM
bit 1 WR: Sl
1 = A BN INAFRE A7 ds B EEPROM 4fs / BEERERAT
SRR B E NI, FAZALE B SE RAE 2
F#AE R el WR AL E 1, (EARERE.
0 = X INfFEEdE EEPROM (4R F2 / R E T e, MR ANERAT T,
bit 0 RD: i ilhr
1 = 3B INAFFEP A7 it 28 B A EEPROM (i34 o /e Ll — AN . RD s % . K
K A8 RD A28 1, (EAREEZ.
0 = N BN P A7 fl 25 544 EEPROM 3451k .
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AR 11-6: EECON2: EEPROM #2747 38 2
W-0/0 W-0/0 W-0/0 W-0/0 W-0/0 W-0/0 W-0/0 W-0/0
EEPROM # i %5 174 2

bit 7 bit O

Py -

R = nifr W = 1’57 U= RSEIA7, #3200

S=HuH 147 X = KAl -n/n = POR #1 BOR W HIME / BT HAR S A7 I H)E

1= %1 0=i%

bit 7-0 ¥3% EEPROM @81 =4z

BRBUESEAE, 75 1 EECON1 Zi 7481 WR AT, 42058 55h, BEJGE AAh. ‘5 N a A7 1{E
TR S8, SRS EERRNNFER, E2FE8, 3% 11.2.2 4 “S%#i EEPROM
* 11-3: 5% EEPROM MM F AL
L Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O igig
EECON1 EEPGD CFGS LWLO FREE WRERR WREN WR RD 119
EECON2 EEPROM #=#l%5 f74% 2 CIEMPE A7) 107*
EEADRL EEADRL<7:0> 118
EEADRH —@ EEADRH<6:0 18
EEDATL EEDATL<7:0> 118
EEDATH — — EEDATH<5:0> 118
INTCON GIE PEIE TMROIE INTE IOCIE TMROIF INTF I0CIF 90
PIE2 OSFIE C2IE C1IE EEIE BCLIE LCDIE — CCP2IE 92
PIR2 OSFIF C2IF C1IF EEIF BCLIF LCDIF — CCP2IF 95
B« — = RSBIT, 10 0. it EEPROM e A I BT 3 5t .
YR AR

¥ 1: RS, A 1.
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12.0 /OO

REA U A 3 MRvE P A A A R o XS B A7 8
{45

» TRISx Zi1Fss CE¥EJ5 1A 294758

* PORTX #f7a%  H T Ea 455 i f 7D
o LATx FA7as Chanibiaifras)

S TR B8 LB 25 A7 A% P I — AN B LA
AT

* ANSELx CHEfIEFEZA78%)
 WPUx (55 LHr754748)

WEAFOLR, SO A Gent, AT
AT BEASBE A0 Pt 5 1R, (H AT eIz s |

xXus

F£12-1: 2R D a]
= lele
[h'd
B4 S| & |8
o o o
PIC16F1933 ° °
PIC16F1934 ° ° °
* 12-2; AN D]
SRl le )y
Ly r | x| x| x|
el2lg|8 ¢
PIC16(L)F1938 ° ° ° °
PIC16(L)F1939 o . . o o

BIRHArAE  (LATX A7) HTXF 11O 51T sl i)
AT - B0 - BHERAE.

X LATX ZFAEa M S EAE S0 AHN. PORTX 274315
PR EAGHHE IR . 52 LATX 2P A S 3 IR A2 7 11O
s O I, L PORTX ZH 17 284 1 B S bR A
I/O 51 H1HE .

SERFBU N 1 D B A SC ANSELX Z 74, 4
ANSELALE 15, 25 1E 5% A1 B i N B P 2% .
25 B NG pp 3 a] By 1k AL T 38 e ST R AR T
Z A 51 b B S F P I i e N R
At . B 121 T —ANE 1O it R TR AR
A, Bk Bon 5 HARAM D .

B 12-1: B /0 3 D 3RAE
2 LATx TRISX
L D Q
5 LATX
5 PORTX CK_A
Ry
Bk ;<::
1/0 51
i PORTX

BHE
ANSELx

Vss

¥4k PORTA

) 12-1:

BANKSEL
CLRF
BANKSEL
CLRF
BANKSEL
CLRF
BANKSEL
MOVLW
MOVWF

PORTA
PORTA

LATA

LATA
ANSELA
ANSELA
TRISA
B*00111000*
TRISA

This code example illustrates
; Initializing the PORTA register. The
; other ports are initialized in the same
; manner.

;Init PORTA
;Data Latch

;digital 1/0
;Set RA<5:3> as inputs

;and set RA<2:0> as
;outputs

© 2011-2013 Microchip Technology Inc.
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12.1  ZH5IHThEE

KIS BEIEE] (APFCON) 294728 1] T F 45 sE A
i N DD e E BN 5 L . APFCON 75 /7. 2%
WPFAT 88 12-1 Jizno W T asAE R 51, LUR hfig Al LAURC
BEIAFMLIE L.

« SS (MR

« P2B i

« CCP2/P2A it

+ CCP3/P3A #ith

o Timer1 |35

+ SR #iff-#% SRNQ #ir

o Lhrgs C2 fil

K EEAT LA TRIS 254745 FME A A %0, PORT Al
TRIS (M AL IEMII S . RERM S HAZ

AR

DS40001574C_CN 2 122 11
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122 #FfraE X #HGIMThEEEH

FAR 12-1: APFCON: £ J1 5| BIZhREF 17 17 8%
U-0 RW-0/0  RMW-00  RM-00  R/MW-0/0 R/W-0/0 RW-0/0  R/W-0/0
— | cOP3SEL | TIGSEL | P2BSEL | SRNQSEL | C20UTSEL | SSSEL | CCP2SEL

bit 7 bit 0

SPac

R = A W = w51 U = RSB, 240

u=AA x = KA -n/n = POR Fil BOR IR AL / JiiA HoAth S A7 1N Fr

=H1 0=i%
bit 7 K i 0.
bit 6 CCP3SEL: CCP3 fii A / %t 51 L FE AL

X[ 28 5| igsfE (PIC16F1933/1936/1938) :

0 = CCP3/P3A Hfitf T RCB/TX/CK/CCP3/P3A/SEGY 5| I
1 = CCP3/P3A Zjfitfii- T RB5/AN13/CPS5/CCP3/P3A/T1G/COM1 5 I

%140 SIS (PIC16F1934/1937/1939) :

0 = CCP3/P3A Liifitfsr T- REO/ANS/CCP3/P3A/SEG21 5| I

1 = CCP3/P3A Zjfigfii T RB5/AN13/CPS5/CCP3/P3A/T1G/COM1 B |
bit 5 T1GSEL: Timer1 | ¥\ 51 IE AL

0 = T1G Zjfgfz T- RB5/AN13/CPS5/CCP3/P3A/T1G/COM1 3| I

1 =T1G Lfiefi T RC4/SDI/SDA/T1G/SEG11 5 L
bit 4 P2BSEL: CCP2 PWM B it 51 Ak 47

X[ T 28 5 I%eE  (PIC16F1933/1936/1938) :

0 = P2B 1jfitfi T- RCO/T10SO/T1CKI/P2B 5 L

1 = P2B jfigfii T- RB5/AN13/P2B/CPS5/T1G/COM1 5 i |

YT 40 B BIgefE  (PIC16F1934/1937/1939) :

0 = P2B Ljfitfz T RCO/T10SO/T1CKI/P2B 7 I

1 = P2B Zhfigfii T RD2/CPS10/P2B 3| I
bit 3 SRNQSEL: SR 447 #% nQ fir i 5 Ik A

0 = SRnQ HBE47 T RAS/AN4/C20UT/SRNQ/SS/CPS7/SEGS5/VCAP 5 i |-

1 = SRnQ Jifigfi T RAO/ANO/C12INO-/C20UT/SRNQ/SS/SEG12/VCAP 4| |-
bit 2 C20UTSEL: [i#s C2 fith 5| ks

0 = C20UT Zfi& T RA5/AN4/C20UT/SRNQ/SS/CPS7/SEG5/VCAP 5| Jil I

1 = C20UT fE47 T RAO/ANO/C12INO-/C20UT/SRNQ/SS/SEG12/Veap 5 I-
bit 1 SSSEL: SS A5 HIEEAr

0 = SS Iy T RA5/AN4/C20UT/SRNQ/SS/CPS7/SEG5/VCAP 5 |-

1 = SS ke T- RAO/ANO/C12INO-/C20UT/SRNQ/SS/SEG12/VcaP 51 |-
bit 0 CCP2SEL: CCP2 i\ / #iH 51 Ik efr

0 = CCP2/P2A Liifiefr T- RC1/T10SI/CCP2/P2A 3§ I

1 = CCP2/P2A ifigfii T RB3/AN9/C12IN2-/CPS3/CCP2/P2A/NLCD3 B i I
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12.3 PORTA %

PORTA J& 8 o 55 [ X Ja) it 11 o ek I (K 450805 7 1) 23 A7
B TRISA (34798 12-3) . %% TRISA 3 E 1 (=
1) 7] LLikAHR. PORTA 5 I/E i N5 0 (RS 4
UKENEE) o K TRISARALEE (= 0) AT LALLARN PORTA
SUBEVE RS S (R, A% H IR sh 28 oK 4 BT
PRI N A B FTE B S BED o 1 12-1 B T el )
154K 110 3 11,

3 PORTA 2ifE8%  (Z91res 12-2) B2 51 PR,
B %SRBG E NI OEL. IrE SEIE R
- BN - B, Rk, B i Ot SR i D )
U, AEUOR BN, AR5 PR O 1 S N
HIRpirrds (LATA) .

RIfdi7E PORTA 5T /ERBL AR 51 %, TRISA
AT R CAAT4% 12-3) 53R PORTA 51 B )% it 0K
s, 1R EMTHEREI A N S, 7 25200 1
TRISA ZF77 s A7 (R B 1 IR . Bl B AR
S 1O BIHE A 0.

12.3.1 ANSELA 75 1

ANSELA %i17gs (%i17ds 12-5) HIT# 11O 51 4

AU B AR 3 o 15 AH Y 1) ANSELA A7 ¥ B b i

LSR5 I T B R e AR S 0, IF R4

JIRI b R AREAEL T LA A

ANSELA 7 PR A S P i IheE. TRIS EF

H ANSEL & 1 (15| s A 5 5 B T8, =

H AR AR A A AR 7R 2RI I 4R

T8 - B3 - GIRAN, X5 AMNEE.

e FAJ5, ANSELA AZERIA A BRI . B

FEAT— 51 B 1 H ] sl A BTN
FHY [ ANSEL A 0625 f P 8R40 4k 4k hy
0.

12.3.2 PORTA Ly Re A4 Hi A 55 4%

B PORTA 5B R 2 A Dhfg. & 12-3 451 T 51
LR REIL iIE R W

MAEREZ AN, SIS bl R A s A
el

PR IR T AR BBl ATiie (Blin ADC. HLAL
SN A BAL AN o AEH] ANSELx Z7f7 #4344 1/0
S B A BN, X AR R 45 AL
TR AT AR 12-3 Pros L segons, Koyttt zh
RE AT AR %S o

% 12-3: PORTA #iththi st 4%
5IHAFK Thagttse @
RAO | Vcap
SEG12 (LCD)
SRNQ (SR #ifF#)
C20UT (k&)
RAO
RA1 | SEG7 (LCD)
RA

RA2 COM2 (LCD)

DACOUT (DAC)
RA2

RA3 COM3 (LCD), 1X 28 5|zt
SEG15
RA3

RA4 | SEG4 (LCD)
SRQ (SR {745
C10UT (LL&#)

CCP5, 1Y 28 5|44
RA4

RA5 Vear (D B - a9 A7 2 At fie
SEG5 (LCD)

SRNQ (SR #ifE#)
C20UT (ltig#H)

RA5

RA6  |Vcar (HHALHE Fa 7 flifie)
OSC2 (It E T2 frasflifE
CLKOUT (e & 727 {72 fiifie

SEG1 (LCD)
RA6
RA7 | OSC1/CLKIN (it & 7 27 gefilifie)
SEG2 (LCD)
RA7

E L EIREE R RIS

DS40001574C_CN 2 124 11
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12.4 FHfrssw X: PORTA &4l

R 12-2: PORTA: PORTA {75
R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u
RA7 | RA6 | RA5 | RA4 | RA3 RA2 RA1 RAO
bit 7 bit O
by
R = 0347 W = A 5. U= R, S8 0
u =4 x = A4 -n/n = POR 1 BOR I {I1E / T4 Hoth B A7 I ) (H
=51 0=E%
bit 7-0 RA<7:0>: PORTA /O {fifir @

1 = i 5] P > VIH
0 = ¥fi 5 TP < VIL

E  1: 5 PORTA SEBr LSRN LATA %5745, 132 PORTA 25 /745 IR [0l 2 SRR 1) 11O 51 IEIE .

KRR 12-3: TRISA: PORTA =&%fF5
R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1
TRISA7 \ TRISA6 TRISA5 \ TRISA4 | TRISA3 TRISA2 TRISA1 TRISAO
bit 7 bit 0
B
R = nJ A7 W = nJ'5fir U= RSEIA7, #3200
u =R x = K50 -n/n = POR 1 BOR I IH1E / 47 HoAb S A7 IS (1
1=%1 0=iE%
bit 7-0 TRISA<7:0>: PORTA =&#ih6r

1 =PORTA 5. E AN (=2
0 = PORTA 5| WL & A% H

N8R 12-4: LATA: PORTA ¥UESIFH17os
R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u
LATA7 \ LATAG LATAS \ LATA4 | LATA3 LATA2 LATA1 LATAO
bit 7 bit 0
BvE:
R = A&7 W = ] '5{; U = RszIifz, 8240
u = A1 X = FKH -n/n = POR #iI BOR W [IE / i Hifth 5 A7 1 (1E
1=%1 0=1h%
bit 7-0 LATA<7:0>: PORTA ffi i #ifrss i fr

H 1. 5 PORTA SR ESIEAHMN LATA 7577485 . 152 PORTA 57785 1R [RI ¥ 2 525 14 110 51 JEME
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FAF8 12-5: ANSELA: PORTA #Hlik#7 1748
U-0 U-0 RW-1/1 RW-1/1 RMW-1/1 RIW-1/1 RW-1/1 RMW-1/1
- | = ANSA5 | ANSA4 | ANSA3 ANSA2 ANSA1 ANSAQ
bit 7 bit 0
Bl
R = A W = m[ 54 U = R, 504 0
u= A X = AR -n/n = POR 1 BOR I (R {E / Jir A 2L S A7 I ) £
1=%#1 0=i%
bit 7-6 REB: B0
bit 5-0 ANSA<5:0>: K RA<5:0> 5| JHIEFE Bl sl 7 D i
0 =7 /0. 51 3 e Ay i 1 5O 3 P 4e SR D g
1= BN SRR R BIAA S O, 85611507 N GEh 2
E L CA5IARRE R A I, 2 EAT N ) TRIS A7 LAKEXS A0 5 | IEIC o i AR B Se Ve ah i

5 | AR

DS40001574C_CN f 126 1T
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£ 12-4: 5 PORTA XK HFERICE
2R Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ig?g

ADCONO — CHS<4:0> GO/DONE | ADON 155
ADCON1 ADFM ADCS<2:0> — ADNREF ADPREF<1:0> 156
ANSELA — — ANSA5 ANSA4 ANSA3 ANSA2 ANSA1 ANSAO 126
APFCON — CCP3SEL | TIGSEL | P2BSEL |SRNQSEL | C20UTSEL | SSSEL | CCP2SEL 123
CM1CONO C10N C10UT C10E C1POL — C1SP C1HYS | C1SYNC 175
CM2CONO C20N C20UT C20E C2POL — C2SP C2HYS | C2SYNC 175
CM1CON1 CINTP | C1INTN C1PCH<1:0> — — C1NCH<1:0> 176
CM2CON1 C2NTP | C2INTN C2PCH<1:0> — — C2NCH<1:0> 176
CPSCONO CPSON | CPSRM — — CPSRNG<1:0> CPSOUT | TOXCS 321
CPSCON1 — - — - CPSCH<3:0> 322
DACCONO DACEN | DACLPS | DACOE DACPSS<1:0> DACNSS 168
LATA LATA7 LATA6 LATA5 LATA4 LATA3 LATA2 LATA1 LATAO 125
LCDCON LCDEN SLPEN WERR — CS<1:0> LMUX<1:0> 327
LCDSEO SE7 SE6 SE5 SE4 SE3 SE2 SE1 SEO 331
LCDSE1 SE15 SE14 SE13 SE12 SE11 SE10 SE9 SE8 331
OPTION_REG | WPUEN | INTEDG | TMROCS | TMROSE PSA PS<2:0> 187
PORTA RA7 RA6 RA5 RA4 RA3 RA2 RA1 RAO 125
SRCONO SRLEN SRCLK<2:0> SRQEN | SRNQEN | SRPS SRPR 182
SSPCON1 WCOL SSPOV | SSPEN CKP SSPM<3:0> 283
TRISA TRISA7 | TRISA6 | TRISA5 | TRISA4 | TRISA3 | TRISA2 | TRISA1 | TRISAO 125
Bl X=RAL u= AL, —=KIWHITC, Bh 0. PORTA AP HIT,

¥ 1. {XPIC16F193X %t
% 12-5: 5 PORTA XK EFHFHILE

LR fr Bit -/7 Bit -/6 Bit 13/5 Bit 12/4 Bit 11/3 Bit 10/2 Bit 9/1 Bit 8/0 iggﬁgg
CONFIGH 13:8 — — m IESO | CLKOUTEN BOREN<1:0> CPD 5
7:0 cP MCLRE PWRTE WDTE<1:0> FOSC<2:0>
CONFIG2 13:8 — — LVP DEBUG — BORV STVREN PLLEN 56
7:0 — — VCAPEN<1:0>(") — — WRT<1:0>
E«I — = RSHLHIG, 4 0. PORTA MBI HIC.

#E 1: Y PIC16F193X &1k
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12.5 PORTB #f7%

PORTB 2 8 o %t XU A 3 11 o JHtF I PRI B 77 1h) 2 A7 2%
& TRISB (ZFfE8 12-7) . ¥ TRISB HEf7E 1 (= 1)
AT LLEAERN, PORTB SIITE IS I CREEAR DY 14
N2 E TR B o ¥ TRISB FAiiE%E (=0) Al
PLiEAHR. PORTB 5 BEE M 51 (BD, R84 H X
IR B AR I P A B TR B S D o B
12-1 B T WAl P a4k 1/O i 11,

i PORTB %788 (Zifrge 12-6) Wi 5 [ IHERAS,
B %S A 22 5 NI OS2 . T B3 -
B - SERE. Rk, B—A im0t EwE % 0§
ST, BRSO BINE, ARG PR OGS A D
BInifres (LATB) .

RI#7E PORTB 51 i H BRI 5 | I I 4%, TRISB 27
fras (A4 12-7) 1R¥s] PORTB 51 JH1 114 H 2K 5))
2o EW BT ER R A NS B, T 20 (R TRISB
AL N E 1 RS BB ARSI
I/O 5| JHE 2 EEA 0,

12.5.1 EERR A

4 PORTB 5|34 HA Al SOple & 1 355 _Bpr. 445
HIAL WPUB<7:0> w i gE k22 LA B (LA A7 as
12-10) o 2o 5 ECE e, Hgg bdr i<
Hahbilr, F_LEEMEE OPTION_REG Zfr#sit
WPUEN {725 11 _Edi.

12.5.2 HEST- AR AL HR B

Jifi PORTB 5| A T F g 5 A PP AR A 5 | o
FEiAz IOCB<7:0> w] fuvF sl AR i BEA 5 | I BT g o
R T DD EAE RN AR . AR, 1§25
WS 13.0 % “RPALTHT” .

12.5.3  ANSELB {7 #%

ANSELB % f£#% (/£ 12-9) ) T4 /0 3%
A B R R o K AH Y (1 ANSELB 7 1% B by
PR 5 B L 1 B S SR BRSO, JF AR5
JE 1 RS i LA T A

ANSELB {7 KRS A S se a8 H h g . TRISHE
ANSELB & 1 {15 A Ve Fee s s TR, (240
MO AR S AR AR o 2476 2 5 (3 1 AT
B - B0 - HIRAN, RIS RS TUEAT .

E: SALJ5, ANSELB A7ER A B, 2
A — 51 BRI By 3l ] B A B N
AHIN 1 ANSEL ALt T P A 9164 4
0.
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12.5.4 PORTB Ihae Rk HH AL Je 2k

31~ PORTB 5 EHZADhig. & 12-6 L T51
KA A Th RERNE AR 26 2

MEfE S AN, SIESEES B LR 3R S S B
LIS AR

PLRF136 h RAL A Bt i AT S B s A T g . 245
JHINE Dy far i, XS NSRBI R AL Fese ¥y
Wy N ThRE AT 7E o o Ahss Db RE, RS AR LS TIE
e

% 12-6: PORTB %56 %

5IMAFK Thagttse @

RBO SEGO (LCD)

CCP4, {28 5|1t
RBO

RB1 P1C (ECCP1), 1V 28 5ljigeft
RB1

RB2 P1B (ECCP1), 1X 28 5|21+
RB2

RB3 CCP2/P2A
RB3

RB4 COMO

P1D, 1Y 28 5ljigeft:
RB4

RB5 COM1
P2B, ¥ 28 5|fIgs1t:
CCP3/P3A

RB5

RB6 ICSPCLK (%if)

ICDCLK (HIfit & T A7 2 e
SEG14 (LCD)

RB6

RB7 ICSPDAT (#mfi)
ICDDAT (& 72 A7 28 RE)
SEG13 (LCD)

RB7

V2 S R (/4 W vt N (e T

© 2011-2013 Microchip Technology Inc.
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126 FHfrssweX: PORTB #H#l

HrE8R 12-6: PORTB: PORTB &%
R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u
RB7 | RB6 | RB5 | RB4 | RB3 RB2 RB1 RBO
bit 7 bit 0
by
R = AT W = AT U = RSEBLRL, #4 0
u= A2 X = R4 -n/n = POR 1 BOR I {{1E / it HAth & A7 {8
= i 1 0= %
bit 7-0 RB<7:0>: PORTB I/O 7| J#i{7

1 = i 5] HFESE > VIH
0 = ¥fi 5 TP < VIL

FHER 12-7: TRISB: PORTB =& &5
R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1
TRISB7 \ TRISB6 TRISB5 \ TRISB4 | TRISB3 TRISB2 TRISB1 TRISBO
bit 7 bit 0
EvE:
R = AT A W = A5 fir U= Rz, BN 0
u =4 x = A4 -n/n = POR 1 BOR I {I1E / T4 Hoth B A7 I ) (H
1="51 0=Th%
bit 7-0 TRISB<7:0>: PORTB =&:#5thlfr

1 =PORTB 5| E AN (=)
0 = PORTB 5| g & i

FIEER 12-8: LATB: PORTB ¥iE8ifE & fras

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

LATB7 ‘ LATB6 LATB5 ‘ LATB4 | LATB3 LATB2 LATB1 LATBO
bit 7 bit 0
B
R = W 347 W = A 54, U= Rz, 3280
u= A4 X = KA -n/n = POR # BOR K FIME / Frf HoAth 52407 1) 1) (E

=71 0=i5%

bit 7-0 LATB<7:0>: PORTB % th itz 2t @

#  1: 5 PORTB EBr LS 2R LATB 2 f74% . 3 PORTB ZF A7 a5 [l )2 5B 1 1/O 51 HEE
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H1Ees 12-9: ANSELB: PORTB MERlEHHFAR

U-0 U-0 RIW-1/1 RW-11 RMW-11_ RW-1/1 RW-1/1 RMW-1/1
- | = ANSB5 | ANSB4 | ANSB3 ANSB2 ANSB1 ANSBO

bit 7 bit 0

B

R = AL W =547 U= R, #2040

u= A X = ARH -n/n = POR #l BOR i {4 / A JLAB S A7 i (0

1=%81 0=75%

bit 7-6 REH: 10 0

bit 5-0 ANSB<5:0>: K RB<5:0> 5| Ik Bl sk 7 D i

0 = 505 110, 51 I 4 sty 11 a2 50 7 ok T
1= BN . SR RN S D, A5 B NG rh e,

E L HSIEPAR EON B GBI, 2B AR N TRIS AL LRSI 5 BEIEC O g AR LA SR VRS
5 1 B0 P s

H178% 12-10: WPUB: 5§ L# PORTB & f7#%

RIW-1/1 RW-1/1 RW-1/1 RW-11  RMW-1/1 RIW-1/1 RW-1/1 RIW-1/1
WPUB7 | wPUB6 | WPUB5 | wPUB4 | WPUB3 WPUB2 WPUB1 WPUBO
bit 7 bit 0

Bl v«

R = Ay W =[5 47 U = RSHUAL, 124 0

u= AL x = A -n/n = POR Al BOR I A1E / A HeAtb S A I 118
1="H 1 0=1%%

bit 7-0 WPUB<7:0>: 55 LA 2F {7 47

1 =1{figg b
0=2%51F b4
v 1. i OPTION_REG #7414z Js) WPUEN A%, A ReffResA Ldr.
2:  WURGIECE A A, S EREs R B Bh Ak L.
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£ 12-7: 5 PORTB #X M HFAHILE
SR Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 iggﬁgg
ADCONO — CHS<4:0> GO/DONE| ADON 155
ANSELB — — ANSB5 | ANSB4 ANSB3 ANSB2 | ANSB1 | ANSBO | 131
APFCON — | CCP3SEL | TIGSEL | P2BSEL | SRNQSEL |C20UTSEL| SSSEL |CCP2SEL| 123
CCPXCON PxM<1:0> DCxB<1:0> CCPxM<3:0> 228
CPSCONO | CPSON | CPSRM — — CPSRNG<1:0> CPSOUT | TOXCcs | 321
CPSCON1 — — — — CPSCH<3:> 322
INTCON GIE PEIE | TMROIE | INTE I0CIE TMROIF | INTF | IOCIF 9
I0CBP IOCBP7 | 10CBP6 | IOCBP5 | IOCBP4 | IOCBP3 | IOCBP2 | IOCBP1 | IOCBPO | 145
I0CBN IOCBN7 | IOCBN6 | IOCBN5 | IOCBN4 | IOCBN3 | IOCBN2 | IOCBN1 | IOCBNO | 145
IOCBF IOCBF7 | IOCBF6 | IOCBF5 | IOCBF4 | IOCBF3 | IOCBF2 | IOCBF1 | I0CBFO | 145
LATB LATB7 | LATB6 | LATB5 | LATB4 LATB3 LATB2 | LATB1 | LATBO | 130
LCDCON LCDEN | SLPEN | WERR - Cs<1.0> LMUX<1:0> 327
LCDSEO SE7 SE6 SE5 SE4 SE3 SE2 SET SEO 331
LCDSEA SE15 | SE14 | SE13 | SE12 SET1 SE10 SE9 SE8 331
OPTION_REG | WPUEN | INTEDG | TMROCS | TMROSE PSA PS<2:0> 187
PORTB RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO 130
T1GCON TMRIGE | TAGPOL | T1GTM | TGSPM | TIGGO/DONE | T1GVAL T1GSS<1:0> 198
TRISB TRISB7 | TRISB6 | TRISB5 | TRISB4 | TRISB3 | TRISB2 | TRISB1 | TRISBO | 130
WPUB WPUB7 | WPUB6 | WPUB5 | WPUB4 | WPUB3 | WPUB2 | WPUB1 | WPUBO | 131
ElvE: X = KA, u=AAE, - = KELPHEIC, 25 0. PORTB AMEHYIHHIT.
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12.7 PORTC %75

PORTC #2& 8 7 55 HIXW 1) 35 11 o ko I FR B 7 1) 294728
2 TRISC (774 12-12) . ¥ TRISC A% 1 (= 1)
AT LAY, PORTC 5 IIVE A4 G I CRIBEAR Y
H IR A E T A D o K TRISC A% (=0) Af
PLibAHN. PORTC 51 MI/E i 51 (BRI, A g H oK
eI A I N A B AR B S D o B
12-1 B 7 WA R a4k 1/O i 11,

P PORTC % f7as Capfims 12-11) RS IIAEIRES,

M5 AP 25 NS VB2 . T S B E R 5 -
Bk - SHERAE. R, 5l DR R % 5
RIS, MBS B E, AR5 PR T IR S N\t 12
PHER: (LATC) .

RIff7E PORTC 5| VERCHLE A S I, TRISC
AT (FATA 12-12) R PORTC 514 H
INEhak. fER AT VERRIER A S, 2 i
TRISC A7 8 A PRER A E 1 IR e E B
S VO Bl &N 0.

12.7.1 PORTC Bhiefé A0 5t 2

31~ PORTC 5 E HZ A YikE. & 12-8 /i T 51|
KA A ThRERNE AR 26 2 o

MEfe 2 AN, SIEszEs b R Bt g sk
Pefis il

PLRF13 h RAL A Bt i AT S B s A T g . 245
JHIME Dy far i, XS NThREDA R AL Bese ¥y
W NThAEn 78 35 Hofh o DT oh g, RS EMR L HYIE
e

x 12-8: PORTC #iti e %k

SRR Theethseg @

RCO T10SO (Timer1 #i% &%)
CCP2/P2B
RCO

RC1 T10SI (Timer1 $i3%#%)
CCP2/P2A
RC1

RC2 SEG3 (LCD)
CCP1/P1A
RC2

RC3 SEG6 (LCD)
SCL (MSSP)
SCK (MSSP)
RC3

RC4 SEG11 (LCD)

SDA (MSSP)
RC4

RC5 SEG10 (LCD)

SDO (MSSP)
RC5

RC6 ISEG9 (LCD)
TX (EUSART)
CK (EUSART)

CCP3/P3A, X 28 5|28+
RC6

RC7 SEG8 (LCD)
DT (EUSART)
CCP3/P3B, 1Y 28 5|i#s{+

RC7

E L EIEZN R
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12.8 FHfrssw . PORTC #H#l

TS 12-11: PORTC: PORTC &F%
R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u
Rcz | Rce | RC5 | Rc4a | RC3 RC2 RC1 RCO
bit 7 bit 0
EvE:
R = Al f W = fJ'5 fir U= R, B4 0
u =4 x = A4 -n/n = POR 1 BOR I {I1E / T4 Hoth B A7 I 1) (H
= 1 0=7E%
bit 7-0 RC<7:0>: PORTC il I/O 5IJH{

1 = i 5] HFESE > VIH
0 = ¥fi 5 TP < VIL

AR 12-12: TRISC: PORTC =A% 74
RIW-1/1 RIW-1/1 RW-11 RW-11  RMW-1/1 RIW-1/1 RIW-1/1 R/W-1/1
TRISC7 | TRISC6 TRISC5 | TRISC4 | TRISC3 TRISC2 TRISC1 TRISCO
bit 7 bit 0
BvE -
R = A4 W =1 5 U = RS, 15205 0
u=AA x = KA -n/n = POR Fil BOR IR AL / JIiA HoAth S A7 I Fr
1= 1 0=1H%
bit 7-0 TRISC<7:0>: PORTC =4 HHlfL

1 =PORTC 5B E AN (=)
0 = PORTC 5| WA & Ak

IR 12-13: LATC: PORTC $iESifr S

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

LATC7 ‘ LATC6 LATC5 ‘ LATC4 | LATC3 LATC2 LATCA LATCO
bit 7 bit 0
B
R = A7 W = n]'5{f U= Rz, 3280
u= A4 X = KA -n/n = POR # BOR K FIME / Frf HoAth 52407 1) 1) (E

=71 0=i5%

bit 7-0 LATC<7:0>: PORTC % th 8l A7 g8t (D

F 1: 5 PORTC Sifs EHHEANIN LATC % 474k, 1 PORTC A A7 i 1] (1 /2 S Fr 1 1/O 51 -
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# 12-9: 5 PORTC #RK#FFFEIC 5
LR Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 §E§%

APFCON = CCP3SEL | T1GSEL | P2BSEL | SRNQSEL | C20UTSEL| SSSEL | CCP2SEL 123
CCPxCON PxM<1:0> DCxB<1:0> CCPxM<3:0> 228
LATC LATC7 LATC6 LATC5 LATC4 LATC3 LATC2 LATC1 LATCO 134
LCDCON LCDEN SLPEN WERR — CS<1:0> LMUX<1:0> 327
LCDSEQ SE7 SE6 SE5 SE4 SE3 SE2 SE1 SEO 331
LCDSE1 SE15 SE14 SE13 SE12 SE11 SE10 SE9 SE8 331
PORTC RC7 RC6 RC5 RC4 RC3 RC2 RC1 RCO 134
RCSTA SPEN RX9 SREN CREN ADDEN FERR OERR RX9D 297
SSPCON1 WCOL SSPOV | SSPEN CKP SSPM<3:0> 283
SSPSTAT SMP CKE D/A P S R/W UA BF 282
T1CON TMR1CS<1:0> T1CKPS<1:0> T10SCEN | T1SYNC — TMR1ON 197
TXSTA CSRC TX9 TXEN SYNC — BRGH TRMT TX9D 296
TRISC TRISC7 | TRISC6 | TRISC5 | TRISC4 | TRISC3 | TRISC2 | TRISC1 | TRISCO 134
v X=RHL u=AA, -=RKELHHIG, 324 0. PORTC MG,
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12.9 PORTD &Hfi%
(4¥ PIC16(L)F1939)

PORTD 42 8 7 & (KX [ 3 11 o b I (R B 7 1) 27 4728
2 TRISD (7742 12-14) . ¥ TRISD A% 1 (= 1)
AT LAY, PORTD 5 IIVE A% NG I CRIBEAR Y g
HBKEh A T P L) o fF TRISD HAEE (=00 1
LLilAERN, PORTD 51JEIVE Admi 51 CRE, g%t oK
IR A I N AT B TR B S D o B
12-1 YL 7 WA R aa 4k 1/O i 11,

2 PORTD %174 (Zi17ds 12-14) RS IIREIRES,
M5 AR 25 N VB2 . T S R R 35 -
B - S Rk, 5 DR RS W% 5
RIS, B CR BRI E, AR5 PR T IR S N\t 1 5
PHER: (LATD) .

[ @  (PIC16(L)F1939 %1t 44 PORTD. |

Wi 7E PORTD 5| /RIS A 5 I, TRISD
wArAy GRAidy 12-15) P3R40 PORTD 5| BT fag i
WKshas. R ENIPEBEIE AT, P 525 ff
TRISD 75 £ (AL a5 0 B 1 R o Be B W B
SEE 1O SR N 0.

12.9.1 ANSELD i {7 4%

ANSELD % #E8% (71728 12-17) FT¥% 110 51K %
AR Ry AR o K AH N () ANSELD A7 %6 5 4 s
LSR5 I 0 T B R R AR o 0, IF SR
P R ARl T B I A A

ANSELD {7 FPRES A A 5 DiaE. TRIS E%
H ANSEL & 1 (5 B A B 5 i g, =
S N AR N B AT I TEBZ 5 M )3 1 _E
AT - 1B - BIAN, XaghEE MR .

& AL, ANSELD ArERIN AR, 2
A — 51 A A B i ] B A e N
AHIN T ANSEL AL Z0 H 1 P SR A W64 4
0.

12.9.2 PORTD Ihiefé A0 56 2

31~ PORTD 5|39 HZAYihE. # 12-10 45 751
JIE0 R 20 45 ThRE R AR 56 2% o

B R et A N kL1 ) B Tl WS S K 7 W o2 A o = S A S &
o

PLRF13  RA A Bt i AT S B s A T g . 245
JHINE Sy far I, XSS NThRERRF A 2. BLLe v
NIhfig Al o A D Zhfg, RS yIRF.

# 12-10: PORTD #iif s 4k
ClJ B heethstg O
RDO COM3 (LCD)
RDO
RD1 CCP4 (CCP)
RD1
RD2 P2B (CCP)
RD2
RD3 SEG16 (LCD)
P2C (CCP)
RD3
RD4 SEG17 (LCD)
P2D (CCP)
RD4
RD5 SEG18 (LCD)
P1B (CCP)
RD5
RD6 SEG19 (LCD)
P1C (CCP)
RD6
RD7 SEG20 (LCD)
P1D (CCP)
RD7

v SN O (i N T U 52 71
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12.10 #FHfr#sw X: PORTD #H#l

FHR 12-14: PORTD: PORTD Z7zse @
R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u
RO7 | RD6 | RD5 | RD4 RD3 RD2 RD1 RDO
bit 7 bit 0
by
R = nJ 47 W = mJ'5 {7 U= R, B4 0
u =5 x = K41 -n/n = POR 1 BOR I {I1E / T4 Hoth B A7 I ) (H
=H1 0=7E%
bit 7-0 RD<7:0>: PORTD il [ /O 51
1 = i 5] HHESE > VIH
0 = ¥fi 5 TP < VIL
¥  1: PORTD 7£ PIC16(L)F1938 %24 b ARSI, 4 0.
F A7 52 12-15: TRISD: PORTD =&&fa®
R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1
TRISD7 \ TRISD6 TRISD5 \ TRISD4 | TRISD3 TRISD2 TRISD1 TRISDO
bit 7 bit 0
EvE:
R = nJ A7 W = m]'5 fir U= RSB, B4 0
u= A7 X = A4 -n/n = POR #1 BOR {1 / AT HAt &2 47 i (i
1=%1 0=1h%
bit 7-0 TRISD<7:0>: PORTD =767
1=PORTD 5B E AN (=)
0 = PORTD 5| JIc & %
¥ 1. TRISD {£ PIC16(L)F1938 284 FoRs<Hl, 4 0.

2: PORTD {X4F PIC16(L)F1939 2%t |- sz3i.,
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FER 12-16: LATD: PORTD ¥iE#ifF &S
R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u
LATD7 \ LATD6 LATD5 \ LATD4 | LATD3 LATD2 LATD1 LATDO
bit 7 bit 0
by
R = Al fr W = m]'5 fir U= RSEIA7, #3200
u= A x = KK -n/n = POR 1 BOR INf{{E / Ay HAb AL I (i
1="%1 0=#%
bit 7-0 LATD<7:0>: PORTD it 8/ s e fir 2
# 1. 5 PORTD s:pr LS M2 AN 1) LATD 757788, 5 PORTD 2717883 [H1 0 /2 SZhw i 1/O 5
2: PORTD Y7 PIC16(L)F1939 #4114 E 58,
SR 12-17: ANSELD: PORTD #flik#F s @
R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1
ANSD7 | ANSD6 ANSD5 | ANSD4 | ANSD3 ANSD2 ANSD1 ANSDO
bit 7 bit 0
B
R = Al f W = 0] 5 U= R, B4 0
u = RA5 x = KA -n/n = POR #1 BOR W} I’ / Jr A HA S AL (1)4E
1="%1 0=iE%
bit 7-0 ANSD<7:0>: ¥ RD<7:0> 5| ik £ Al s 50 oh g
0 = H7 110, 512> B b s 1 B H e R T g
1= BN . 5B R ABE T D, 25 E KT AT S .
W1 HTIERRE SRS I, A2 E A N 1 TRIS A7 LUK E R 1 5 BRI & o M AR B AR idr A
5 B e
2: ANSELD 2777254 PIC16(L)F1938 FoRkszHL, #4 0.
3: PORTD {X 4 PIC16(L)F1939 2%t |- sz3i.,
% 12-11: 5 PORTD Mk HIHFFRICE D
. . . . . . . . e o
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
LR i i i i i i i i 2T
ANSELD ANSD7 ANSD6 ANSD5 ANSD4 ANSD3 ANSD2 ANSD1 ANSDO 138
CCPxCON PxM<1:0> DCxB<1:0> CCPxM<3:0> 228
CPSCONO CPSON CPSRM — — CPSRNG<1:0> CPSOUT ‘ TOXCS 321
CPSCON1 — — — — CPSCH<3:0> 322
LATD LATD7 LATD6 LATD5S LATD4 LATD3 LATD2 LATD1 ‘ LATDO 138
LCDCON LCDEN SLPEN WERR — CS<1:0> LMUX<1:0> 327
LCDSE2 SE23 SE22 SE21 SE20 SE19 SE18 SE17 SE16 331
PORTD RD7 RD6 RD5 RD4 RD3 RD2 RD1 RDO 137
TRISD TRISD7 TRISD6 TRISD5 TRISD4 TRISD3 TRISD2 TRISD1 TRISDO 137
ElvE: X = KA, u=A2, —=RKLPHIC, 3k 0. PORTD Al B #A T,
¥ 1 XUEF(EULEE PIC16(L)F1938 B4k LRSZEL, M 0.
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12.11 PORTE 7%

PORTE 2 4 7 55 (X1 35 1 o kI (R B0 7 1) 294728
& TRISE. ¥ TRISE ¥:47% 1 (=1) A LAikA N PORTE
SUEE R NS CRIKE AR B sh 2 T e B
K)o ¥ TRISE HAEFE (=0) wJLLikM M PORTE 3]
BRI SR CBD, (ERESN H IK3) 8 I E 4 i Bl A7 2
A A L BT RS D - RE3 R4h, SAUE i
NG AL TRIS fda el 1o 1 12-1 i T anfe
YTk 11O 3 .

2 PORTE 274788 (A4 12-18) 2 5 KPIRAS,
MEZSAEUSENIROMGFLRER. G SR e
- B - SR B, 5 A S & 1
SUBFESE, B0 BIE, AR5 TR ST 09(E S N i 1]
iz ss (LATE) . 24 MCLRE = 1 I}, RE3 .4 0.

¥ RE<2:0> HI TRISE<2:0> %Iﬂfuwfl
PIC16(L)F1939 Li[fi.

12.11.1  ANSELE % {74+

ANSELE Z%iffse (ZifE8s 12-21) H T 110 51t
AU B AR 3 o 15 AH Y 1) ANSELE 437 % B b i
LSR5 I T B R R AR s 0, IF R4
JIE0 b AR T i L A

ANSELE {7 FR S A S e B i ThRg . TRISTEZE H.
ANSEL B 1 15 Bk A B 5 VAR, (B
PR AR Sy A AR o 24 7E 32 5 ) O AT i
- B - GIRAN, XEeGIREIMEE.

RIfiE PORTE 5| U VER SN 5| BRI, TRISE 25
ra% (FPAras 12-19) 18k¥i%H] PORTE 5|y B oK
hak. 0K EATHER I N SR, 0 200 £
TRISE A A7-8% H AL ARFE B 1 RS BB Bl
S VO 5212k 0.

#F: SALJE, ANSELE £ BRI A RIAR S, 2
B AT — 51 B0 E 0 B A &
A, FR I ANSEL A7 45 i F P k4]
ML 0.

12.11.2  PORTE L4 it se 4k

B4~ PORTE 51IBR M2 URE. & 12-12 45 75]
R AL Thse AN AL 5B 2

L FdiE g T NG D MR W w6 gt E
il

LUF Z1 3 R L B B AN S e A A D i 2451
JRVC A o L I, T N DR ORI LB 4
ADIRET A 5 b D DR, PSSR .

£ 12-12: PORTE L sE4
Bl B TheetsE% Y

REO SEG21 (LCD)
CCP3/P3A (CCP)
REO

RE1 SEG22 (LCD)
P3B (CCP)
RE1

RE2 SEG23 (LCD)
CCP5 (CCP)
RE2

E 1 EIEN R
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12.12 FHfr#sw X: PORTE #l

FFES 12-18: PORTE: PORTE F&&
U-0 U-0 U-0 u-0 R-x/u R/W-x/u R/W-x/u R/W-x/u
_ ‘ _ \ _ \ _ RE3 RE2(D) RE1® REOW
bit 7 bit 0
EvE:
R = A4 W = 1’5 fir U= R, A0
u= s X = KA1 -n/n = POR #iI BOR W [IH / it HoAth 52 467 5 (W E
1="51 0=Th%
bit 7-4 FsM: N0
bit 3-0 RE<3:0>: PORTE I/0 5| Jif; @
1 = I 5] > VIH
0 = %ii 5[ < VI
¥ 1: RE<2:0> 7 PIC16(L)F1938 L oRksedl, #2240,
FES 12-19: TRISE: PORTE =& &%
u-0 u-0 u-0 u-0 u-1@ R/W-1 R/W-1 R/W-1
_ ‘ _ _ \ _ _ TRISE2® | TRISE1® | TRISEO®W
bit 7 bit 0
EvE:
R = AT A W = 5 47 U= R, B4 0
u= AR5 x = K4%1 -n/n = POR 1 BOR I {I4E / T4 HoAth B A7 I ) (E
1="51 0=Th%
bit 7-4 REB: N0
bit 3 RPN 1
bit 2-0 TRISE<2:0>: RE<2:0> — A @
1=PORTE 5B E NN (=&
0 = PORTE 5| Al & A i
¥ 1. TRISE<2:0> 7£ PIC16(L)F1938 Fksz8l, X 0.
2: RSP, B 1.
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H1F8% 12-20: LATE: PORTE ¥4 e /7as
U-0 U-0 U-0 u-0 U-0 R/W-x/u R/W-x/u R/W-x/u
_ _ \ _ \ _ | _ LATE2® LATE1® LATEQ®
bit 7 bit 0
EiE.
R = A&7 W = A5 U= RPN, 5240
u= A" X = KA -n/n = POR A1 BOR W HIH 1 B HoAt & A7 15 (R4
1=%#1 0=i%
bit 7-4 REI: wHO
bit 2-0 LATE<2:0>: PORTE fith i 7 seqtifor O

#E 1. 5 PORTE 3:bs LS HZHN K LATE 25478 . 2 PORTE 25 /7% iR [l 2 52 B 1) 1/O 51 IEiE .
2: LATE 2%547#%4F PIC16(L)F1938 L oARszHL, 4 0.

FIERR 12-21: ANSELE: PORTE il SR

u-0 U-0 u-0 u-0 u-0 R/W-1 R/W-1 R/W-1

_ _ _ \ _ \ _ ANSE2® | ANSE1@ | ANSE0®
bit 7 bit 0
RIvE
R = nEefy W = 0[5 47 U = RSB, 240
u= A4 X = KA -n/n = POR #1 BOR I [1E / FirA7 HoAth & 47 5 1 {E
1="%1 0=J5%
bit 7-3 W WH O
bit 2-0 ANSE<2:0>: ¥ RE<2:0> 5| [ 3% £ 4 M40 B 50 7 ) i

0= H'7 /0. 5IMI 5y Be Ay iy 1) B B e IR D fE o
1= BN SR IOBE AT B, 28 5740 A ZE ks .

1 45O E RN G I, DA B AN ) TRIS A7 LU Y 5 I & ok s AR 2 DL Fe VR4
5 |
2: ANSELE 27 /E#%44F PIC16(L)F1938 FoRSEHL, 40
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N8R 12-22: WPUE: §5_L#r PORTE %7738
u-0 U-0 u-0 u-0 R/W-1/1 u-0 u-0 u-0
_ \ _ \ _ \ _ | WPUE3 _ _ _
bit 7 bit 0
v
R = A&7 W = 1] '5 {7 U = RszIifz, 8240
u=ARAg x = KA -n/n = POR #1 BOR I {18 / Bt A HoAth 3247 6] (¥4
1=%#1 0=i%
bit 7-4 RELP: A0
bit 3 WPUE: 5y L7 2547 2341

1 =A1fifg Lbr
0 =2k 4
bit 2-0 RSB N0
E 1. K OPTION_REG #A7 #8114z J5 WPUEN it %, 46
2:  WERGIHECE T, W5 R sk B 3hAE L.

#* 12-13: 5 PORTE #<KFERILE

EfERES A .

L Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 §E§%
ADCONO — CHS<4:0> GO/DONE| ADON 155
ANSELE — — — — —  |ANsE2W | ANSE1® |ANSEOW | 141
CCPxCON PxM<1:0> DCxB<1:0> CCPxM<3:0> 228
LATE — — — — — | LATE2® | LATE1® | LATEO® | 141
LCDCON LCDEN | SLPEN | WERR — CS<1:0> LMUX<1:0> 327
LCDSE2 SE23 SE22 SE21 SE20 SE19 SE18 SE17 SE16 331
PORTE — — — — RE3 RE2®W | RE1®D | REOW 140
TRISE — — — — —@ TRISE2® | TRISE1® | TRISEOD | 140
WPUE — — — — WPUE3 — — — 142

J23pa s X = KA, u=ARE,

— = REHLHIT, BH 0.

PORTE A B3 % 7C
H 1 XUHAERAE PIC16(L)F1938 #3t FoRszBL, #h 0.
2:  RSZEL, 4 1.

DS40001574C_CN i 142 11
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PIC16(L)F1938/9

13.0 HPARAL T

PORTB Gl BEAT HL B, DAAE Dy s AR AL R
(Interrupt-On-Change, 10C) 5l H . 242 A7
TR BT S PR A P . AT PORT
IOCH| sk PORT I0OCH [ 44, #n AT BLE A=A
Wio PRI W BAT LT ThAE

o RPN (EFIO

o BRSTI G| IR E

o LTFHRRR BRI

o BT W bR

K 13-1 251 T 10C AR .

13.1  fERERIR

BLAVIMLZI) PORTB 514 F1l¥r, %20 INTCON
AT IOCIE A8 1. G0 I0CIE fighzt i, Nhsk
SXFE B RS S BT IR I, AR A

13.2  FIHISI MR E

31~ PORTB 5lJH# A — A LR S F—A %
VR 3% o BEAFRAS RS _E T, 240K IOCBP 2
TE2e AR Y IOCBPxX A7 B 1. A4S 5] RS 0 B
. 20 IOCBN 254785 HAH M) IOCBNX A7 E 1.
T3 53930 #5 |OCBP 25 A7 4 1 AH M 1 IOCBPx A2 F1IOCBN
LAEZS AN IOCBNX 47 F 1, "EBEAS | HINCE N
I IR ARSI T4 R R A

13.3  HltrE

IOCBF %1723 1) IOCBFx fi7. /& 5 PORTB [ FA8 1k
PR SRR R PR S FREAL . WERAEA R S AERES | )
RN BT A HY, WRES I EPIR SRS AL E 1, A
W 10CIE {8 1 81, b4 r=Ed . INTCON 4%
%19 1OCIF 1 R WL 7 IOCBFX AL PR o

134  FHETHIRS

BARSHRE (IOCBFx i) nlid ik s H A A7k AT
T2 WRAERE TR R SR 2 —ANauy, IBAqE
BRI ARFA ARSI E A, ﬁﬁ%ﬁ?lﬁ%)\
ffETER.

AT DR AR S AN PR 2 1309y, R AT
MF B AL “ZHS” BfE. LUR2AEI Y]
TNHATHIFAS .

) 13-1: EZPWitrE (PORTA R
i)

MOVLW  Oxff
XORWF  10CBF, W
ANDWF  IOCBF, F

13.5  PREREHE B TR R

Wi IOCIE 78 1 1iE, F AR R Wi 81 2 231
N BN

W AE R S R B0, WA IE B AR AT
B—4I5 A 2R, S IOCBF %47 8%.

© 2011-2013 Microchip Technology Inc.
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PIC16(L)F1938/9

& 13-1: H P Ak A I
IOCBNx D Q
—P»CK
A b
R Kol
RBx
Kl pi 2k = s BT
IOCBPx D Q oz 1— D Q » |OCBFx
» CKA 5 I0CBFx—p CK\_
IOCIE
R
Q2 — \ .
./ KEFA Y
I % CPU W
|IOCBFx Jits7 oG it
o | JEIR I 2%

Q1 Qf Q1

Q2 Q2 Q2

Q3 Q3 Q3

Q4 Q4 Q4 Q4

Q4Q1 Q4Q1 Q4Q1 Q4Q1

DS40001574C_CN 5 144 11 © 2011-2013 Microchip Technology Inc.




PIC16(L)F1938/9

13.6 HABENX: BFTI

N 13-1: IOCBP: IEA¥s B ARk A Wy 7 7 2%
R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0
IOCBP7 | 10CBP6 | I0CBP5 | 10CBP4 | I0CBP3 | 10CBP2 IOCBP1 IOCBPO
bit 7 bit 0
B
R = A7 W = ] '5{; U = RszIifz, 240
u= A1 X = FKH -n/n = POR #iI BOR W [IE / i Hifth 5 A7 1 (1 {E
1=5F1 0=7E%
bit 7-0 IOCBP<7:0>: LT~ FAR b A T SU R4
1= VS E I IE LA P AR T AU B9, IOCBFX A2 A IOCIF FREK & 1,
0 =28 b AR5 | I AR AL A T
FrER 13-2: IOCBN: i1y B AR 4K e & A e
R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0
IOCBN7 | I10CBN6 | IOCBN5 | IOCBN4 | I0CBN3 | IOCBN2 IOCBN1 IOCBNO
bit 7 bit 0
B
R = A&7 W = ] 54y U = RszIifz, 3240
u= A= X = A4 -n/n = POR FiI BOR I [I1E / T At & A7 15 (194E
1=%1 0=y%
bit 7-0 IOCBN<7:0>: iy f P28 4k b W Se ViAo
1 = RSB GOa AT B AR T . AN BRI, IOCBFx 751 IOCIF AR &K H 1.
0 =28 IEAA 5 | I B AR AL A T
HERR 13-3: IOCBF: HF{bHiirEFFes
R/W/HS-0/0 R/M/HS-0/0 R/M/HS-0/0 R/MW/HS-0/0 R/W/HS-0/0 R/M/HS-0/0 R/W/HS-0/0 R/W/HS-0/0
IOCBF7 | IOCBF6 | IOCBF5 | IOCBF4 | IOCBF3 IOCBF2 IOCBF1 IOCBFO
bit 7 bit 0
B
R = A{EA7 W = 1] ‘547 U = Rszifz, 3240
u= A4 X = A4 -n/n = POR FiI BOR I [IE / T At & A7 1 (194E
1=%1 0=i% HS = [midffis %
bit 7-0 IOCBF<7:0>: Hi P-AF{b ihWikrE A7

1 = AP BAOC T IA_L 2E Fe v i v T 2R Ak

410CBPx = 1 HA I RIRBx5 | _EA ETHH, 5RIOCBNx = 1 HAGMFIRBxS | il E T FEuS &1,
0 = AN B P ARG B i B T AR 3 6 PR

© 2011-2013 Microchip Technology Inc. DS40001574C_CN % 145 11
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& 13-1: 55 B2 4 W AH 5K B B A7 2RE
25 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0 igﬁ%

ANSELB = = ANSB5 | ANSB4 | ANSB3 | ANSB2 | ANSB1 | ANSBO 131
INTCON GIE PEIE TMROIE INTE IOCIE | TMROIF INTF IOCIF 90
IOCBF IOCBF7 | IOCBF6 | IOCBF5 | IOCBF4 | IOCBF3 | IOCBF2 | IOCBF1 | IOCBFO 145
IOCBN IOCBN7 | IOCBN6 | IOCBN5 | IOCBN4 | IOCBN3 | IOCBN2 | IOCBN1 | IOCBNO 145
I0CBP IOCBP7 | IOCBP6 | IOCBPS | IOCBP4 | IOCBP3 | IOCBP2 | IOCBP1 | IOCBPO 145
TRISB TRISB7 | TRISB6 | TRISB5 | TRISB4 | TRISB3 | TRISB2 | TRISB1 | TRISBO 130
BvE: — = RSEPLATC, 04 0o HPARAL AP I AN FT B S 0T .

DS40001574C_CN i 146 1T
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PIC16(L)F1938/9

140 [FEz%EHEE (FVR)

] & 2% Uk B FVR 28 2% Uk, #5727 VoD,
F[3EFE 1.024V. 2.048V 5 4.096V #iH . wTHELE
FVR % ok by LR & AL 22 v s

* ADC fi \JHiE

+ ADC I[EZ# Hik

o RIS IERIA

o HiHEAs  (Digital-to-Analog Converter , DAC)
o ALK (Capacitive Sensing, CPS) #ilk

« LCD ' ik K AR 3%

WK FVRCON %77 ££45% 1) FVREN £ 1 n] {1k FVR.

14.1  HSLRIHE R IBOCES

FVR Hial i@t 2 AL A o] g FE 8 35 IO 28 4 32 31
ADC. L[ti#s. DAC 1 CPS., HANHCRas m i & A
SR 1. 2 B8k 4 1%, iR at =Rl fem
H 2

Al i i FVRCON 73 £ 25 1) ADFVR<1:0> {7k R4t 45
ADC M (1152 i s A i MG B 180 25 0 8 4 . At
G B, Wiz W 15.0 37 “BEHEHE (ADC) #HR” .,
A1 F| FVRCON %7 /7 #5¥] CDAFVR<1:0> {7 3k A3 ik 4
DAC. CPS FILUH a1 S5 Hy Fe A e R C 22186 23
KepE. HAEER, B2 08 17.0 37 “HURstinsg
(DAC) 8HL” | 55 18.0 17 “LhSsMEE” FI%E 26.0 7
“HAMBEER (CPS) 7.

14.2  FVR R

PF B 2% L AR, 5% B R RO 2% FL I 5
F—E I R A GeFaE . — B RA e T ok ALt g,
FVRCON 7723 ) FVRRDY A7 48 1. 152 W& F i
AR T BN S R

Bl 14-1: SEHEIER
ADFVR<1:0> T;
x1
] X2 —————P» FVRBUFFERT
x4 (% ADC it
CDAFVR<1:0> 7;
x1
i X2 FVR BUFFER2
x4 (ZE LM DAC)
P FVR VREF
1.024V [f 5 (% LCD i HUR R A48
%

%
W 14-1)

T
FVREN |:E>_9—> FVRRDY
it EE[H 8 S PRI S i
( e

© 2011-2013 Microchip Technology Inc.
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14.3 FHiraE N : FVR ¥4l
HA7ER 14-1: FVRCON: [H &S H LT 7%

R/W-0/0 R-q/q RW-00  RW-0/0  R/MW-0/0 R/W-0/0 RW-00  R/W-0/0
FVREN | FVRRDY®W | TSEN | TSRNG | CDAFVR<1:0> ADFVR<1:0>
bit 7 bit 0
Qﬁz:
R =l W = 15 A U= R, 5240
u= AL x = A -n/n = POR FI BOR I ({{EL / FiA7 SeAt S A7 O
1=%1 0=iE% q = BB A AT
bit 7 FVREN: [H5¢ 2% 0L Af e
1 = e e 2% Uk
= BRIk 2
bit 6 FVRRDY: [f5i 2% b o (1)

1 = [ 52 52 B R 2t
0 = [H 2 22 U B HH R Bt 2 s R A
bit 5 TSEN: Rl G
1 = fEREIR R TR N e
0 = 2k IEIR SRR
bit 4 TSRNG: i J Ha o5 243t Flvk e G
1=VouT =VDD-4VT GEiEJEED
0 =VouT = VDD - 2VT (fKHEEED
bit 3-2 CDAFVR<1:0>;: LthHi2ef1 DAC [H 2 2% i ik F AL
11 = A48, DAC FI CPS [i]5E % RS vt i b 4x  (4.006V) @
10 = LL#c g% . DAC il CPS [f5E 5% Hi R4 s i 4 2x (2.048V) @)
01 = [ki#s. DAC FI CPS [l &2 B R AM i A 1x (1.024V)
00 = b #s. DAC Al CPS [l 5 2 2% Wi L A B i 5< 14]
bit 1-0 ADFVR<1:0>: ADC [f 52 2% Hi R AL
11 = ADC [ Z % RS it ol 4x  (4.096V) @
10 = ADC [fil 2 2% Hi R4S L o 2x (2.048V) @)
01 = ADC [lil5g &% RN A 1x (1.024V)
00 = ADC [l 58 %% fi [ 4 e 36t 5% 141

E 1. A LDO MR (PIC16F193X) L:ff) FVRRDY 4h# 1.
2: [ S% Hkh A g Vop.
3: IALEE, WL 16.0° W “WEIRBSER” .

& 14-1: 5 2% r kA R & AL
ZFR Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 igig
FVRCON FVREN | FVRRDY | TSEN | TSRNG CDAFVR<1:0> ADFVR<1:0> 148
Bl I 5 25 2% R A 52 280G

DS40001574C_CN 55 148 11 © 2011-2013 Microchip Technology Inc.




PIC16(L)F193X

15.0 E¥EEHE (ADC) ik

ADC T {E 55 T AT s T T 8 A

- ) PRIBCHR 7 A e i
KB 2% (Analog-to-Digital Converter, ADC) 1] LA
PRI NG A2 551 10 4 ZRERIROR . %
%#ﬁ%ﬁwﬁ§,ﬁ@ﬁkﬁﬁzﬁﬁiﬁﬁﬂ*¢
KA . SRAECRER LB 0% SR 28 T A
%, G ISR B s EA R 10 A2 HEREORR
e gl WArE ) ADC 45 % /4% (ADRESH:ADRESL
FAEEXT) o B 15-1 451 T ADC HER.
ADC Z:25 M R il i R A IE BN W R = S 25 L R
o AR AL .
& 15-1: ADC HEF]
VREF- ADNREF =1 o
ADNREF =0 O
VDD Vss
T ADPREF =00 _
ADPREF =11 _
VREF+ ADPREF =10
ANO 00000
AN1 00001
VREF-/AN2 00010
VREF+/AN3 00011
AN4 00100
AN5@) 00101
ANG® 00110
AN7® 00111 Ref+ Ref-
ANS 01000 ADC
AN9 01001 GO/DONE <> ﬂm
AN10 01010
AN11 01011 ADFM —| 0= Eﬁ?}
AN12 01100 1= fiXi5F
ADON® — 16
AN13 01101
: Vss_L [ ADRESH | ADRESL |
[ ]
TR R 11101
DAC i 11110
FVR ZZ %% 1 11111
CHS<4:0>—

# 1. X ADON=0TM, WiHire £ s,
2: PIC16(L)F1933/1936/1938 |- K4ifit.

© 2011-2013 Microchip Technology Inc.
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PIC16(L)F193X

15.1 ADCKEE

LERC B AE R ADC I, % B LU DiRg:
o it

o JHIEERE

* ADC % il R B %

* ADC #E¥r i 4hig

o Pk

o SRR

15.1.1 vty P
ADC Wl TH B RIE 5 MBE 5. S S
I, R i B A ¢ TRIS i ANSEL 47 3k4 1/0 5 HIid
BEANBMGIE. F2EE, HS LS 12.0 5 “10 i
=7,
e R S A 0 N TR AT A 5 | At A 5L e
JE ] g S B0 A\ 22 b g L IR A .

15.1.2 TH B L+

PRAET A7 AN LR

o AN<13:0> 5|}

o RN

+ DAC %t

 FVR ([HESHHIE) il
FLRTXEEEERNGELR, S IE 16.0 5 “B&
BN . B 17.0 W “HliESSE (DAC) #
P F%E 1409 “FEESFHWE (FVR) 7.

ADCONO 2777 451t CHS o7 32 IR — % 18 38 5 5 SR
R LB AHE

B 03 0 S BN R (R IE I A B B R e
2 EE, SIS 1527 “ADC TIEER” .
15.1.3 ADC ¥k

ADCON1 %7 1E#41%) ADPREF 14l ES% k. IFS
EA IR

« VREF+ 5|

« VDD

ADCON1 %7744 1¥1 ADNREF f #3lth 2 [k, 17
EA IR

« VREF- 5}

¢ \/ss

FLZxTREESHLIENGER, HSIE 140 F “H
ESFEHE (FVR) 7.

W

15.1.4  FEanpp

B3 R AT il it ADCON1 274785 1) ADCS
PEEATIE R, . LU 7 P i v ik .

- Fosc/2

- Fosc/4

» Fosc/8

* Fosc/16

* FOsc/32

« Fosc/64

« FRC (LHAEBIRG A

e 1 AT Ae R T S8 TAD. —IRSEFENMT 10 f f%
WeTFE 11.5 /> TaD FIHE, Wik 15-2 iR,

SESTHLIER G, A0 R IE 41 TAD M. H %
{55, 15 ILIEH A PNETE I A/D #i sk,
FA5-1 45 H T —ANIE 0 ADC ik B 7R .

e ExARAEH FRe, 152 G0 B AR AT AT
AR F 4 A ADC I B, T ADC
g gL AR .

DS40001574C_CN f 150 1T
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PIC16(L)F193X

% 15-1: ADC B4R (TaD) S58B4 TAEHEMXR
ADC B8 (TAD) F|HE  (Fosc)
ADC ADCS<2:0> 32 MHz 20 MHz 16 MHz 8 MHz 4 MHz 1 MHz
iR '
Fosc/2 000 62.5ns® 100 ns® 125 ns® 250 ns®@ 500 ns® 2.0 us
Fosc/4 100 125 ns® 200 ns® 250 ns® 500 ns® 1.0 s 4.0 ps
Fosc/8 001 0.5 pus® 400 ns® 0.5 ps@ 1.0 us 20ups 8.0 us®
Fosc/16 101 800 ns 800 ns 1.0 us 2.0 ps 4.0 ps 16.0 us®
Fosc/32 010 1.0 us 1.6 us 2.0 pus 4.0 ps 8.0 us® 32.0 us®
Fosc/64 110 2.0 us 3.2pus 4.0 pus 8.0 us® 16.0 pus® 64.0 ps®
FRC x11 1.0-6.0 ps¥ | 1.0-6.0 us@¥ | 1.0-6.0 us@* | 1.0-6.0 us@4 | 1.0-6.0 us@4 | 1.0-6.0 ps®4
Pl M1 ockE T B .
i 1:  *7T VoD, FRC EEEME 1.6 us LY TAD KfH).
2:  RUSEIE R T /) TAD IR 2K,
3: N TP R, Ok AR
4: 4 ADC Wil R4 41 Fosc $EHERT, WL ADC B4 (TAaD) FLE ADC Sty i) e A el (HJE, WiRAE

K 15-2:

WAFAE T RIRBE A M AT e A, WA FRe I B

st ¥ Tao A
TpY - TAq TAD1 TAD2  TAD3 ‘ TAD4 ITAD5 : TADG ‘ TAD7 : TAD8 : TAD9 =TAD1O=TAD11
T b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
el e )

DREF LA B AT T GEF 4 100 ns)

# GO fii & 1
TEBE 5 1 A AR
4 N\ ADRESH:ADRESL, ¥ GO {5 %,
¥ ADIF 178 1, K OrFE A SRR A .

© 2011-2013 Microchip Technology Inc.
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PIC16(L)F193X

15.1.5 H T

ADCRLH FAT 78 BB e e B 7 A b e (K 3 i . ADC
HRWTRR A S PIRT 4785 () ADIF £, ADC H i fe
VrAr S PIE1 24725 ¥ ADIE {7, 45 %A% ADIF
A

¥ 1. LR/ AV ADC T, SFREEH SR
I #2s ADIF {7 & 1.
2: AUYTEIERE T FRC IR %em, ADC 4Hg
FEARIRIY ) TAE

PRAEAE AR R s KRR 28 0 mT L= AR R IR . 2
B A FRRARE, Zh B iR asff . MRIRAR X
WAl , B2 AT SLEEP 82 G —4%&FE4 . W
F A PR 2 A AN AR AR ASE X e 1 4 8 AT 2 FR )P AR
i, J2AZAE L INTCON 7574511 GIE F1 PEIE {7, U
L INTCON 217431 GIE F1 PEIE £ {difig, % Fh,
1T T IR S5 FEFF o

1516  Sidk

10 fii A/D A4 TR RS 206 5554 0]
5%, ADCON1 2 {74511 ADFM {4 il 4 h 4% =X

¥l 15-3 g3t 1 I o A%

& 15-3: 10 fi7 A/D ¥ gt B II#E K
ADRESH ADRESL
(aoFm=0) msB| | | [ | | | [ fes[ [ [ [ T [ |
bit 7 bit 0 bit 7 bit 0
TN hd
10 17 A/D 45 5 RSP BEA O
aorm=n | | [ [ [ [ qmss[ | [ [ [ | | [ [ [uss]
bit 7 bit 0 bit 7 bit 0
RIH: MO 10 fi7 A/D 455

DS40001574C_CN 2 152 1T
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PIC16(L)F193X

152 ADC T/EE#

15.2.1 JA Bl
Zffife ADC fide, 240K ADCONO Z5fr#si) ADON
P BN 1. ¥ ADCONO 27 /723/) GO/DONE {v % &

1 AT JE B AR
e ANFEMES ADC HFE—154% GO/
DONE {7 & 1. 1525 15.26 ¥ “A/D

15.2.2 58 R
M SE T,  ADC ARHUE
« 75% GO/DONE {7
* ¥ ADIF bR S AL E 1
o LB IO 4 SR B B ADRESH £l ADRESL %
114%
15.2.3 &l
1S A S A L e 5 AT & B e, W AT T RS
GO/DONE fii. ADRESH Fl ADRESL 27 {7 23451 JH 4
O3 58 I AR R A e 5 B AT TEOBT o AS S BN R R e B
e —fr 3 7e
e PR AL SR PTG WAL SR N B AR
BTk, 21 ADC AR 26 1 AT £ Ab R
55 i

15.2.4  {KHRIAA A ADC TAEJREE

ADC #EHer] L TAEERIRE R . X T Z6 ADC B4
WBEE N FRC I, ik FrRe IN4PYsF, ADC &%
S ANR A BRI R IT AR . X e VFRAT— 4 SLEEP
B4, MM PRSI i R g = . S feiF T ADC
PR, TR, BRI 2 e, SR
2 1- T ADC k7, /245 ADON A7 fdee 1, (H R 7ri
Hese s ADC BEE 2 1A .
24 ADC I 81k FRe 2 A HAb I e, /L% ADON
PEARFRE 1, (H& SLEEP #5448 4R e ik H.
ADC i

15.2.5  FekSEMAR S
CCPX/ECCPX A [ty 1k 2 {1 fih iz 8 Fe VP A A T A
ANIEBF, BT ADC #64, & A& 15 5,
GO/DONE £7 tHTE4E 1, Timer! iFE28 50 A E
# 15-2: TR AR 2
B CCPX/ECCPx

PIC16(L)F193X CCP5
A PR R A Ak & 2 ASBERAR IE TR ADC I .
A =AM 2 ADC Ik,
F2E R, 15 15 23.0% “fiR/ L& /PWM S .

© 2011-2013 Microchip Technology Inc.

DS40001574C_CN % 153 1t



PIC16(L)F193X

15.2.6  A/D #: b 1g
X ZATH ADC PATBEEE 4 1t s 9 20 B«
1. FEMA:
o SHGIMEH IS (L TRIS #4748

o RGBT E OB (I ANSEL H474%)

2. BiE ADC bk
o ¥k ADC Bt ih
s BESEHE
o %P ADC i N\ iHiE
« JA%) ADC fd
3. BiE ADC Hilbr (RTik) -
« 75% ADC kR
« ftiF ADC ik
o SRS H BT
o 4R @
4. SEARRRE RS ] 4,
# it ¥ GO/DONE 7% 1 ke Jr st
6. LU TR N4 RE ADC #4058 il
« 7] GO/DONE fif
« Z5FF ADC T CRIFg e
7. L ADC 4%,

o

8. JHZE ADC Rk (R kg o e mig,

AT HEERAED

i 15-1: A/D ¥#:

;This code block configures the ADC
;for polling, Vdd and Vss references, Frc
;clock and ANO input.

;Conversion start & polling for completion
; are included.

BANKSEL ~ ADCON1

MOVLW B711110000” ;Right justify, Frc
;clock

MOVWF ADCON1 ;vdd and Vss Vref

BANKSEL  TRISA ;

BSF TRISA,O ;Set RAO to input

BANKSEL ~ ANSEL ;

BSF ANSEL ,0 ;Set RAO to analog

BANKSEL ~ ADCONO ;

MOVLW B?00000001” ;Select channel ANO

MOVWF ADCONO ;Turn ADC On

CALL SampleTime ;Acquisiton delay

BSF ADCONO,ADGO ;Start conversion

BTFSC ADCONO,ADGO ;Is conversion done?

GOTO $-1 ;No, test again

BANKSEL  ADRESH

MOVF ADRESH,W ;Read upper 2 bits

MOVWF RESULTHI ;store in GPR space

BANKSEL ~ ADRESL ;

MOVF ADRESL ,W ;Read lower 8 bits

MOVWF RESULTLO ;Store in GPR space

147
2: S0 15473 “AID REER”,

E 1 GURAD R S AR R it I
Ak AT TR ACHS, TN AR R 4 )R

DS40001574C_CN i 154 11
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PIC16(L)F193X

15.3

FEREN: ADC =45
AR 15-1:

ADCONO: A/D #1372 0

uU-0

R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0

R/W-0/0

R/W-0/0 R/W-0/0

CHS<4:0>

GO/DONE ADON

bit 7

bit 0

RIvE:

R = " EAr
TERI'

—

H.

1

W = i[5 47 U= RSB, 340

X = K40 -n/n = POR 1 BOR I [I{H / fir A HAth =2 A7 I A

0=ili%

bit 7
bit 6-2

bit 1

bit 0

B WDN PP

REB: 40

CHS<4:0>: LM EIERAL

11111 = FVR <lm D) Ehas 1 i @)
11110 = DAC #ith @

11101 = M JEfE 2 3>

11100 PRER . RIEHEIE

01110 = f#¥. KiEFHIE.
01101 = AN13
01100 = AN12
01011 = AN11
01010 = AN10
01001 = AN9
01000 = AN8
00111 = AN7@¥
00110 = AN6@¥
00101 = AN5@
00100 = AN4
00011 = AN3
00010 = AN2
00001 = AN1
00000 = ANO

GO/DONE: A/D #:#uRAAT

1= A/D Fef AR T . KA 1 A E) AD %Tﬁeﬂﬁﬂo

2 AD BH¥se i LU, EAL I B 3iE &
0 = A/D #5458 1% | RIEAT
ADON: ADC {#figfr
1 = ADC #fiifig
0 = ADC #25 1E HANHRE LA iR

HEGER, WSHE 17.07 “HiEiEiRaE (DAC) B .
HEER, HSUE 1407 “BEsHEE (FVR)”
HEER, WS NE 1607 “EEIERBHR” .
PIC16(L)F1933/1936/1938 L Rk,
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HER 15-2: ADCON1: A/D #B%IZF%R1
R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 u-0 R/W-0/0 R/W-0/0 R/W-0/0
ADFM ADCS<2:0> \ = ADNREF ADPREF<1:0>
bit 7 bit 0
B
R = A4 W = A5 U= RSEIML, 5240
U= AAs X = K40 -n/n = POR #1 BOR W} 1M / A7 HAh S AL 14
1=%1 0=V5%
bit 7 ADFM: A/D 4544k 407
1= %55, BEAFEHEE BT, ADRESH I 6 A ik & o4 0.
0= AE05%. BN )i, ADRESL ML 6 A7 & 4 0.
bit 6-4 ADCS<2:0>: A/D i ik By
111 =Frc (HiE M RC IRy a2 LI
110 = Fosc/64
101 = Fosc/16
100 = Fosc/4
011 =FrRc (% H RC =i a4t 4
010 = Fosc/32
001 = Fosc/8
000 = Fosc/2
bit 3 FRsEP: MO0
bit 2 ADNREF: A/D 152 Hi L it B A7
1 = VREF- 541 VREF- 5 i W
0 = VREF- 5 Vss &
bit 1-0 ADPREF<1:0>: A/D IFZ&:% /R it & 47

11 = VREF+ 5N E S % HE (FVR) Fibuds: @
10 = VREF+ L5541 VREF+ 5| iz D

01 = {#

00 = VREF+ 5 VDD #%$2

d 1. GEFE FVR 80 VREF+ SN IE 225 f RN, VESAAAE — NIRRT . PR TS W i O
WY,

I

DS40001574C_CN f 156 1T
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H178% 15-3: ADRESH: ADC A& #BHEFT (ADRESH), ADFM=0

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

ADRES<9:2>
bit 7 bit 0
B
R = nJ A7 W = 0] 5 fif U= RSEIN, 240
u =A% X = KAl -n/n = POR 11 BOR i {4 / AT HoAth &2 47 i i (e
1=%1 0=15%
bit 7-0 ADRES<9:2>: ADC &5 a7 f£ 8847
10 3 B v 8 A

HAFE8 15-4: ADRESL: ADC &R FHFRIKFET (ADRESL), ADFM=0

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

ADRES<1:0> — \ — \ — \ _ \ _ _

bit 7 bit 0
B
R = Al f W = A5 47 U=REIMA, 52480
u= A4 X = AR50 -n/n = POR H1 BOR I [I{H / B HAth 52 A7 i R AE

= i 1 0=i%
bit 7-6 ADRES<1:0>: ADC %5 27 (29

10 {7 i 4t FAIG 2

bit 5-0 BRE: A~
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FAEH 15-5: ADRESH: ADC &R FHF#NmT T (ADRESH), ADFM=1
R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u

_ _ _ \ — \ — | — \ ADRES<9:8>
bit 7 bit 0
B
R = A3 W = "5 {7 U= RSEIML, 3280
u =R x = R4%0 -n/n = POR #11 BOR HHIME / A oAb S A7 i (8
1=%1 0 =%
bit 7-2 R .
bit 1-0 ADRES<9:8>: ADC %5 27 (£ 9

10 o e 4 8 B =y 2 4o
178 15-6: ADRESL: ADC ZR#FHFH/MEFT (ADRESL), ADFM=1
R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u
ADRES<7:0>

bit 7 bit 0
B
R = nJEA7L W = n[ 5 {7 U= RSEIML, 3240
u = RA5 x = KA1 -n/n = POR F1 BOR W] I’ / A HARS AL (1 {E
1=H1 0=75%
bit 7-0 ADRES<7:0>: ADC %5327 /288

10 Al R (A 8 A
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154 A/D REEK

J T Al ADC kB E RE R, b AT 7 L AR R LA
(CHOLD) il &4 NIEIE I H . K 15-4 B TR
SN, (ZSUEREPT (RS) FINIERAETF X (RSS)
PE4T B 42 52 M 45 H. 2% CHOLD 78 HL T T B2 RN 1) o SRRETT
7 (Rss) FH#HEZS W (VDD) ANFEITH FiAIE,
EZ WL 15-4. BRIE SRR KRS E N 10 kQ.

AR 15-1: KL A =5

SRR I 18] A £5 5 BT Rk D T kb o 2B (Bl
) R EIE Y J5, AD RELTE IR /T
SEMe ATBME T A5 16-1 TR/ N REEI A) o 1% 24 AR
JERZEN 1/2 LSb (HJ ADC 11,024 ) . 1/2 LSb [1)
W7 e ADC IERIRLE 70 R BT RE SLVF IR e KR 22

i /& = 50°C, HAFE5ET#HE % 10 kQ, 5.0V VDD

TacQ = WA REENT ]+ (RAFHE T I ] + it JE 72

Tamp+ Tc+ Tcorr
2us + Tc +[ (4% - 25°C) (0.05 ps/°C) ]

JHEL ] 2RI LK 77 TC /91 -

VAPPLIED(l— n+]i ) = VcHoLD

(20 )-1

-Tc
VAPPLIED[l—eRCj = VcHoLD

-Tc

RC| _ 1 . LA
VaPPLIED| 1 —€ = VAPPLIED l—T s Zier [ 2]

(20 -1

JE: Hifin = ADC #7174t

/Y?LTC 2%{5‘
Tc = —CrHoup(RIC + Rss + Rs) In(1/2047)

= —13.5 pF(1k2+ 7k + 10k<2) In(0.0004885)
= 1.20 s
DI

TACQ = 2us + 1.20ps + [(50°C- 25°C)(0.05s/°C)]

4.45ps

;[1] 72112 1sb 22227 /% 4 X4/ NCHOLD 7

:[2] #%/% VAPPLIED X/ VCHOLD 7/

1. %L (VReF) AATHRH, BILEXHZAXBA M.
2: FERRHXEAE, 7 fRRFAEA (CHOLD) JEANIA.
3: MUME S IR B AHEAF DT 10 kQo B Z0UAT 25 5 | A s HEL U RV
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& 15-4: LEPE TN R
33 T R
. LN VT~ 0.6V e
T Rs . al Rc<1k . SS Rss
AAA D{

! : l ’ Wy- . ﬁ
+ CPIN I LEAKAGEW

5 pF /’\ VT ~ 0.6V CHoLb =10 pF
= hd i VSS/VREF-

B CHOLD = KA [ RFE

CPIN = i N HLZF

| LEAKAGE = &/ Mz i 4251 i L
P A IR R

RiC = P A L 5678910
PEHBAEZ KAFEFFR

Rss = SRAETF 1) L BH (kQ)

Ss = RFEFFK

VT = B R

# L ESRERRR AN

&l 15-5: ADC i R %

WA

3FFh

ADC firth A1

L NGEDES

00h
"‘ L* 0.5LSB —»| |«~—15LSB

L
e g‘?%ﬁ — VREF+
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% 15-3: 5 ADC MXHIFHFH|ILE
TR
27K Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 FERRE
ADCONO — CHS<4:0> GO/DONE | ADON 155
ADCON1 ADFM ADCS<2:0> — ADNREF ADPREF<1:0> 156
ADRESH AID &5 A 1 S I B 157
ADRESL AID 45RO T4 157
ANSELA — — ANSA5 | ANSA4 | ANSA3 | ANSA2 | ANSA1 | ANSAO 126
ANSELB — — ANSB5 | ANSB4 | ANSB3 | ANSB2 | ANSB1 | ANSBO 131
ANSELE — — — — — ANSE2 | ANSE1 | ANSEO 141
CCP1CON P1M<1:0> DC1B<1:0> CCP1M<3:0> 228
INTCON GIE PEIE TMROIE INTE IOCIE | TMROIF INTF IOCIF 90
PIE1 TMR1GIE | ADIE RCIE TXIE SSPIE | CCP1IE | TMR2IE | TMRIIE 91
PIR1 TMR1GIF | ADIF RCIF TXIF SSPIF | CCP1IF | TMR2IF | TMR1IF 94
TRISA TRISA7 | TRISA6 | TRISA5 | TRISA4 | TRISA3 | TRISA2 | TRISA1 | TRISAO 125
TRISB TRISB7 | TRISB6 | TRISB5 | TRISB4 | TRISB3 | TRISB2 | TRISB1 | TRISBO 130
TRISE — — — — -2 TRISE2® | TRISE1® | TRISEO® 140
FVRCON FVREN | FVRRDY | TSEN TSRNG CDAFVR<1:0> ADFVR<1:0> 148
DACCONO DACEN | DACLPS | DACOE — DACPSS<1:0> — DACNSS 168
DACCON1 — — — DACR<4:0> 168

BiE:  x=AM, u=A%, —=K9, HHO0, q=HIEMAMTIE. ADC BHAHI % G,
¥ 1 XULFFAESS /A7 4E PIC16(L)F1933/1936/1938 234 FASEL, #24 0.
2:  RSEE, b 1.
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16.0 EEFERAELR

ARF RYVBEHA — N L, R BRI
1) CAERLEE o R 1Y AR R VG 7E -40°C 2 +85°C 2
M) A HE LR 5 28 1 B A LU o YR R 8 1 4 H
R4 ADC.

T2 FELI T PR A i 5 ARG 00 85 B SR 0 1O S H R s 2
FHARICR T PAT IR HE R A o S SR A PR 4R 7 1% 2
BT PRI EE o A T AT P B i SRS A M O AU P
JalH . ARRHEd R EZER, WEANAZEL (W
TSR E R s 45 FH A ) (DS01333A_CND

16.1 HERITIERHE

P 16-1 43t T iR B R A TRTACHE P o R LR A5 v s i
HHE L I B 2R P i B T T P PRSI

A 16-1 YW T LSRR A AT VR o

AT 16-1: VouT 5[

EHEJEE: VouT = VDD - 4VT

R HEYE . VouT = VDD - 2VT

& 16-1: 1R R E

VDD

— TSEN

——TSRNG

% ADC

IR s S 2% )k (FVR) BEEvEERR. %
fFE, HZIE 140 “BEEsEiEk (FVR)”.
¥ FVRCON Z5/72%() TSEN 1B 1 A ffifig 1% ik, 24
1ENF, iZ AT FEHL IR

T2 L B ) A v BT PR Y R A . ey P v R e
FVRCON 717231 TSRNG fi7 & 1 3%&+F%, 4R ALTE )
R, XN REANEE VO L T SR R, H
KA ] B 2 . I P T ) e
ARETAE, Bk, FEW &R VDD,

G H T 6 FEE ¥ FVRCON 25722511 TSRNG fi7i %
Kk F. ARHIEVE B &7 BRI IERE, Rk, %
T AR W B R A e TAE o AR JE B A s T
Tt

16.2 HKI{E VoD

VLR LB A TR G AR, 58Pk T LA TG
6 BB PO A T LR F T

L VL 7 o P TR S BB R LRI, $F TR R VoD £
G J 5 15 A 0 (e FRL R AT R

3 16-1 451 T LRI VDD 5 B E R

#* 16-1: &Y Vop 53
& VoD, TSRNG =1 | &% VDD, TSRNG =0
3.6V 1.8V

16.3 HEEHEN

FEL % (16 A L 5 P P B A S W s o B o A L LB B
HIH T —ANEE. PRAE R, ES LSS 15.0 37 “Hi%
8 (ADC) #iR” .

16.4 ADC &R E

S PR B R R HERf 2, F P AR ADC Hi N 2 B TT k0%
BRI fe A i 5 2 2 /DS RY 200 s, A RERAT
e, SbAh, F PRI B R R s i 1 R S i
liJ4645 200 ps.
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* 16-2: S5REE SR TF AR
B Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 FIr
TR
FVRCON FVREN | FVRRDY TSEN TSRNG | CDAFVR1 | CDAFVRO ADFVR<1:0> 118
B i BE FR R S AR AE F A R 5t
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17.0 HuiEE#e% (DAC) HHR
BBt nT SR AL S IR LB T A 225 e, 2k
H 32 Firfy e 1T A A

DAC iy A\ TT L& 2]

o 4 VREF 51

« VDD L HLE

* FVR (JHE&%HIE)

AT E DAC (4 A LU S IR IS 2% i

o LHEERIERIA

+ ADC fiy \idiE

« DACOUT 5|

o HAMIPEIEE (Capacitive Sensing, CPS) ik
A] # j3 K DACCONO 77 £7#4% (1) DACEN fi7 & 1 kAl e %k
Wige  (DAC) .

17.1 SRR

DAC 1 32 P fL s o 3X 32 A [ AT 4§ DACCON1
4751 DACR<4:0> (AT B .
DAC i H Ha R T AT A 3 e

AR 17-1: DAC i HJE
71 DACEN = 1
Vout = ((VSOL‘RCE+ — VSOURCE—) x DACR5 4.0 ) + VSOURCE—

2
Z1% DACEN =0 & DACLPS = 1 & DACR[4:0] = 11111

VOUT = VSOURCE +

24 DACEN =0 & DACLPS = 0 & DACR[4:0] = 00000

VOUT = VSOURCE —

VSOURCE+ = VDD, VREF 2% FVR BUFFER 2

VSOURCE- = VSs

17.2 ekt Bi%n s B

A5l 6 2 L BEL 19X 448 -5 T L BEL 19X 4% 1) 8 3 5 1F 7 B %
HE S N U HE, T LA A DAC e . SR AT %
PR, WAt DAC i H B Bk R 13 5 -
4 30.0 I “AAMIE (PIC16(L)F1938/39) ” k%
BRI H A BB A

17.3 DACHISXHIE

1l ¥ DACCONO 754743 DACOE /&N 1 ¥
DAC % 2| DACOUT 5| il . ¥ DACOUT 5| #f#) DAC
WS W R B 35 1% R ST A 2 e s A S
FHN R A A Th . 76K DACOUT 5] & 4
DAC ith % k)G, W HPIT SRR A 2R ] 0,
BT HEIRINIAE I E MR, KL BAfE DAC 7% W 5
B AL FH 2 rh 2s DI DACOUT b4 seddi H .
B 17-2 2805 T IX — iR o
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B 17-1: B ABRER
r— - - - - - - - — — —/ 1
| FHEE#88 (DAC) |
FVR BUFFER2 | |
Voo — | VSOURCE+ gs% DACR<4:0>
VREF+ K'—: R :
DACPSS<1:0> 7+ R :
DACEN —— R |
DACLPS R
| w |
| R = L -
| 32 . ;‘}j\ AC firth AR AN
i L e e - ADC fitl
| 1 o o ’:EJ
| R 2
R
| 5 DACOUT
| T
DACNSS | | DACOE
| |
VREF- K'—'— VSOURCE- |
Vss — |
L _I
Bl 17-2: SE R MM 2Rl
PIC® MCU
DAC R
. X - 3
B Pod DACOUIL > i DAC
IV
HrH
[4EE
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17.4 RIFEHEERE

3 7 14 DAC FEER W FE ) SO AE B AR, D520 KT 466 T Ha BH kY
LIS RN JE R R — Ao B DLAE 11 T HL R U5
(VSOURCE+) i fiFiJEJi (VSOURCE-) .

# DACCONO 2 174%t) DACLPS fii & 1 wJ LA%% 1147 iy
Y5, F DACCONO 75 {74511 DACLPS {32 m] LA%E
1 IE R

17.41 A R AHE B 1 L R YR

PAT L FEAERT LUK DAC % B R % B8 VSOURCE+

H It k.

* ¢ DACCONO 73 47-#%1" DACEN 47152,

* ¥ DACCONO %7 {7 #%1) DACLPS /& 1.

o NC'E DACPSS fi DL 438 1) 1F LI

« % DACCON1 Zfi#% 11111 DACR<4:0> il & Jy
11111.

TXAR 2 R RS P DA FVR it 30 5 1 e 7
WEEL, WHSWE 1753 “/RERARK TIE” .

b RO R B, WS LA 17-3,

17.4.2 L R B 3 R R R

PAT LU A 7T LR DAC % H H 1 B A VSOURCE- H.

Uk

+ 5 DACCONO 217 #%1%) DACEN 4%,

« ¥ DACCONO #7431 DACLPS fiiE% .

* Mit'E DACNSS {7 LA B A3 B 6 HL

¥ DACCON1 %547 2%+ ) DACR<4:0> (il & K
00000,

XA LR s e A0 ) i AANSIA M FE £ DAC

R FEL o

W R R, E S LK 17-3,

K 17-3: Yt H RS B
i H AL B IE B R R Y HA R IS EH L B 40 B R IR
VSOURCE+ VSOURCE+ —o~"
DACR<4:0> = 11111 R
R R
DACEN =0 DACEN =0
DACLPS =1 DAC Hi s BR % HL B H e DACLPS =0 DAC Ho it J HLRH L S

_
VSOURCE- —o

(LEA17-1D

LB 17-1)

R % DACR<4:0> = 00000
VSOURCE-

17.5 REREAE K T/

2t A I o R T4 S N R IR A HR A e
i}, DACCONO 2 ff s A A B FFARIRIR
PR LI AE, NARIESH L.

17.6  BEAHIE W
SOEST fr I LT 5350
« 2% |- DAC.

« DAC it fi i 7+ 55 DACOUT 4 | I %42 .
* ¥ DACR<4:0> i Bl F A5 %o
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17.7 AT E X : DAC 5l
IR 17-1: DACCONO: &% i EEHIFERO
R/W-0/0 R/W-0/0 R/W-0/0 u-0 R/W-0/0 R/W-0/0 u-0 R/W-0/0
DACEN DACLPS | DACOE | — DACPSS<1:0> — DACNSS
bit 7 bit 0
B
R = Al W = 1[5 U= REIAL, 5240
u = AAE x = K40 -n/n = POR Fil BOR i [{J{H / BT AT oAb & {07 e (A1
=% 1 0=V4%
bit 7 DACEN: DAC f#/Ef
1 = f{ifit DAC
0 =%%1I- DAC
bit 6 DACLPS: DAC fILHFE i HR AL F AL
1 = %% DAC IF52% HiJETH
0 = %4 DAC 115 i [k
bit 5 DACOE: DAC i Ji%i Hi i e fr
1 = DAC H1F-As )\ DACOUT 5| Jiién thy
0 = DAC i VW J1 DACOUT 5| )42
bit 4 RIEP: H0
bit 3-2 DACPSS<1:0>: DAC IF Hi F J5 ik 7
11 =¥, KM
10 = FVR ZZph38 2 %l
01 = VREF+ 5[
00 = VDD
bit 1 RIEP: H0
bit 0 DACNSS: DAC fit i Rk F47
1 = VREF-
0=Vss
IR 17-2: DACCON1: &% i EEHIFER 1
u-0 u-0 u-0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0
— — _ | DACR<4:0>
bit 7 bit 0
B
R = Al W = 1[5 U= R, 5240
u = AAE x = K40 -n/n = POR Fil BOR i [{J{H / BT AT oAb & {07 B ()1
1= 1 0= 4%
bit 7-5 RIP: MO
bit 4-0 DACR<4:0>: DAC H sy ik #%47
£ 17-1: 5 DAC BEH AKX FARILE
LR Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 igﬁ%
FVRCON FVREN | FVRRDY TSEN TSRNG CDAFVR<1:0> ADFVR<1:0> 148
DACCONO DACEN | DACLPS | DACOE = DACPSS<1:0> — DACNSS 168
DACCON1 = = = DACR<4:0> 168
v — = RSBLETE, W4 0. DAC BHAME NI $ .

DS40001574C_CN i 168 1T
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18.0 LhEAsMLR

P g s AR AR RO e s 5 507 LB TR 10, Sl B A
FEFOL R 1 /N 3t — AN 07 DUFR 7R B N S R A
K. egss R dewa HNRSE S, HAhei
HET RO TR HAT ORI 8. B L A s e
o ST PR A

o A YRARE N IERE

o TN 1 AMHIRIR LA 2 A

o ] YR AR

o WP I

o APRHEABE = 1

o AIYRFEIET [ ThREAAL

« PWM 3]

o WYRFES K BTG 5 52 HU R

18.1 LR ERHEA

FE18-143H T 3 OB 3 SO UBELR A HS PRS-t 2
PR Wi ViNe EIOBEILA RIS T VN- T80
HURHY, HCBCER BRI . I Vine B
AIRRET VN EROBEBLALIENT, HOBE RS HHC

& 18-1: LR
VIN+ +
VIN- ———- — Wi

.
E:

EL A s i 19 B 52 [X 37 DR i N 2K U A
W I B ) T 32 1S PR AN 32 X o
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& 18-2: PR AR AR R LA ]

CxNCH<1:0>

CxONW
2 I

A

c12iNo-[X—
cramt-[X—
MUX T

o

F CxIF # 1

[N

o
crainz- 2 @ TN K
CxPOL
C12IN3-|X|—‘3 CxVN
|, % CMxCONO (CxOUT)
ox@ 1> b Qq
1 CM2CON1 (MCxOUT)
+
Q1—EN
C><IN+|X|—
CxHYS
DAC #iith — CxSP async_CxOUT .
% PWM
FVR ZEnfis 2—| 2 >
CXSYNC
vss == CxON CXOF 1R fir
|
CxPCH<1:0> 0 | gl
2 7
L Ib a 1
(K H Timer1)
TICLK —P N % T1G MUX
1 SR Bifr s
sync_CxOUT

b 1: X CxON =0, L&kt h 0.
2: X CxON =0, WiFFJify £ I ChN.
3 BN RS LR AR i
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18.2 HbERZeEsl

BB R 2 A% 4% CMxCONO A1
CMxCON1.,

CMxCONO %7748 (W27 f748 18-1) 105 HAT LA FIhfig
(47 SRR A0«

. fHifE

o TR

o iR

o SEJE | DFEIETR

o SRR fE

. WL

CMxCON1 %7 1748 (W27 4748 18-2) fu9r HLAT LA F Ihfe
HSECTEINR

. R

o TR

o B

o U GE B R

18.2.1 BT

¥ CMxCONO 27 7744f) CxON {1 B 1 Al fdfs b se T
fE. ¥ CxON {iiE 2 a2 | Eb i o, M A Ho s v FE B
Z L.

18.2.2 Lhse 28 4 IR FR

n] i3 5 CMxCONO % 77 £ f1) CxOUT 5 CMOUT %
AE9810 MCXOUT {073k Wa Wi LA ettt o by 7 4 Hh v
AT, BAR S b 25 A L

« CMxCONO 217 #¢11) CxOE 7 24 % & 1

* AN TRIS A 44503 %

« CMxCONO 217 411 CxON £ 24451 1

18.2.3  LLAasfan b bl

Tl e PR s E Dh 6 A5 7] A2 0 LA (1 P M
Uit W IERLK CMxCONO 27 #7445+ (¥ CxPOL A2 1 Ky
e th i st ARk AR o 915 % CxPOL LI 4t AN S AH o
181 gyl THHPRE S MRS (IR PEESD

# 18-1: RS RS S AR R
WO\ CxPOL CxOUT
CxVN > CxVP 0 0
CxVN < CxVP 0 1
CxVN > CxVP 1 1
CxVN < CxVpP 1 0

#  1: CMxCONO %1724 CxOE {o r] M 5 ¥
HARBAE 2. % CMxCONO 27 17 %5 I¥)
CxON & 1 A&mi NS .
20 LRSI PN S0t 7E R e 2 A T A
TEo BRAESTIAMR T, 6 WA BUTESh 3 S

i

18.2.4 Ebas g 5 [ ThREiE
LEFE BT IATA], A48 CxSP 53l {57 S S A5 Hi A i
BEFIThHE. CxSP # A MERUCIRA N 1, Rk T
TEH R, Wb CxSP {3 4 0 AT LI Ak 2244 (1)
THEE, EARH I LI S8 A A AR K
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18.3 HERIBHHE

A T PRI A B (1 AR W s R A LR S I S N S |
b, DA s HAA IR i I fg . Tl ks CMxCONO 7
Tr28 1) CxHYS {7 8 1 RAE AR HL K .

FE2EE, EEIE 30.0 T BRI
(PIC16(L)F1938/39) ” .

18.4 Timerl [ J#H T/ERH

Figs st i vl FE Timerd BT, E2EH, iF
Z IS 21.6 35 “Timerl [1#” . SLIhfgnl HT4Ei8l
ARSI TR) BRI BT I
AR g 5 Timert [F30. X AT LLRSe R AE
ASALIN Timer1 A2 it-41.

18.4.1 Ll e s A i [R) 20

A @ L% CMxCONO 2547251 CxSYNC A7 & 1 KFHAT
—iids C1 ok C2 ik 5 Timer1 [A)25.

MfEfen, HREgs s e Timer1 BT B H
Bifr. W Timer1 ff FTHM0ZE, ELi AR5 K AE
PAT T SR JE 0BT . BT I b s, Hisasda
HAE Timert BEMJE IR BEATREAUT, M) Timer1 ZEJLHS
PRIEI_ BT . HE2ER, ES W HRHER
(K 18-2) 1 Timer1 AE& (& 21-1) .

18.5 LR

LA 28 R AR b 2= AR P b, 3R R A Ll A o

AR b TR I 2 R T PR A 2% o

R A o[ -l S R L B S el i (VR 4 S VA

(CMxCON1 247841t CxXINTP i1/ &k CxINTN {7) #t

BN, MNP WFRES (PIR2 % 7E441) CXIF 1)

BE 1,

ARV, AU LR B AE 1

+ CMxCONO ZFf7-#51%) CxON. CxPOL f1 CxSP fif

+ PIE2 %47 #%1¥) CXIE AL

« CMxCON1 Zif7#81) CxINTP £ (FH T EFHS#
o

* CMxCON1 %1728 CxINTN fi7. (T FFEVER
D)

+ INTCON %7 47-#&1f) PEIE f1 GIE 7

PIR2 ZF A7 a8 WA= s 5 AL CxIF AU B AFE % .

QSRR 2 bR A 3T 2 A 18] SR B — 109, W% 74

SE RIS % hr B AL E 1,

& SO B B Ay ARk, B E i Al
CMxCONO %7 f7- 25 1] CxPOL A7 5 S LU 2%
e, B fE ] CMxCONO 2 74

f] CxON 24T I B AT Ll A AT ml 7 A

Wi o

18.6 HERBEBMANLERE

it 7 CMxCON1 23474 CxPCH<1:0> A7 n] ¥ 4 ¥ 2
2 P BB R0 |0 1) B 2 4 P [ A B N B «

o CxIN+ 148l 5] JHl

« DAC %

« FVR ([EHESHHIE)

e Vss (i)

WL R THEESEBEAERPER, ES0E 14.0 3
“HEsXBE (FVR)”.

FZ KT DACHINGESMELE, WS IE 1707 “&
B (DAC) Hith”.

FTATTIT 2 | LA 48 (CXON = 0) #4245 11 i LR
BRI
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18.7 BB IHIEFE

CMxCONO %77 a4 CxNCH<1:0> {/ Al ¥ 4 M5
JRIER ) A A5 I 2 280 HE e s S AR i A\ 3 o

v LK CxIN+ Fl1 CxINx- 5| JHl /R 40 55 N 5
Jii, U] ANSEL 77 478 H 5 1% 5 | BEIAH < B4
WIE 1, HAHNA TRIS A7t AZ00 & 1 LA
A5 01y IR S A

18.8  HLAR 2B M S 6]

7 T U N JR B BT S 2 R S ) — B TRl iy, L
I B R ANHE [ 3K B I TR SR S o S o B
P fy R R A RS ] 12 % HL R R GE I TR) . TR, 7R
S HE 2 N B DA PR R I S IR VIR, 3 P A ISF i) 8 0 23
ZIEEN . BL QMG R, 12 L5 30.0 37 “BHSME
(PIC16(L)F1938/39) ” "I LLiR a3 F1-5 25 Wi s iV

18.9 5 ECCP Z#&EAEIEHA

C1 Al C2 i as il ny F 138 F L o o Hodr He m i e 31
C10UT F1 C20UT 5|, 4 ECCP A=A RN,
A XA L A TP I — AN e A, W is il
e T ABhES, WELE RS n e &y ECCP M IR
PRELE, NI PR AR PWM (55,

18.10 HRMNEZREEFM

Pl 18-3 J& — /MR S N FE % o TS N 5 | B
H¥ersm I, N edls vop M Vss Z g
I mE N ESD R4 M, Rk, Rl f 2
g Vss Hl VDD 2 li). — HA AW ELEAT—J5 1 8
HZIEH 0.6V, Hi—AWEBa R EIERmME, M
A N HL S e A

RS S IR s K PHPTHERR(E R 10 kQ.o IEBRIELRIHI A
SUHRATATANT T (WSS ), BERE
MR RN, TS IR ZE 5N

H L B LA ARSI, BT ECE B
SRR 0, TR E B A AR5
FACR AR S ANV, PRSI A A S 3BT
i INAIREEE A

2: WEANFERCT RN G I_E R 2 A

i N\ 15 U R FLIAU B I U A

e B IRVIA LR g d b, Hofr HOIR S R
Ko WILEALIG, FI 7 N AEAl P 45 A He
A RSB T IR, T EAEAT K
25 5 HAb AN ThAe (i ECCP Hsho% 7
ILEOREESIR
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& 18-3: PTG Rt

VDD

______________ )
: . VT~ 0.6V

EE e

B CPIN = N

Ric = PR SR
Rs = {5 SR BT

VA = B R

VT = BI{H &

CPIN l ILEA
() - 5 pF T VT~ 0.6V (%
— Vss

ILEAKAGE = /™82 i 7E 5 | b= A 1) i FEL o

H 1. ESWE 300 “HSHMIE (PIC16(L)F1938/39) 7.
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18.11 FHfrssw . HEHEEH

HAFE8e 18-1: CMxCONO: H#8s Cx #&H|FHFER 0
R/W-0/0 R-0/0 R/W-0/0 R/W-0/0 u-0 R/W-1/1 R/W-0/0 R/W-0/0
CxON \ CcxouT \ CxOE \ CxPOL \ _ CxSP CxHYS CxSYNC
bit 7 bit 0
by
R = nJ A7 W = 5 {7 U= RSEIML, 240
u = A48 X = KA -n/n = POR 1 BOR I IYAH / T A HAB S A7 I 48
1=%1 0=Tk%
bit 7 CXON: Lbigasffigefs
1= {fifEthi o
=25 | LIS, RIS REATAT A Thoh
bit 6 CxOUT: b st Ay
W CxPOL =1 CHEMEERES) -
1 = CxVP < CxVN
0 = CxVP > CxVN
A CxPOL =0 (WAL -
1 =CxVP > CxVN
0 = CxVP < CxVN
bit 5 CxOE: Lbiastm b ifens
1 = CxOUT @i CxOUT oM . BEskAHI TRIS {73 2 LLSLFRIKEN %0 . 5% CxON AL[fI5EN
0 = CxOUT {4t py 4k
bit 4 CxPOL: bk asty A% Mk s
1 = eieas il A
0 = Lhi st i[RI HH
bit 3 REW: ZH0
bit 2 CXSP: UARASHEE [ DyFEIEFEAL
1= LB TARE IS OhaE. M
0 = ELi 2 TR R TRE . MR
bit 1 CxHYS: Lhisds iR s LAl GEAL
1 = fHfFe Lb e 2R o HL
0 =25 L LR s R v L
bit 0 CXSYNC: gt [ A AL

1 = L s 2 Timer1 H 1/O 5115 Timer1 B85 _EARL IR o 76 Timert B8R 1T B 58
Ho
0 = LMt 3 Timer1 H /O 5|15,
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A7 A 18-2: CMxCON1: 528 Cx #iil&ras 1
R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 u-0 u-0 R/W-0/0 R/W-0/0
CxINTP \ CxINTN \ CxPCH<1:0> \ _ _ CxNCH<1:0>
bit 7 bit 0
EE:
R = WAL W = A 5. U= RSEIML, 3240
u = RAg X = KAl -n/n = POR #1 BOR {1 / BTA HAb & A i e
1="5 1 0=1H%
bit 7 CxXINTP: Lhi8s IE 0w vh T fe 1440
1 = CxIF HWikrEAL7E H L CxOUT A [ 1IE A I & 1
0 = T Wiks A7 7E H L CxOUT A7 1Y 1F I35 B 1
bit 6 CxINTN: LA a8 (i v
1 = CxIF bz & A7 7E B CxOUT A7 1 7 W In & 1
0 = o Wiks A7 76 B CxOUT A7 1 F i s i 1
bit 5-4 CxXPCH<1:0>: bt I Nl 18 ka7
11 = CxVP 5 Vss i
10 = CxVP 5 FVR %2 H [ 3%
01 = CxVP 5 DAC &% i £ 3%
00 = CxVP 5 CxIN+ 5| JHiAH3%E
bit 3-2 RELB: FH 0
bit 1-0 CXNCH<1:0>: a4 i Nl i 1 £
11 = CxVN 5 C12IN3- 5| jHiAHE
10 = CxVN 5 C12IN2- 5| jHIAHiZ%
01 = CxVN 5 C12IN1- 5| HiE
00 = CxVN 5 C12INO- 3| JiAHi%
F1EE% 18-3: CMOUT: HuBass & rae
u-0 u-0 u-0 u-0 u-0 U-0 R-0/0 R-0/0
_ ‘ _ \ _ \ _ \ _ _ MC20UT | MC10UT
bit 7 bit 0
FElyE:
R = Al #fr W = "5 4 U= R, M0
u= s x = K% -n/n = POR 1 BOR I IYAH / T A HAB S A7 I {8
1=%1 0=5%
bit 7-2 REP: H4 0
bit 1 MC20UT: C20UT Aiff\Eif%ElA
bit 0 MC10OUT: C10UT AiffEig a4
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% 18-2: HHE SRR KK F AL
LR Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 T

CM1CONO C10N C10UT C10E C1POL C1SP C1HYS C1SYNC 175
CM2CONO C20N Cc20uUT C20E C2POL — C2SP C2HYS C2SYNC 175
CM1CON1 CINTP C1INTN C1PCH<1:0> — — C1NCH<1:0> 176
CM2CON1 C2NTP C2INTN C2PCH<1:0> — — C2NCH<1:0> 176
CMOUT — — — — — — MC20UT | MC10UT 176
FVRCON FVREN FVRRDY TSEN TSRNG CDAFVR<1:0> ADFVR<1:0> 148
DACCONO DACEN DACLPS DACOE — DACPSS<1:0> — | DACNSS 168
DACCON1 — — — DACR<4:0> 168
INTCON GIE PEIE TMROIE INTE IOCIE TMROIF INTF IOCIF 90
PIE2 OSFIE C2IE C1IE EEIE BCLIE LCDIE — CCP2IE 92
PIR2 OSFIF C2IF C1IF EEIF BCLIF LCDIF — CCP2IF 95
TRISA TRISA7 TRISA6 TRISAS5 TRISA4 TRISA3 TRISA2 TRISA1 TRISAO 125
TRISB TRISB7 TRISB6 TRISB5 TRISB4 TRISB3 TRISB2 TRISB1 TRISBO 130
ANSELA — — ANSA5 ANSA4 ANSA3 ANSA2 ANSA1 ANSAO 126
ANSELB — — ANSB5 ANSB4 ANSB3 ANSB2 ANSB1 ANSBO 131
fe — = RSB, W 0. BN R B T
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19.0 SR #ifFER

ARl A SR BifF S84, CAFZAE 1 FEM
NS MO RS . SR B S B B LA R
ks

o T GRFE N

- FTASERIL SR BEAR

o UL Q I Q il

o R RIER

SR A7 S8 T % RN I eh, A0dF PR S8 ik L R
Bk L SR RBEALLIN P R T

19.1 HifFas TIERHE

R — N BRI B 1- BB . B
B RS S AR BT AR T DU
1 BB

o WA (SRPS FTSRPR £7)

o HiRgE C1 4 (sync_C10UT)

o Lhigs C2 Hirth  (sync_C20UT)

« SRI 51

o WS (SRCLK)

] L# | SRCONO #4775 SRPS il SRPR 473k 43+l
&1 8B SR #iA7 A% BT e BT, Bk,

WE 1 AR R A P, B s i N &AL
RZE&. SRPS Rl SRPR i #e& A 5247 1), Fik, Z5ek
BRI E 1 SR ALERAE, DT I 1 47 34T
— K G EAERI T,

Lk ds C1 8% C2 % AR T LA 1F SR #4745 10 & 1 5%
BRI AT — s i #R T Ll Timer1 W
. HEEE, S IE 18.0 47 “Huiastis” i
B 21.07F “HIIIEE Timerl &,

SRI BIJHI_EF AN ap YR rT LU E SR BifF 2R E 1 8§
HATHIN

RO PN PR T LU IHE 1 BiE AT SR BiA7 4% .

SRCONO 27 {7 #5741 SRCLK<2:0> o7 FH T~ 1 F b 5t
. SRCON1 2 f7-#%) SRSCKE HI SRRCKE fi7 7] LA{#i
HF R ) & 1 SR AL SR BiAr A% .
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19.2  BifFdda 19.3 BAIHEW

SRCONO %7 17 # ) SRQEN 1 SRNQEN 7. 1] 4351 47 il RAATATIAFE AT, SR BiAE ki th #A S HIH 10 N
Q Il Q Wifr At o X WA SR BAE A T [ I B4 CAPRE . M By dir i, SRRl
hE Vo S, nTLLER] APFCON 27 f7 4 i 1

SRNQSEL 7K Q Bl 7 diskn thi 51 I DI RERS 22 4% AT 51 B o
WOZTUKE A N 6 () TRIS A%, LI g% 115

I HE DK B 25 o
& 19-1. SR ifr 25 fa AU AE &
— SRLEN —
SRPS Bk SRQEN —}
Rk @ |
|
SRI )\ :
i — % s o —X
SRCLK — | SRQ
SRSCKE — )
sync_C20UT®—
SRSC2E — )
sync_C10UT®) — ) SR
SRSC1E — Yigp e @)
SRPR ik
s @)
S — ]
SRRPE —__/ :4Ji>> R Q i <
SRCLK — : SRNQ
SRRCKE —| ) SRLEN — I
sync_CZOUT(3)— SRNQEN }
SRRC2E — )
sync_C10UT® —
SRRC1E — )
¥ L WMEFMEER=1MS=1M4%&MH MWQ=0HQ=1
20 BkPPORAESE ITA S 1A Q Akl
3:  BWFORHE A ErEEE A
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£ 19-1: SRCLK #i#%&
SRCLK A Fosc =32 MHz | Fosc =20 MHz | Fosc =16 MHz | Fosc =4 MHz | Fosc =1 MHz
111 512 62.5 kHz 39.0 kHz 31.3 kHz 7.81 kHz 1.95 kHz
110 256 125 kHz 78.1 kHz 62.5 kHz 15.6 kHz 3.90 kHz
101 128 250 kHz 156 kHz 125 kHz 31.25 kHz 7.81 kHz
100 64 500 kHz 313 kHz 250 kHz 62.5 kHz 15.6 kHz
011 32 1 MHz 625 kHz 500 kHz 125 kHz 31.3 kHz
010 16 2 MHz 1.25 MHz 1 MHz 250 kHz 62.5 kHz
001 8 4 MHz 2.5 MHz 2 MHz 500 kHz 125 kHz
000 4 8 MHz 5 MHz 4 MHz 1 MHz 250 kHz
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19.4  HABENX: SR YFEH

FHFE 19-1 SRCONO: SR Bif7#& {25172 0
R/W-0/0 RIW-0/0 RIW-0/0 RIW-0/0 R/W-0/0 R/W-0/0 R/S-0/0 R/S-0/0
SRLEN | SRCLK<2:0> | SRQEN | SRNQEN SRPS SRPR

bit 7 bit 0

B -

R = AL W = "] "541 U= R, 240

U= A X = A -n/n = POR il BOR I ({18 / T JLAh 52 A7 B )i

1=%1 0=1H% S = A 1 47

bit 7 SRLEN: SR #iA7 & i e

1 = {fifit SR Hifras
0 = 2% |- SR #ifr s

bit 6-4 SRCLK<2:0>: SR #7734 o045 tb A7
111 = % 512 /> Fosc I8l R4 sk 1 4~ 58 5 Fosc Il
110 = % 256 4~ Fosc B A= a1 AN 585 A Fosc ¥ fikah
101 = % 128 4~ Fosc I8 B A sk 1 4~ 58 5 Fosc [fik
100 = 4 64 /> Fosc Il & 14 i 1 AN 95 Fosc Hlikal
011 = %f 32 4~ Fosc B8 EIHA % 1 A58 5k Fosc (1 ik
010 = £F 16 4~ Fosc 4t JEHAE % 1 A58 %k Fosc [ ikl
001 = £} 8 4~ Fosc W B A4 1k 1 A58 B Fosc [ ikl
000 = %} 4 4~ Fosc I8l R A sk 1 A58 5k Fosc ik

bit 3 SRQEN: SR #iff#$ Q finth i gefir
. SRLEN = 1:

1= Q HI4E SRQ 5| L
0= ZE1EANAE Q far
i SRLEN = 0O:
#%1 SR lifrae
bit 2 SRNQEN: SR 47 5% Q #ith il gt
4 SRLEN = 1.
1= QB SRnQ 31 I
= 2 AN Q Fir
4k SRLEN = 0:
2% 1| SR HifE s
bit 1 SRPS: i SR A8 1 (kb A pr O
1= 1Q WaP AR E 1 KabiiA
0= XI'&E 1HATHM,
bit 0 SRPR: ffi SR 7 8% 5 17 ki A )
1= 1Q W8 IR & A7 Bk ebd A
0= XEALHANTFEM.

1 UE 1, RN 0.
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AR 19-2: SRCON1: SR #fifras#Hla7ee 1
R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0
SRSPE | SRSCKE | SRSC2E | SRSC1E | SRRPE | SRRCKE | SRRC2E | SRRCIE
bit 7 bit 0
By
R = AJ g7 W = 0] 5 {f U = RSz, 340
u= AR X = K50 -n/n = POR 1 BOR B {4 / T FA S A7 B {8
1="#1 0=%
bit 7 SRSPE: SR #iff#s4ME 1 FREN
1 = SR BAFAAE SRI 5] ]Ik & v P I 1
0 = SRI 5 JIA i SR BIAF 241 1 A
bit 6 SRSCKE: SR #iff#5H 1 BB EREN,
1 = SRCLK i SR BiA£3 1 & 1 i AS& ko
0 = SRCLK AN 341 SR BifF 4% & 1 A
bit 5 SRSC2E: SR #iff4% C2 & 1 {ffefs
1 = SR W7 AF C2 LA ds i H Ay = 1IN 1
0 = C2 ki astin b A5 m) SR B2 E 1 A
bit 4 SRSC1E: SR #iff£#s C1 & 1 {ffefs
1= SR 8RR C1 LU A4 H kv HL P I 1
0 = C1 Lhasiin AN SR B7 8 I'E 1 A
bit 3 SRRPE: SR #iff#sh g ZAAEREN,
1 = SR WifEA7E SRI 511 w5 P A
0 = SRI 5 A1 SR BIfE s I MLk A
bit 2 SRRCKE: SR #if7#% 5 AL B g
1 = SRCLK & SR A7 IS A7 fn N AL bk o
0 = SRCLK A~ SR #iA7 #s M E AL N\
bit 1 SRRC2E: SR #iff# C2 SAIFREANL
1 = SR B A {E C2 LUAC At H ok imy Ha P 5247
0 = C2 ki #stin b A5 M SR BifF 28 AL
bit 0 SRRC1E: SR #iff#s C1 Z A fiEeL
1 = SR BTEAAE C1 LhAge st o ey B S
0 = C1 Lbi#sHi AN SR B8 I LA
% 19-2: 5 SR YR FAARILA
. . . . . . . . FIERHT
LR Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 LT
ANSELA — — ANSA5 | ANSA4 | ANSA3 | ANSA2 | ANSA1 | ANSAO 126
SRCONO SRLEN SRCLK<2:0> SRQEN |SRNQEN| SRPS SRPR 182
SRCONT1 SRSPE | SRSCKE | SRSC2E | SRSC1E | SRRPE | SRRCKE | SRRC2E | SRRC1E | 183
TRISA TRISA7 | TRISA6 | TRISA5 | TRISA4 | TRISA3 | TRISA2 | TRISA1 | TRISAO 125
B — = RYPUATE, 5 0. SR BUFASHEEAE I A 52 2t
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20.0 TIMERO &5k

TimerQ AL BAT LU I REMT 8 £ @ I 4% / THEss:
o 8 EINAR [ IHEE TS (TMRO)

o 8T ANEE (AL TFETIME R 38

LRI E T e ) B 11 S TR 2

o TIYRAR AN I B T RS

o Y H I b

« TMRO "TH T4 Timer1

& 20-1 & Timer0 A HE K .

20.1 Timer0 T{EEHE
Timer0 Fib i LU 8 47 5 i 28 5k 8 i %icde

20.1.1 8 7 5 I g A 2

WA o 438, W Timer0 MEHCrE AR 4 i 15k
% 1. K OPTION_REG %7 74+ f) TMROCS fizi %
AT 8 A7 E I A

WA, TMRO AT S #eAf, WIFERE R OR A5 AN 4
W, EHA LR 1.

E ZEFS A TMRO Eﬂﬁ’l‘?‘éé\}%,ﬁﬂﬂﬁﬁl
I, RS A TMRO 277510 1 -
20.1.2 8 il Hastia

75 8 AT R, Timer0 #iEui475 TOCKI 51 IS 5
LA AL IR %% (CPSCLK) {5 5 A LT
BT B T R T A

1K OPTION_REG #4788 4 ) TMROCS £ ¢ # o4 1
HH#5 CPSCONO i A7 i) TOXCS fi 5 fiy 0 Ak #%
/1] TOCKI 5% 8 £ 1B

JH K OPTION_REG #4788 4 ) TMROCS X &4 1
H¥s CPSCONO 7 f£a5 1111 TOXCS {7 s 1 KixHE
1 LAl AL R % %% (CPSCLKD 15511 8 firit %k
A

fT—8 NP B AT L TR & T BE i
OPTION_REG #7741 (1) TMROSE 74 5€ o

K 20-1: TIMERO EH
Fosc/4
Bl B2k
0

8

TOCKI ) '

=11
CPSCLK ¢ HEH A
L IMROSE  TMROCS s TMROIF & 1
™ m A
Hon o PSA i HH 2 Timer1

TOXCS

—n

PS<2:0>
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20.1.3  EAFATGRFE TS s
AT g FE TR g T T Timer0. i# it ¥
OPTION_REG 7 {7441 PSA {735 % nl {F RETR /0 i s o

T ﬁﬂﬁiﬁ%<wmvﬁ%admzmml
L.

Timer0 #itEAH 8 Bl Mibbikse, Julh 1:2 &
1:256. Wit OPTION REG Zifr#sdif#] PS<2:0> fif
PRI L o A Timer0 AEEL A 1:1 (T,
WAEIL K OPTION_REG #4784 ) PSA /& 1 k&
1ETR A08% .

GRS . TES TMRO 2788 118 4 10k
HEEIM NG -

20.1.4  TIMERO "l

24 TMRO %4783 M FFh %5 & 00h I, Timer0 &7/
k. B TMRO A A7 gs it i, ANE 215 1 Timer0
Hi7, INTCON 2577 #8211 TMROIF ks s fr #8442 1.
HAEH# A TMROIF A5 2% . Timer0 T fR A &
INTCON 7547431 TMROIE 1 .

VE: m%EWﬁwﬁTwwﬁ%%mm,mul
Timer0 i i b 55

20.1.5 8 PRI HAs AR X

1E 8 ML A BT, A2 TOCKI 51 IS = (13 38 vy
5icARBFRN . FB R AR AR Q2 1 Q4
JE IO TR s i R T SRAE S A0 I B 1 1
% FL P I )2 20 A 30.0 ORI
(PIC16(L)F1938/39) ” &5 H i 75K

20.1.6  PRHRIGIIA] A AT Jt B

KO8 A0 TRHRAS ZC IS, Timer0 J6vk: TAE. 24 AbFE 28 4k
TARHRAEE I, TMRO 21288 1 N B AR E A,
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20.2  EHAAEREN: TimerO #54]
F1EER 20-1: OPTION_REG: %% fis
RIW-1/1 RIW-1/1 RIW-1/1 RIW-1/1 RIW-1/1 RIW-1/1 RIW-1/1 R/IW-1/1
WPUEN | INTEDG | TMROCS | TMROSE | PSA PS<2:0>
bit 7 bit 0
B
R = AT W =157 U= R, 40
u= A4 X = K50 -n/n = POR #1 BOR I {¥I1E / B FAb S A7 I (¥4
=51 0=1H%
bit 7 WPUEN: 55 bhiflifiefs
=25 Fprfg 99 B (MCLR ER4L, S e giefd RERE)
0 = 5% WPUx BifrF (i fess b4
bit 6 INTEDG: Wik sehs
1 = INT 5115 5 i b - w fuk 5 v e
0 = INT 55 5 10 F Byl
bit 5 TMROCS: Timer0 A #hjiik e Ar
1 = TOCKI 5| 155 Bk
0 = WEHRA NSl (Fosc/4)
bit 4 TMROSE: TimerO It ffsii yy vk £647
1 =7F TOCKI 5| B HL P & A= H e B 1) B AR I s 18
0 = 7£ TOCKI 51 J1 F T~ e A= (A 21 s 1) Bk AR 1) 3 18
bit 3 PSA: T r#ias oy fiofr
1 = ANHE T s 3 4y TimerO FEk
0 = ¥ T/ igs /3l gy TimerO Fidk
bit 2-0 PS<2:0>: TZMiss 53 Lb g B
AN Timer0 7345t
000 1:2
001 1:4
010 1:8
011 1:16
100 1:32
101 1:64
110 1:128
111 1:256
% 20-1: 5 TIMERO #HRM FHFRILE
- - ; ; - ; - ; FAHEAT
i Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
B EM T
CPSCONO CPSON | CPSRM — — CPSRNG<1:0> | CPSOUT| TOXCS | 321
INTCON GIE PEIE | TMROIE | INTE IOCIE | TMROIF | INTF | IOCIF 90
OPTION_REG| WPUEN | INTEDG | TMROCS | TMROSE | PSA PS<2:0> 187
TMRO TimerQ HiHe %5 17 % 185"
TRISA TRISA7 | TRISA6 | TRISA5 | TRISA4 | TRISA3 | TRISA2 | TRISA1 | TRISAO | 125
BIVE:  —= RSILIE, B 0. TimerO BIHURME B Ht.
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21.0 1K TIMER] f&ik

o TRA B
SRIEL T SET e

Timer1 BibE BAT LR IIBERT 16 A0 4% / v Hies - . R A

o 16 eI A S AR A (TMRIH:TMR1L)
o A gmARA P TSNS I A

o TSR

Kl 21-1 45 T Timer1 B HEE]

o 2 PTG AR

o L 32 kHz R ¥ L%

o TIIEMID LA A

o 2N Timert 148 (UHEUlERE) 55
o VR HIN R B

o Vi TG (IO B S R D
o H T/ LB DI REMIIN L

o FRERF ik s (T CCP/ECCP)
o ARG SRR

& 21-1; TIMER1 tEH
T1GSS<1:0>
T1G MUX
T1G 00 T1GSPM
KE Tmer0 1o o
VRS e TIGVAL [o— B
sync_C10UT —— 10 b | L e %
IR EN T1GCON
sync_C20UT —— 11 — J i
TMR1ON T1GGO/DONE % TMR1GIF & 1
R
T1GPOL TIGTM
TMR1GE
i Dﬂ‘ﬂ%fg\‘?\f\ﬁ
TMR1IF & 1 o > LR AR
L TMR1 EN ﬁ‘ oy
TMR1H TMRIL | |, pl_TICLK R
L
TMR1CS<1:0> S
TISYNC
71080 DX}— ouT
CPSCLK —{ 11
T10SC N || wisr I @
1248 A R
71081 [X— EN 10 }
o 2
Fosc T1CKPS<1:0>
Py — 01
TI0SCEN i Foseiz | phamssstmn
Fosci | ]
@ 4
T1cki < |'>
> %5 LCD I Bl b b
vE L AT TICKI B, ST ZZErhash w2,
2: Timer1 G fE#/E LFHY Lk,
3 ARHRIFAEEAT F2P
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21.1 Timerl T{EER

Timer1 FibE 16 A7 a8+ 58%, il TMR1H: TMR1L
FFAT AN TR Z BT Vi . LS TMRTH 8

TMRAL 7T BB Bz 5ds .

2 P BRI AR AL A, AN B RS, ERA
AW 1, ARSI s PR AN, TR
A AR A T RS, IR IR i ANk e 1
VASEIR I

AL E T1CON 7454 1 TMR1ON 472 f1 TIGCON
LA TMR1GE {7 AT {GE Timer1, & 21-1 B/R T
Timer1 FfEREEFE.

#£ 21-1: TIMER1 R ek

Timerl

TMRI1ON TMRIGE
THRE

KM

KM

IR

R |O|O
R O|FR|O

fERETH

%+ 21-2: B BRI

21.2 ErEhEER

T1CON Zi {723 TMR1CS<1:0> 1 T1OSCEN i+
% Timer1 HINBIYR. % 21-2 BoR T I piiiakdt.

21.2.1 A R IS B

& B EEIN, TMRIH: TMRIL %5 7228 614 4F Fosc
B (T Timerd TAM 488 Abigi .

YERE Fosc PRI BIEIT, Timerl 2 (E 4L {E AN E
A I R 4 NS T g, ERE Timer {1
IS4 i i 254 2 LSB. R Timert 44 1%,
DR S AN 5 Timer I ahdi NBEATT195 .

A LMEFH LR 2B

o T1G 5 LR AR Timert HE4T 114

o C18{ C2 LLE 2S5 AN} Timer1 #HAT1 145

21.2.2 AN SR
PEREAMEBIN BRIy, Timert RSHLAT 1 i I 28 8 114k
5o

e TSN, Timert AN 4 T1CKI {5 58
LA A TR 2 5 (0 B TS 8 o IR LA R I A
PHEST S A LRGN B RD, Wl LRPiElT.

2 AT I bR 2% () g I 2% I, AT A0 R 32.768 kHz
rn R T A R A r R A A .

H: EV BN, 7R AL N AR —A 8
KA DT AL A R,
PEATTLUAE T AT 5 — Ik -4
o LB G HRE Timer1
« E TMR1H 8 TMR1L
o %1} Timer1
o Je¥d TACKI B2 24 = Pk 2% 1 Timer1

(TMR1ON = 0) , #RJ5¥ T1CKI 41
A% SR Ad g Timer! (TMR1ON=
1)

TMR1CS<1:0> T10SCEN

i st

11 X

LA 35 A% Jk i 4 CPSCLK

10

TACKI 51 _E i AhER i 4

01

ARG (Fosc)

X |X|O

00

4D (Foscl4)
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21.3  Timerl T4 $iss

Timer1 HA TR AR EL B, Fovrsst i Bl N HEAT 1.
2. 4 8% 8 /34, TICON 75172511 T1ICKPS A5 HliZ i
YAV EURS . ANAE BT T AT B s AT 13 B 44 5

{HJE, WS TMR1H 8 TMR1L AJ 35 Z 104 Hds .

21.4 Timerl k% 5%

LES1H T10SI G A) 1 T10SO (R ekl ) 2 Jq)
EEA A WEN L K #E32.768 kHz $ik 7 4% FE %
12 PN 3408 PRI B 55 4138 32.768 kHz SR 45 a1t .

A K T1CON 2772441 TIOSCEN £7 % 1 sk flifigi%
PG o Mt . %R A EIRIR R 4k 82217

H: EAT YR o 2 7 B B IR AR i
M. DAk, iz T1IOSCEN & 1 4%
o BAENENEA R Timerl, 5
OST i i 2B 38 24 ZE i m) LLJE o 37 2
TMRAIF 47354 TMR1H: TMR1L 274815
B4 FCOOh HHRAFESEEL. M40t 1024 A
e E WS, TMRIF &AL 8 1, W&
IR RS IEAEIZAT I A 248 E

21.5 %mmrﬁﬁﬁﬁﬁ%ﬁﬁTmIW
R

W T1CON ZFA7Fge ¥ HiA, TISYNC # & 1, JhHH
PN N7 e P uih: -br e &S S VA K o
o USR] T AN B, )52 IR AR A PR R 30 1) 4k
SLIZAT, JEAERE I A A b, AT AL BE 2% . {H
R, AETHAE N I S HEA T 1 S ERAE I N AZ R ) /N
(WLEE 2151 “BIiEE T Timerl MiES
BE" .

B USRS TN, 4
Lt TN VR It
L TARBGAN, 0T f 4 UMY
R

2151 FAUEEREEUE Y TIMERT I3
s
258 I 2% R A6 5 45 4k T AR, X TMR1H 8§
TMRIL MERERF R 2 (7S o (ERH
FONVER, T 2 A 8 A KR 16 A7 I
PO pE AR ) B, TRk SE ISR BT RS B IR R A 2 )
PR
SRR, BUUT e R RS S SO\ B
flo BAARIELEHB RO, A ERBRRFAREA
HErTaeS =R 59 H . NI AT HELE TMR1H: TMR1L %
A7 = A R ] U A

21.6 Timerl [J#%

Timer1 ATECE A A 4L, S Timer1 [1##k
TEREMZE LT BTh g, X WHRN Timert 148 4ffE.
Timer1 [ 1t al il 2 A vl %45 SR IS .

21.6.1 TIMER1 [ 45 4iifi¢

WL H TIGCON ZifE#s TMR1GE i 1 SRAgE
Timer1 ] AEA 0, nf ] T1GCON 7 #% K
T1GPOL £ KB E Timer1 | J4Ad At = i # ko

ffife Timer1 [ T3 eRE RN, Timer1 ££ Timer1 INH4hj
M) EFEs g, AR Timert [J¥fliget=sy, A
AT BB Timer1 fRFF4R0H8. W aErs, iF
% LK 21-3,

% 21-3: TIMER1 [T {FReEFE
TICLK | TIGPOL | TI1G Timerl T/ERZE
T 0 0 [it#
T 0 1 TR 5
1 1 0 EScain
T 1 1 |its
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21.6.2  TIMER1 | 1815 5 k#e

Timer!  [T#EURIESE WK 21-4. 14 5 L
T1GCON 24744111 TAGSS 5l . ] e fedEAnl
[ YRR o 119815 SR IR Pk # i TIGCON
FAFLEM TIGPOL {42

+ 21-4: TIMER1 [ #8555

i TIGCON H A7 TIGTM A & 1 kAl fit Timer1
PTPRB HE . 4 TIGTM fiiE =N, Hfad ik
PEBE B IRERE TR . R TR B R
AN TT .

s ﬁ%i%ﬁﬁﬁﬁ%ﬁﬁiﬁﬂﬁ?g%l

W Al it 25 S BURAE A E .

T1GSS Timerl [T S

00 | Timer1 48| 1

01 | TimerO %it
(TMRO M FFh i#34%) 00h)

10 | Lb#ds 1 Hit sync_C10UT
(A% Timer1 [F4 4D

11 | LS 2 fth sync_C20UT

(A& Timer1 [R25%1HD

21.6.2.1  T1G 3IBIHE 135

T1G 512 Timer1 #3552 —. ATH®RA Timer1
I 95 F B B AL A T A S T

21.6.2.2  Timer0 % Hi FAAE 1405

Y Timer0 M FFh i#34%) 00h I, ¥ A 04— HAIC
B = K E 5 T TR LSS Timert 145 s .

21.6.2.3 bk as C1 HAET 1307
AR LR AR 1 B FAE Timert #1193 15 5. [
et 1 i (sync_C10UT) A5 Timer1 45,
W FLIE T, HEER, WS IE 18.4.1 7 “LLEKS
WHFE” .

21.6.2.4 Ay C2 HET 145U

AIIEFERS LA 2 14 A Timerd (714545 595 b
B 2 K (sync_C20UT) AT 5 Timer1 Isf4f [,
W] BB T. HEEE, HSNE 18.4.1 % “Hikse
WL .

21.6.3  TIMER1 [ 1#28 Bt Bk
M{EfE T Timer! [ 1A B T i, ] LUl Timer1
(G5 R e BB KB, A B P k(5 5 14
1]

Timerl T1#ME SRS B — A AR i K 2% H ik 5
Timer1, % EARAA R S 7E 5 5 A4 5 380 T SR R
Ao VEAIEE, WES LK 21-4.

21.6.4  TIMERA [ 4 ks =,

ffReT Timerl [ J¥E s ks CrT, Ay ARG HE S ik )
Pegifk. Eok, Wi TIGCON /st i) TIGSPM
P8 1 SRAERE Timert [ 13 PbkoiBia. Lk, Ik
T1GCON 277851 1) TIGGO/DONE {7 & 1. Timer1
BN — AN U e A R, 7E KRS S )5 U
T1GGO/DONE {06 FHBhiE % ARV HAR 1 F AL
Timer1 #IE T, H 2K T1IGGO/DONE A7 f11%
H 1. WPy, 1S ILK 21-5.

WIRE L EE TIGCON A fEge 1 TIGSPM fizk L]
Ak, T1GGO/DONE £ th2xig % .

Ivi) 5 e 2 5 1 BOA ORT P R oA 5O AR I P AR o
—ETAE, NI AVFIE Timert 71445 S
o WHEVER, WS LA 21-6.

21.6.5 TIMER1 [ J#ERE

K Timert [ ERRAET,  wT LUSEE 4808 10 24 5l
Vo ZEAAELE TIGCON £ 1 TIGVAL {7,
RI{# Timer1 13 AR4# 68 (TMR1GE {735 %) , TIGVAL
7 I R

21.6.6  TIMERT [ J#&5ifd bt

A Timer! [ 1AW, BT LATE 148 S 45
FeAE . L TIGVAL 1R FRUTI,  PIRT ZFA7as
) TMR1GIF FrEMEE 1. W PIE1 FE8TH
TMRAGIE 7.8 1, TPERui v H

RR{# Timer1 [ 135 KM it (TMR1GE{/152) , TMR1GIF
PRGN REH .
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21.7 Timerl Filf

Timer1 Z 47 24%F (TMR1H: TMR1L) 348144 %| FFFFh
FE113#3% [A] 0000h. 4 Timer1 15 [FI, PIR1 277
i) Timer! bR GA7E 1. AR g i, M
FELURALE 1:

+ T1CON %72 TMR1ON 47

« PIE1 & A7 4511 TMRAIE 4.

+ INTCON %7724 (1) PEIE fif

+ INTCON Z5 {72811 GIE {7

16 TP W ISR o TMRAIF 375 2207 DL [ b i

by SR, N TMR1IH: TMRIL %1788
WL TMR1IF 75 %

21.8 RERHAAIH) Timerl TAER B
HHRE NS BN, Timert 4 e eI A]
TAE. FEEBE, w8 A3 Sh 4R S A g A H o
IV AT R e A DA A

o WZK T1ICON 734745 TMR1ON 47 & 1

o WK PIET #4785 TMRAIE {7 1

o WK INTCON 294743 1) PEIE i & 1

o WK TICON ZF 17431 TISYNC 7 & 1

o MIICE T1CON FF178%1 TMR1CS {7

o WRECE T1CON %5 7E4% ) T1IOSCEN {7

2R A e R R RO AT T — &8 L. Rk
INTCON 2172511 GIE {75 1, 441518 1] o i AR 45 A
ﬁ?‘

A TISYNC (V2155 1, Timer1 3R3% Se #0457 RIR
R 4R s T,

& 21-2: TIMERL 8 ¥%

21.9 ECCP/CCP ##3g / LBt
TAEAE e sk L At T i, CCP
TMR1H:TMR1L A7 88 X g i 3
FERPRN, RAERE MWEAR, TMRTH:TMRIL 3
A7 2850 R I (E W 2 1 3] CCPRAH:CCPRIAL % 17 %% X}
i

ELLBAER T, 24 CCPR1H:CCPR1L 2 47484 v (14
5 TMRIH: TMRAL &7 4728 X A (18 VG e i fieh A Ao %
HF ] DRSO i R S .

WEER, HS I 23.0 97 “HHd / LB /PWM 7 .

21.10 ECCP/CCP ¥k SEft R 55

2% CCP Mt B 0 fil & e ik AR, il kA5 5 F i =
TMRAH:TMRIL &£ 280} o 24k A A2 S Timer1
. CCP BByl | & K2 CCP k.

et TAEREE N, CCPR1H:CCPRI1L 27 {788 W48 ik
T Timer1 )& W) 2551728

Timer1 Nz [EE, R iZiEE: Foscld 1E i i LA
RS R (55 . Timer! FIR5 512172 S8 45
PR RS S

WX TMR1H 8 TMRAL 15 #8455 CCP %k 24t
bR A5 I kA, WS Ve G ER.

WEER, ESWE 15251 “FFREMARER .

AL e A A

ffifit TMR1 i
T1CKI =

ffifie TMR1 I

T1CKI =

E Ol SRS T

2: ARV, ez AN I RRNY, TR A BRI B TR AT S B I A
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& 21-3: TIMER1 [ TH#E4F AE#R R

TMR1GE

T1GPOL

0 e e 8 e B e B e I A

T1GVAL | — |
Timer1 N X N+1X N +2 X N+3X N+4

& 21-4: TIMER1 [T 38 T iR

TMR1GE
T1GPOL

T1GTM
T1GVAL | | I I—
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& 21-5: TIMERT | T4 2 fk ot
TMR1GE
T1GPOL
T1GSPM

<« TET1GVAL [ty iy

TIGGO/ e pitfE [ i
DONE
£ T1G 1 LT
fERETH

mea L UL LT

T1GVAL :

Timer1 N N ETD N2

TMR1GIF HEAIRER [ i TIGVAL TR e AR
T 7 1
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& 21-6: TIMER1 [ 745 8 Bkt A B v S S
TMR1GE
T1GPOL
T1GSPM
T1GTM
« TETIGVAL [y T iy
TIGGO! k{1 — st
DONE 7 TAG 9L TR
ffRe T4

maa [ [ L LT

T1GVAL | |

Timer1 N ><N+1><N+2><N+3><N+4I

fE TIGVAL [ FREW .
TMRIGIF  [&— hi#kfHis B 1 P
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21.11 FHAAH#EX: Timerl ##l

H178s 21-1: T1CON: TIMER1 ¥#il 57 758
R/W-0/u R/W-0/u R/W-0/u R/W-0/u R/W-0/u R/W-0/u u-0 R/W-0/u
TMR1CS<1:0> \ T1CKPS<1:0> \ T10SCEN T1SYNC = TMR1ON
bit 7 bit 0
B
R = A $EAL W = u] 54 U= RSEIMN, 40
u= R4 x = R%0 -n/n = POR 1 BOR I} {I4H / BT HoAth B AL IS H i
1="5 1 0=1H%
bit 7-6 TMR1CS<1:0>: Timer1 Wik 3efr
11 = Timer1 W BPYa & i A A BifE Bk 4 (CPSCLK)
10 = Timer1 W8P e 5 | Ik 5 % -
% T10OSCEN = 0:
K H TICKI 5| AT (LT
W% T10SCEN = 1:
T10SI/T10S0 5|1 _F () S 3
01 = Timer1 IEPJ§ 4 RG: 4 (Fosc)
00 = Timer1 B2 h T8 208 (Fosc/4)
bit 5-4 T1CKPS<1:0>: Timer1 % N 4o 4 b 1k R 47
11 = 1:8 T/ ikl
10 = 1:4 TisrHitt
01 = 1:2 Ty Hitk
00 = 1:1 /4Lt
bit 3 T10SCEN: LP J& 28 {f fedz il
1 = flifie L H 1 Timer1 323% 28 L%
0 = 25 1% H 1 Timer1 3R 28 B 2%
bit 2 T1SYNC: Timer1 FIB4EHI47
1= AP RPEBMR A
0 = b ANS RZg 4 (Fosc) AWM
bit 1 RsgPh: A0
bit 0 TMR1ON: Timer1 5 {7

1 = ffifE Timer1
0 = {51 Timer1
EE Timer1 |3 ISR A%
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HIF8% 21-2: T1GCON: TIMER1 [ #2775
R/W-0/u R/W-0/u R/W-0/u R/W-0/u R/W/HC-0/u R-x/x R/W-0/u R/W-0/u
TMR1GE T1GPOL T1GTM T1GSPM T1GGO/ T1GVAL T1GSS<1:0>
DONE
bit 7 bit 0
B
R = A4 W =[] "5y U= RSEIL, 40
u=AA x = K50 -n/n = POR #1 BOR W {I1H / BT HoAh &AL 1
1=%1 0 =% HC = ihfififhig %
bit 7 TMR1GE: Timer1 |'J#ffifigf
1% TMR1ON = 0:
G IEAT .

% TMR1ON = 1:
1 = Timer1 1%t Timer1 [ 13 Thfg45]
0 = Timer1 %45 Timer1 [ 13 fE ok
bit 6 T1GPOL: Timer1 | 4345 547
1 =Timer! [ JEESEEEAR (1A S A EER Timert %0
0 = Timer! I'#EFSRE AR (1EE S AEEH Timert v 80
bit 5 T1GTM: Timer1 | J#ZEAZ U A A7
1 = {#ifig Timer1 [ 133 B Hoisi =L
0 = 2411 Timer1 [#A B VM A I 28 B T BUR RS ik 4%
Timer1 |5 AR MU 2 EEREAS BT S8 5 IR A&
bit 4 T1GSPM: Timer1 | J4% Bk b 204
1 = ffifiE Timer1 [ 135 8 kB B IEAERE S Timert [ 145155
0 =251 Timer1 | J45 kAR
bit 3 T1GGO/DONE: Timer1 | J43 fufk i R AR
1 =Timer! | J# Rk RECHS, IEESRILHET
0 = Timer1 [1¥ Bk R4 B 58 B IE K T4k
bit 2 TIGVAL: Timer1 | J4 400K AL
TR At4y TMR1H: TMRIL 1 Timer1 1315 5 400k &
A% Timer! [ JiflifeA (TMR1GE) {520
bit 1-0 T1GSS<1:0>: Timer1 | 4% {5 SR IEBAT
11 = ey 2 mriklA P4t (sync_C20UT)
10 = ey 1 kAPt (sync_C10UT)
01 = TimerO % H 4
00 = Timer1 [ 14554
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% 21-5; 5 TIMER1 XK HFF33LE
SR Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 igﬁ%
ANSELB — — ANSB5 | ANSB4 | ANSB3 | ANSB2 | ANSB1 | ANSBO 131
CCP1CON PIM<1:0> DC1B<1:0> CCPM<3:0> 228
CCP2CON P2M<1:0> DC2B<1:0> CCP2M<3:0> 228
INTCON GIE PEE | TMROE | INTE IOCIE | TMROIF | INTF IOCIF 90
PIET TMRIGIE | ADIE RCIE TXIE SSPIE | CCPIIE | TMR2IE | TMRTIE o1
PIR1 TMRIGIF | ADIF RCIF TXIF SSPIF | CCPIIF | TMR2IF | TMRIIF o4
TMR1H 16 A7 TMR1 %748 s 7 1 IR IR RE 25 A7 2 193"
TMR1L 16 A7 TMR1 % A2 (871 IO DR RE 25 A7 2 193
TRISB TRISB7 | TRISB6 | TRISBS | TRISB4 | TRISB3 | TRISB2 | TRISB1 | TRISBO | 130
TRISC TRISC7 | TRISC6 | TRISC5 | TRISC4 | TRISC3 | TRISC2 | TRISC1 | TRISCO | 134
T1CON TMR1CS<1:0> T1CKPS<1:0> TIOSCEN | TISYNC | — | TMRION | 197
TIGCON | TMR1GE | TIGPOL | T1GTM | T1GSPM | T1GGO/ | T1GVAL T1GSS<1:0> 198
DONE
Bt — = RS0, Wb 0. Timerl BUCRBIL .

*

PR B B
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22.0 TIMER2/4/6 &k

LT 29k 3 AN Timer2 2884 e, o T8 F 2

R 2 e, 2> AIFRIX L g it 28 4 Timer2. Timer4 F1

Timer6 (AT LIFRh Timer2/4/6)

v ARATREH “x” 258 TR Timer2,
Timer4 B Timer6. %1, TxCON &

T2CON. TACONELT6CON. PRx#5PR2.
PR4 il PR6.

Timer2/4/6 Fib B A5 LU Bhfg:

o 8 AR A E A A4 (Or ARy TMRx Al
PRx)

o T (I AR

o AERARMAEROTRA AL (110 14, 1:16 A
1:64)

o WRMRFENGE ik (1:1 22 1:16)

o TMRX 5413 () PRx 4351l UG e i o Wy

o TIEFAEN MSSP B IR I BF (X Timer2)

155 WK 22-1 F{f) Timer2/4/6 HEP .

&l 22-1: TIMER2/4/6 £

Fosc/4 ——» TMRXx fi

= bR &AL TMRXIF & 1

TxOUTPS<3:0>
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22.1 Timer2/4/6 TAEEH

Timer2/4/6 R L ) I Al i N S R G R 4 I A
(Fosc/4) .

TMRx fEREAN Iy 4, M 00h JF46.
INAhe N B 4 Rrvb B [ s R E RN, 18
{4k 4 53 550RN 16 43 AR 0050 401 LY 0o T2K 3 KU AT 3 sk ¥
SATLEEHIA, (TXCON 25474511 TXCKPS<1:0>) i%
o LRI A P TMRX HME 5 4 3 25 4738 PRx ¥
AL TR P VLD, W b AE o8 2 i — ML E S
VEA R gt o &5 SRl T — B K TMRx 1)
fHE AL N 00h, FFoKahfHTH4es / 5 204 (L3R 22.2
H “Timer2/4/6 Hl” ) .

TMRx Fll PRx & A7 28 30 2 n] AR S 11 AT 284 A7
HFE ZTMRX AT 5%, RN PR ZFAE 2 M 464 I FFh.,
Ei%?%ﬁ#ﬁﬂ‘, TG AR B R G o T s 2
o X} TMRx &5 47253047 5 84

+ X} TXCON %5 47253047 5 8/

+ WS (POR)

s RIEEAL (BOR)

« MCLR Efi

o BIIERSE (WDT) i

o MERE BREEAL

o MERR FEEEAL

* RESET #i%

WE: 5 TxCON il TMRx FAii L. |

22.2  Timer2/4/6 F ¥

Timer2/4/6 W A] = AT E g4 W, Timer2/4/6 %
55 (TMRx 5 PRx UG & 4 AriH5es 1 Ja 20 3
N o T EES A PIRX 24728 41 1) TMRXIF Bl TMRx
PURC P WAR G A B 1. K TMRX VUEE T it i (PIEx
ZLAERRI TMRXIE) B 1 Sk AL

1 FH Ji5 23 A LG 420 A7 (TXCON AT
TxOUTPS<3:0>) 7£ 16 AN g a4tk (1:1 52 1:16)
HRRHTIE RS

22.3  Timer2/4/6 &
TMRx AL 5% L S8 T CCP #itk, &HME
CCP Hithrr PWM #30F TAE I R 5k

A B Timer2 76 MSSP Bibkrr SPI B T /£t
IR ALI R . HALfE B, S8 24.0 F “ER$
HATHRO (MSSP) #Eth”

22.4  PRERHAME] A Timer2/4/6 THER B

LE PR B A F RIS SN,  Timer2/4/6 52 38 ToH: TAE.
BB,  TMRx F1 PRX 2577 #% B P9 BB R FFANAT

DS40001574C_CN Zfi 202 1T
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225 HAREN: Timer2/4/6 451758

NAFRR 22-1: TXCON: TIMER2/TIMER4/TIMERG 34| %7 77 2%
u-0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0
— \ TXOUTPS<3:0> | TMRxON TXCKPS<1:0>
bit 7 bit 0
v
R = A7 W = A 5. U = RN, 5240
u =R X = KA -n/n = POR #1 BOR IR {41 / FT A HoAb &2 A7 I 4
1=%1 0=V5%
bit 7 RSP N0
bit 6-3 TXOUTPS<3:0>: Timerx it J5 70 $i bb e 47

1111 = 1:16 J5 43 ik
1110 = 1:15 543 Hitk
1101 = 1:14 J543Hitk
1100 = 1:13 Ja 4 itk
1011 = 1:12 J5 43 #ikL
1010 = 1:11 J5 /3 #itk
1001 = 1:10 J5 43 #ilkL
1000 = 1:9 J5 /3 #ilt
0111 = 1:8 JasrHiitl
0110 = 1:7 J5 /3 #itk
0101 = 1:6 Ja o4kl
0100 = 1:5 J5 /3 #itk
0011 = 1:4 Ja 4y ikl
0010 = 1:3 J5 734kt
0001 = 1:2 J5 734tk
0000 = 1:1 J5 3 #itl

bit 2 TMRxON: Timerx f#iEf7
1 = {#fig Timerx
0 = £% 1| Timerx

bit 1-0 TXCKPS<1:0>: Timer2 288 ) i 4 1 40 S0 e PR A7
11 = T A 64
10 = Fiisr4i{E g 16
01 = TAHifE N 4
00 = TA e N 1
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* 22-1: 5 TIMER2/4/6 #RKIFFERILE
LR Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 igﬁ%

CCP2CON P2M<1:0> DC2B<1:0> CCP2M<3:0> 228
INTCON GIE PEIE TMROIE INTE IOCIE | TMROIF INTF IOCIF 90
PIE1 TMR1GIE| ADIE RCIE TXIE SSPIE | CCP1IE | TMR2IE | TMR1IE 91
PIE3 — CCP5IE | CCP4IE | CCP3IE | TMR6IE — TMR4IE — 93
PIR1 TMR1GIF | ADIF RCIF TXIF SSPIF | CCP1IF | TMR2IF | TMR1IF 94
PIR3 — CCP5IF | CCP4IF | CCP3IF | TMR6IF — TMRA4IF — 96
PR2 Timer2 FHLJE BA 25 4745 201*
PR4 Timerd BLHLJE #7547 3% 201*
PR6 Timer6 HL & #A 25 4745 201*
T2CON — T20UTPS<3:0> TMR20ON T2CKPS<1:0> 203
T4CON — T40UTPS<3:0> TMR40ON T4CKPS<1:0> 203
T6CON — T60UTPS<3:0> TMR20ON T6CKPS<1:0> 203
TMR2 8 7 TMR2 Z f£ 45 I DR FF 87 f7 0 201*
TMR4 8 it TMR4 % {2 o it {2 17 s (1) 201*
TMR6 8 {2 TMR6 #F fras i s 2 fr s (1) 201*
B — = REATT, W 0. Timer2 R Al H [ 5% 5075

©RIHR R AT A E R
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23.0 FHHE /LB /PWM R

3 / LA IPWM ARER R SR 7 s IR AN ) 1 1 EWHEAIE—A CCP Bibkfasfkd, %
JErE Ak se i Hl (Pulse-Width Modulation, PWM) & PSS A AR R, B
SN . AERIEEUR, RSN AT S R ) GrmE A 5 B T IO F (s e, 451
T LRSS ARV P B 21 056 152 5 19 22 B I TR/ #11, CCP1CON F1 CCP2CON #4455
fili g — AR . PWM R AT = AR R 58 LB ARTA ) CCP AL F A R 45 A
TR TR S - 2: FEANI, LA TAEBGR FAE CCP #E
ARBIERINE S 3 AL / L /PWM itk P AR R #EE ]+ ECCP1. ECCP2,
(ECCP1. ECCP2 1 ECCP3) #1 2 MMhrifilife / kb ECCP3. CCP4 f1 CCP5. 7EHEI, 2
i /PWM #il: (CCP4 #1 CCP5) . TER LR BEEZ 5 1O 5 BIAIN 4 Fr
Jii4i T4~ CCP fifk (ECCP1, ECCP2. ECCP3. CCP4 PTLABEAB AL X7 Rl L
il CCP5) [y A e sy B 0 S M I 5. COP i DR

T) ) T — X 2 ok i ik (PWMD IhE. Ktk CCP4
F1 CCP5 st PWM LREZAHE. 48 CCP fik
ECCP1. ECCP2 F1 ECCP3 v, &AMy 18 i 4
PWM Iifiefls AR, 48 ECCP it IUA7TH 1/0
S, TiEbF ECCP #ibe LA WAl H 110 5. 2
G, 1HS Wk 23-1,

% 23-1: PWM %
BR M &2 ECCP1 ECCP2 ECCP3 CCP4 CCP5
PIC16F/LF1933/36/38 W A bR PWM | SR PWM | 08 2 5 PWM bR PWM Bk PWM
PIC16F/LF1934/37/39 RR A PWM | BIERA A0 PWM | 95T 4 PWM ki PWM FrifE PWM
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231  fHIRAEK

%fF CCP #ift ECCP1. ECCP2. ECCP3. CCP4 fi
CCP5, Ay ik (R #e A X T e # v H, I BAHTE .
AL 16 A7 2 N8 Timer1 %85, CCPx 51 £
KRG, 16 1 CCPRxH:CCPRXL %7 £7 2 %1 43 71l il
PEIFAFfE TMRIHTMRAL 5 4785 %1 ) 16 A7 {E. X484
PEE O AR DY Az —, Jfth CCPXCON 73 {7 i)
CCPxM<3:0> v/ it & :

o BEASTFREUT

o A BT

o B4 ETHE

o fE16 A LT
MR AR, PIRX A 4725 1) ki sKr & 7 CCPxIF
B oo A AR % R W bs R . W R S
CCPRxH/CCPRXL A f£ash P ME 2 BT R A T 53—k
i, A Z BB S BT 5
Bl 23-1 g5 T IR I S AR I

23.1.1  CCP 5| &

FERPERET, Nzl R AN TRIS #2610 1 48
CCPx 5| JAIBC B AN 5|

1M H, Al APFCON 27 {7kt CCPx 51T e
P MTIM. EZHEMFER, WSUE 121 % “%H
SIRIThEE” -

E G COPx 7| IRCE kit 11, xﬁzl

S 11 (185 A T BE 51 K Ui e A

&l 23-1: BIER TEREER

i Fr& A CCPxIF & 1

| (PR AT
X'* +1,4,16
cepx | ccPreH | cCPRxL |
IR 1 | e
iR e
T ,F | TvRtH | TMRIL |
CCPxM<3:0>

R4 (Fosc)

23.1.2  TIMER1 B0 Y8

#RAE CCP Al I HEThBE, Timer1 220 TYELE 2/
PR FD BN . RPN, ]
AECVE R T I P A o

HREE Timer! EZER, WSS 21.0F “3H]
R Timerl f8E” ,

23.1.3 AL

ERE R/ BV G (0 WS N e AT RlA SR T S L A1 TR RS DD VAL
{95F PIEX 247521 (f) CCPXIE H{1I7 fL VR 55 LAJRE 4
PR T . T HNAZAE TAER R R A AR O 2 i
% PIRX 27 1E#5 71 () CCPxIF WAz & A7

E: ERHIEHEXT, ANAEH RSN 8
(Fosc) £ Timer1 B0 . ARAlHHE
Bl A IR CCPx 51 L fih A& Zigt:,
TImer1 IR I o o 200K ) $i 4 1] Ao
(Fosc/4) oA .

23.1.4  CCP fiisr#ids

T4 Moy ise i E, i CCPxCON 27 4%+ 1K)
CCPxM<3:0> {5 5E. £ CCP BByl ok Ao B %
G RGBS W O (1 ) a0 ey 2 R G R T =
7 K 75 ZE T A B A

AL TR A0 G D)4 31 55— MR T AT LA 25 8
T g AR W] Re s AR b . IR G H BRI R
b1 (E VA EE EV  X( = Al 8 11 B U A =
CCPxCON Zyfraslocitbib, 4 23-1 y7r T FH LAk
AT HETHRERIARHD o

i 23-1:
BANKSEL CCPXCON

PIBl R A L

;Set Bank bits to point
;to CCPxCON

CLRF CCPXCON ;Turn CCP module off
MOVLW  NEW_CAPT_PS;Load the W reg with
;the new prescaler
;move value and CCP ON
;Load CCPXCON with this
;value

MOVWF ~ CCPxCON

23.1.5  {RERIF 2

PR A EE Timer! BEA BEIEHE TAE. w3 WIFI T
K AERHE R T IR Timert #ibs (8414 (Fosc/4)
a AN I BSOS .

Timer1 [ Fosc/4 $EAERT T, W) Timer1 ZEARIR I A
ANHAT I ERAT . 884 F MARIRAR e BE R, Timer1 ¥
M BPRAGRS: TAE. Timer1 MBI B b Ak i 4
W, PR O LR R ) 4k 8 TAE

DS40001574C_CN Zfi 206 1T
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2316 #HHGIBEAE

AR VO 5 AT L 45 I 51 2 RE A A7 4%
APFCON #H% B HABNL o 20 A5 AT UL RS LA

NEAI AL, HS I 12,17 “& M5 HThRe”

SREE 215 &
% 23-2: SRR FERILE
2R Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ig?ﬁ%g

APFCON = CCP3SEL | TIGSEL | P2BSEL | SRNQSEL |C20UTSEL| SSSEL |CCP2SEL 123
CCPXCON PxM<1:0>(1) DCxB<1:0> CCPxM<3:0> 228
CCPRxL | Hi# / Lbig IPWM 254588 x %775 (LSB) 206
CCPRxH  [filifit / LL4 IPWM 27 474% x (K7 (MSB) 206
INTCON GIE PEIE TMROIE INTE IOCIE TMROIF INTF IOCIF 90
PIE1 TMR1GIE | ADIE RCIE TXIE SSPIE CCP1IE | TMR2IE | TMR1IE 91
PIE2 OSFIE C2IE C1IE EEIE BCLIE LCDIE = CCP2IE 92
PIE3 — CCPSIE | CCP4IE | CCP3IE TMRGIE — TMR4IE — 93
PIR1 TMR1GIF | ADIF RCIF TXIF SSPIF CCP1IF | TMR2IF | TMR1IF 94
PIR2 OSFIF C2IF C1IF EEIF BCLIF LCDIF — CCP2IF 95
PIR3 = CCP5IF | CCP4IF | CCP3IF TMR6IF = TMRA4IF = 96
T1CON TMR1CS<1:0> T1CKPS<1:0> T10SCEN | T1SYNC = TMR1ON 197
T1GCON | TMR1GE | T1GPOL | T1GTM | T1GSPM |T1GGO/DONE| T1GVAL T1GSS<1:0> 198
TMR1L 16 {7 TMR1 A £ 8 (IG5 R R 2 47498 193
TMR1H 16 17 TMR1 2517 4% i 719 1) PR 2 A7 2 193
TRISA TRISA7 | TRISA6 | TRISA5 | TRISA4 TRISA3 TRISA2 | TRISA1 | TRISAO 125
TRISB TRISB7 | TRISB6 | TRISB5 | TRISB4 TRISB3 TRISB2 | TRISB1 | TRISBO 130
TRISC TRISC7 | TRISC6 | TRISC5 | TRISC4 TRISC3 TRISC2 | TRISC1 | TRISCO 134
TRISD® TRISD7 | TRISD6 | TRISD5 | TRISD4 TRISD3 TRISD2 | TRISD1 | TRISDO 137
TRISE — — — — — TRISE2® | TRISE1@ | TRISEQ® 140
BigE:  — = RSEBLNUG, H 0. SRS BT
pe 1: {UEHT ECCP ik,

2:  IXEF RS [ A7/E PIC16(L)F1938 S0t RS, 24 0.

3: RS, WM 1.

© 2011-2013 Microchip Technology Inc.
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232  HEMER

*F- CCP #iti ECCP1. ECCP2. ECCP3. CCP4 fl
CCP5, ANkt b i\ Th e 48 aT A, JF HAHME .
P Agehs XA FH 16457 52 I 4% Timer1 %5 . CCPRxH:CCPRXL
AL 16 MAEANKT S TMR1H: TMR1L Zi/7 28511 16
PAERH T . RAEVCER, wlfES kA LR 3 —dift.

« CCPx ffyfr i s PR

» CCPx #ith i H#, T

» CCPx % & H#, T

o PSRRI RS S

o PEARERATH T
SR Bh1E H CCPXCON 2117 8% ] CCPxM<3:0> 4k
DL R E . RN, iR dAr CCPxIF & 1,
Fr A LA A w] LA A T

K 23-2 45 T LEBERAR (TR A AE A

& 23-2: A TR R R
CCPxM<3:0>
ik £

H CCPxIF IR 1
(PIRx)

CCPx 4
5115

¥ Vi
QS
RLL A
TMR1H | TMR1L
RIS | TMR1H | TRIL |
sl
RIS

23.2.1 CCP 5| JHiIfd &

FH P28 i AN I TRIS 744 CCPx 5 HIlC &
s,

M H, WAEH APFCON 2/ CCPx 5N+
FEHGIW. EE2VEAMER, HSUE 121 W “&H
FIHZhRE” -

H: % CCPxCON Zi 724 CCPx ELiki
.L’fr'ﬂ?%% s BRA AR PR . XA
S ity 11 1/O Hi B A7

23.2.2  TIMER1 B 7

FELLBRET ) Timert iU ATA£ 5 I s A Al i) 20 o
HAstiar o 7B DT R, WRETEIREAT LR AR
(8

HREE Timer! EZER, WSS 21.0F “3H]
R Timerl #3” .

H: AN, RN AT &R 4N e
(Fosc) 1€ Timer1 [ 4hy . &Rl Hb i
B AEAE IR CCPx 5| II_E frfih & 4,
TImer1 PR IS A A 200K g 4 I
(Fosc/4) siAMRIEhE .

23.2.3 BRI

Lk P T PR AT R (CCPxM<3:0> = 1010)
I, CCPx #i AL+ CCPx 5|14 ( W, CCPxCON %
HE) .

23.2.4  FRRRFAORA RS

MIEPE T R RS K R (CCPxM<3:0> = 1011)
i,  CCPx BB AT W R4 4F

o A7 Timer1

o IHliRE T ADC, ¥ 3N ADC B

TEMAET, CCPx AHUR 44| CCPx 5.

% TMR1H/TMR1L % A7 25Xt 5 CCPRxH/CCPRxL % 77
PEXTUCHC I, CCP £ 37 RI = Ak ikl & A5 S i
TMR1H/TMRAL /788 0P AE Timer1 8P F—A L
FHATE AL . WRAERE T A/D FER, %%%Hﬁwi{m L
H¥rash A/D e, iXflifs CCPRxH/CCPRXL & 178%
Sofzbr B R Timert (1) 16 A7 ] 2 Bt 8 W 25 77 s

£ 23-3: YRRl R 38

ELYES CCPX/ECCPx

PIC16F193X/LF193X CCP5

WEEH, WS048 1525 % “USBRHEAmRR” .

E  1: KH CCP BHfFF kM MmAk S S AL
¥ PIR1 ZiA72e b Wrkr i TMRAIF &
1,

2: {EFR AR R AR AS 5 I I B v A
A Timerl KA I B L US 2 TR) S A
CCPRxXH/CCPRXL 73 77 4% % F) PN 25 vl v Bk

DERCZEAE, BRI B AR
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23.2.5

PRSI 8] £y LR

SRR RGN 2 (Fosc) A fEIEM T4/E. HT
Fosc FERIRAR S T #5 . At A LA A Qe AR IR Y 1)

23.2.6

w5 AL A

AMEHAAFE I /O 5 w] i % A 51 I e A A7 A
APFCON#4#% ) HoAl A & o B2 WA 5 ] LEE RS LA

TR IEA TAE KGR ILERIAMLE, 208 12.1 77 “&RA51M)
B SRECEZ A5 &
% 23-4. HHEBAHRKFERICE
R Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 iggﬁgg
APFCON — CCP3SEL | TIGSEL | P2BSEL | SRNQSEL |C20UTSEL| SSSEL | CCP2SEL 123
CCPXCON PxM<1:0>(1 DCxB<1:0> CCPxM<3:0> 228
CCPRxL  |4#it / LA /PWM 237788 x HIK T (LSB) 206
CCPRxH  |4#2 / LA IPWM 57248 x IE 71 (MSB) 206
INTCON GIE PEIE TMROIE INTE IOCIE TMROIF INTF IOCIF 90
PIE1 TMR1GIE | ADIE RCIE TXIE SSPIE CCP1IE | TMR2IE | TMR1IE 91
PIE2 OSFIE C2IE C1IE EEIE BCLIE LCDIE — CCP2IE 92
PIE3 = CCP5IE | CCP4IE | CCP3IE TMRGIE = TMR4IE = 93
PIR1 TMR1GIF | ADIF RCIF TXIF SSPIF CCP1IF | TMR2IF | TMR1IF 94
PIR2 OSFIF C2IF C1IF EEIF BCLIF LCDIF = CCP2IF 95
PIR3 — CCP5IF | CCP4IF | CCP3IF TMR6IF = TMR4IF = 96
T1CON TMR1CS<1:0> T1CKPS<1:0> T1OSCEN | T1SYNC — TMR1ON 197
T1GCON | TMR1GE | T1GPOL | T1GTM | T1GSPM |T1GGO/DONE| T1GVAL T1GSS<1:0> 198
TMR1L 16 i TMR 25 (788 (4T 0 AR R 25 7 2% 193
TMR1H 16 it TMR G 4745 & 71 I DR & A7 4 193
TRISA TRISA7 | TRISA6 | TRISA5 | TRISA4 TRISA3 TRISA2 | TRISA1 | TRISAO 125
TRISB TRISB7 | TRISB6 | TRISB5 | TRISB4 TRISB3 TRISB2 | TRISB1 | TRISBO 130
TRISC TRISC7 | TRISC6 | TRISC5 | TRISC4 TRISC3 TRISC2 | TRISC1 | TRISCO 134
TRISD® TRISD7 | TRISD6 | TRISD5 | TRISD4 TRISD3 TRISD2 | TRISD1 | TRISDO 137
TRISE = = = = —©® TRISE2® | TRISE1@ | TRISEQ@ 140
BlE: — = RSCHLRAIG, B8 00 LRBOBUANEE IS st
vE 1:  {U&EHT ECCP #ik,
2:  IXULR7E PIC16(L)F1938 24k LR sizil, #h 0.
3: RWHL, WA 1.
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23.3 PWM ik

Jk 25 ] (PWM) S — Rl ol 78 5 4 Sl A og 4= <
PR Z AP D)ok A SRR AT R AL . PWM {5
SRUT TR, F5 IE R BN BIRE, (F
5 AR HL T8 A AT R S IR S o 8 T -t R A ik
M, DB KON AL, BN ASb AR L. SR AR
KHothZ  (BIEKAR i) , SRRt i ThR b
Ko RUEFSKEoAD (g sEIE) , =4
AN . PWM FE 58 SCh—AS 52 48 8 3 F RS2 ],
ol 5 3 S W H ) )

PWM 433 %58 LT A PWM R 522 IR 5 K
Bo Sryrailim, Wb T8 I R A R A, A
1T tH RE S DR i s IR L 48 3R Th R

ARIE G A LA T Sl i R 5 e W TRy b s, DA 4
bR, 0% £onse 2k, 100% #oRmeaeSil. 55
LA, $RABEAThERMDN, B ik, $RAL i
Ko

K 23-3 5 T PWM {55 (LA 8

23.3.1  kr#E PWM £:4E
7T CCP 5t ECCP1. ECCP2. ECCP3. CCP4 i
CCP5, ATk ibi PWM ThREHETTFH,  HAH
P
PRt PWM K278 COPx 51 =2k Bk 10 740
HENKFERH (PWM) (55, i1 F 51517 B2 500
5 2 L R4 R

« PRx #F {74

* TXCON & F4%

* CCPRxL % 1iss

*« CCPxCON 1728

K] 23-4 45 H T PWM HAERIALHERE

vE 1. 540K CCPx BIBEIXT N TRIS il %,
PUEREZ S K PWM %l .
2: %% CCPxCON FFae k£ isix CCPx
51 I3 IR o

& 23-3: CCP PWM ®iif5 5

'< L] -

S — I B

~<—TMRx = PRx

<+—TMRx = CCPRxH:CCPxCON<5:4>

;<—TMRX =0
Kl 23-4: PWM fEi{LHE B
o CCPxCON<5:4>
AR A7 A
‘ CCPRxL ‘
‘ CCPRxH® (H) ‘
4} CCPx
‘ L i R Q
*—
‘ TMRX ‘(1) ‘ S
TRIS
Lbi s -
THEE
% CCPx 5|
PRX i F P8 b

VE 1. A8 frEN 4 TMRX ZFF8s 5 —A 2 N
WA GE AP (Fosc) sk #iigen 2 fral4
A BLFEE 10 A7 KL .
2:  {EPWM BT, CCPRxH N HiZ#FIFEs.
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23.3.2  WHE PWM TAER

L E CCP BTHAT 2 TAET-hrifk PWM A I R 3851 LA

Rz

1. EIDEARA TRIS A7 1 2511 CCPx 51 % H
K85

2. Timer2/4/6 % 5k+E:

o 3 ¥ E CCPTMRSxX 47881 i)
CXTSEL<1:0> {7, MEFHTEK PWM 1)
Timer2/4/6 %5 .

3. ¥ PWM HHIEZE N PRX &7 47-45
4. WIHHEERESE N CCPXCON 27 f7 #% ki &

CCP Bz TAET PWM £,

5 ¥ PWM HFIEFAN CCPRxL AfFasfl

CCPxCON 27172/ DCxBX {77 »

6. Hc & IS5 Timer2/4/6:

o W5 PIRX #4725 TMRXIF H bR AT
WS IR 9.

o A 2 I RS T4 AR G B TXCON 27472511
TXCKPS 7.

* JEiTH TXCON %4751 TMRXON 17 &' 1
HAF fit 5 1 4%

7. fliEE PWM i 5.

o SR RS U H PIRX 257744 TMRXIF
frE 1. ESWTHN “9E .

o JEIDEAHRL TRIS {73 Z {5 CCPx 51
L e

2 TMRx 26+ PRx W], 75 F— MBI i-508 0k &
AU =AN A
« TMRx iE%.
« CCPx SIJHIE 1. (FIAMEH: WH PWM
A = 0%, SIEASE 1.
« PWM 55 H . CCPRXxL 447 %] CCPRxH.

: SEIN 25 A 8E (LS5 22,17 “Timer2/4/6 I
TYERFE” ) AHTHie PWM iR,

23.3.5 PWM ==L

AR AN 10 FEE S N LU 24 S22k 16 2 PWM
dr 28 tb: CCPRxL 2 f7 23 Ml CCPXxCON 7 A7 2% 11
DCxB<1:0> fiz. CCPRxL {47775 8 fi7, ifi CCPxCON
AR ) DCxB<1:0> M ARAAAR 2 7o AT LAZEATA[ I
fi'5 A CCPRXL LA Xz CCPXCON 27 #£#% 1% DCxB<1:0>
7. HEBEWLEHR (I, PRx 1 TMRx 2 /£ 2 IH)
RAVCED J&, A A #8473 CCPRxH . #F
PWM #:i: ', CCPRxH & i fEas.

i 23-2 IS PWM K 38

A 23-3 AT PWM 5L,

AR 23-2; Jik e 5% FE

& N THEER—A PWM it b A dk se B o
ORI, v R AU S Lk
BRo WURA BRI —NMr o Ak e 8
(] PWM 15555, 82 1] 2655 6

Jk % = (CCPRXL:CCPXCON<5:4>) o
Tosc e (TMRx 4L

A 23-3: Slesizd

23.3.3 TIMER2/4/6 5E It} 2% %5

PWM kiR 8 £7 Timer2/4/6 & IN %5z —¥5
& PWM .

fic ‘& CCPTMRSXx 27 f7-#5t] CXTSEL<1:0> fi7a] LIk
FAJFH K Timer2/4/6 5E 2%,

23.3.4 PWM J& 14

PWM &3 Timer2/4/6 1) PRx %5 f7a%f6 2. MHA
X 23-1 A ATEATHE PWM .

A3k 23-1: PWM E#i

v — (CCPRXL:CCPXCON<5:4>)
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TMRXIF 748 1, NMEKHLEE T — 52235 PWM )4
1,

E: 2 HUNRALARARETRN , PrA 110 51
Py b TR . HM R HL G IR DR DR T T
RAAFAL T RWPIRZS, B2 HUTE ™
(K115 5 FP- 930 170 5B B H0E PWM i i

ik

162 SR I R Rk v e ) HFR B (STRXSYNC = 0)

< PWM il ——

PWM 4 \_‘

L L L

STRx |

P1<D:A> T y \_/

P1n = PWM

\_/ ¥ S

& 23-20:

182 IT 9T BIRK M [ SR (STRXSYNC = 1)

PWM u

L

STRx ;

PI<DA>  —— s X

\ / \_ [ wmron

P1n= PWM ——"
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% 23-10: H#imA PWM AR FFHRILE

LR Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 igﬁ?ﬁ%
CCPxCON PxM<1:0>(D) DCxB<1:0> CCPxM<3:0> 228
CCPxAS CCPxASE | CCPxAS2 | CCPxAS1 | CCPxASO PSSXAC<1:0> PSSxBD<1:0> 231
CCPTMRS0 CA4TSEL<1:0> C3TSEL<1:0> C2TSEL<1:0> C1TSEL<1:0> 299
CCPTMRSH1 = = = = = = C5TSEL<1:0> 230
INTCON GIE PEIE TMROIE INTE IOCIE TMROIF INTF IOCIF 90
PIE1 TMR1GIE | ADIE RCIE TXIE SSPIE CCP1IE | TMR2IE | TMRI1IE 91
PIE2 OSFIE C2IE C1IE EEIE BCLIE LCDIE = CCP2IE 92
PIE3 = CCP5IE | CCP4IE | CCP3IE | TMR6IE = TMRA4IE = 93
PIR1 TMR1GIF | ADIF RCIF TXIF SSPIF CCP1IF | TMR2IF | TMR1IF 94
PIR2 OSFIF C2IF C1IF EEIF BCLIF LCDIF = CCP2IF 95
PIR3 = CCP5IF | CCP4IF | CCP3IF | TMR6IF = TMRA4IF = 9
PRx Timer2/4/6 JEI 7717 8% 201*
PSTRXCON — — —  |STRxsYNC| sSTRxD | STRxC | STRxB STRXA 233
PWMxCON | PxRSEN PxDC<6:0> 232
TXCON — TxOUTPS<3:0> | TMRXON | TXCKPS<:0>1 203
TMRx Timer2/4/6 ¥ a5 {7 4% 201
TRISA TRISA7 | TRISA6 | TRISA5 | TRISA4 | TRISA3 | TRISA2 | TRISA1 | TRISAO 125
TRISB TRISB7 | TRISB6 | TRISB5 | TRISB4 | TRISB3 | TRISB2 | TRISB1 TRISBO 130
TRISC TRISC7 | TRISC6 | TRISC5 | TRISC4 | TRISC3 | TRISC2 | TRISC1 | TRISCO 134
TRISD® TRISD7 | TRISD6 | TRISD5 | TRISD4 | TRISD3 | TRISD2 | TRISD1 | TRISDO 137
TRISE — — — — —® TRISE2® | TRISE1® | TRISEO® 140
BliE: — = RSEUHIT, B4 0. PWM AMVERIYIZH T,
v 1:  {\U&EHF ECCP fidk,

2. IXSEZLEE | RifE PICI6(L)F1938 S40F [ RSCHl, i 0.
3: RS, M 1.
ORI AR R
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235 &Hi#EN: CCP &l

A8 23-1: CCPxCON: CCPx ##I% 2%
R/W-00 RIW-0/0 RIW-0/0 RIW-0/0 RIW-0/0 RIW-0/0 RIW-0/0 RIW-0/0
PxM<1:0>(1) | DCxB<1:0> | CCPxM<3.0>
bit 7 bit 0
B
R = AL W =5 U = RSEBUAL, 30 0
u= A x = AR -n/n = POR 1 BOR IN (R {# / Bir A7 A A7 I () (B
1= 1 0=ii%
bit 7-6 PxM<1:0>: i/ PWM it e 4 @
R
AAEH]
MR AR
AAEH]

WE CCPxM<3:2> = 00. 01 Fl110:
XX = PxA REFRE AL / IS PxB. PxC I PxD B8 e i 15 | )
% CCPxM<3:2> = 11:
00 = HirH; PxA WGl ; PxB. PxC Fl PxD #l¥ge Jyut 1151
01= AtfFiEmHit; PxD HHH; PxAfi%; PxB fl PxC AL
10= EMfit:  PxA R PxB A sEX il i dilda s PxC A PxD #ls e i 15
11 = SWiinfit; PxB ydil4it; PxCHR; PxA Ml PxD LR
bit 5-4 DCxB<1:0>: PWM Y 75 LU el AT 254
it
AL
b psiat .
AL
PWM #iz .
XA PWM 525 LU 2 f7. 7 8 finfE CCPRxL .
bit 3-0 CCPxM<3:0>: ECCPx #iztik$e(r
0000 = SERdfdE / Eik IPWM (K47 ECCPx Bil)
0001 = f4f
0010 = Lheaia: VTHC AP
0011 = f4#

0100 = it FEAS FREATmH—K
0101 = kst MA LT — X
0110 = HH#eii: 44 4 4 BTk
0111 = #fiFesis: 45 16 A _LIHdTlFE —k

1000 = . WIah1k ECCPx SN AR 24T EACHO(E UC RN K it b S CFF CCPxIF 1)

1001 = HREHE: WIahik ECCPx 51BN i a~F; BT ELECHOE UC RN K it B IR CRF CCPxIF 2 1)

1010 = OB (=B, ECCPx 51K A /0 R

1011 = ttﬂr&‘:f;%fﬁ: fil RAFHR G (ECCPx HALER 4%, ¥ CCPxIF AL 1, wiRAfifie 7 A/ID Bitk, i&)33) A/D ¥
)

{V_CCP4/CCP5:

11xx = PWM fizt

1% ECCP1/ECCP2/ECCP3:

1100 = PWM #E=: PxA. PxB. PxC Hl PxD ¥ & i 47 5%

1101 = PWM £izl: PxA fl PxC = FE R  PxB Fil PxD K HFH L
1110 = PWM #: PxA fil PxC IKH P PxB Fl PxD s H AT AL
1111 = PWM EiX: PxA. PxB. PxC I PxD 1 HLEH 24

" 1: {r CCP4 f CCP5 b ARIHIXLELAT .,
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H178% 23-2: CCPTMRS0: PWM &} 28 F#H 72 0
R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0
CATSEL<1:0> C3TSEL<1:0> \ C2TSEL<1:0> C1TSEL<1:0>
bit 7 bit 0
B
R = A4 W = A5 U= RSEIL, 3240
u =4 x = K40 -n/n = POR 1 BOR W {I1H / BT HoAh AL 1
1=H1 0=15%
bit 7-6 CATSEL<1:0>: CCP4 sE I g8k
00 = 7+ PWM #£3X ~ CCP4 L) Timer2 1 & I 28
01 = 7£ PWM #50F CCP4 UL Timerd 154 5E I #%
10 = 7 PWM #£:X T CCP4 L. Timer6 1 A & i 48
11 =& #
bit 5-4 C3TSEL<1:0>: CCP3 &I sk
00 = 7 PWM =, CCP3 UL Timer2 1E 4 & I 4%
01 = 7£ PWM #i50F CCP3 UL Timerd 1E 4 5E I #%
10 = £ PWM #i5XF CCP3 LL Timer6 1E 4 i ] 4%
11 =& #
bit 3-2 C2TSEL<1:0>: CCP2 & #eik £
00 = 7 PWM #50F CCP2 UL Timer2 154 52 I #%
01 =7 PWM 50 CCP2 UL Timerd 154 52 I #%
10 = 7F PWM #XF CCP2 L. Timer6 £ 4 iE I 48
11 =1{f%
bit 1-0 C1TSEL<1:0>: CCP1 &I #eik$

00 =7 PWM #50F CCP1 UL Timer2 154 5E I #%
01 = 7F PWM #50F CCP1 UL Timerd 154 & I 5%
10 = 7F PWM #£X T CCP1 LL Timer6 £ 4 & I 8
11 =1{f%

© 2011-2013 Microchip Technology Inc.
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H178% 23-3: CCPTMRS1: PWM &} 28 F b % rae 1
u-0 u-0 u-0 u-0 u-0 u-0 R/W-0/0 R/W-0/0
_ ‘ _ _ \ _ \ — \ — C5TSEL<1:0>
bit 7 bit 0
B
R = nJ A7 W = 0] 5 fif U= RSEIL, 3240
u= A x = K& -n/n = POR 1 BOR W {I1H / BT HAh &AL 1
1=%1 0=i5%
bit 7-2 FRsEP: MO0
bit 1-0 C5TSEL<1:0>: CCP5 &I 25k %

00 = 7 PWM #i3,F CCP5 UL Timer2 1E 4 & N 2%
01 = 7£ PWM ¥ CCP5 L Timer4 14 & I 2%
10 = 7 PWM 5, F CCP5 LL Timer6 14 A 5 I %
11 ={r ¥
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H178% 23-4: CCPxAS: CCPX Bah<m#E I Fae
R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0
CCPXASE | CCPxAS2 | CCPxAS1 | CCPxASO | PSSXAC<1:0> PSSxBD<1:0>
bit 7 bit 0
B
R = Al 3fr W = 5 {7 U= R, 40
u= A% x = K40 -n/n = POR 1 BOR W {I1H / BT HoAh B AL 1
1=%1 0=7F%
bit 7 CCPxASE: CCPx H3zlizeHZ IR
1= RAERMEM; CCPx Hith b TR MIRZS
0 = CCPx i th IF7E TA4E
bit 6 CCPxAS2: CCPx H#l<Wrik 2 A
1 = fFfeAZIWIE 2, INT 51K vie
0 =%k A3 2
bit 5 CCPxAS1: CCPx HZ)XKKili 1 EHehr
1 = figE ) XWE 1, async_CxOUTMH @) 4 Hifik
0 =ZE1 AWk 1
bit 4 CCPxASO0: CCPx H 3Kl 0 ZEHEAr
1 = ffifig A3h W 0, async_C1OUT® 4 HifIs
0 =%51EBF)XWIE 0
bit 3-2 PSSXAC<1:0>: 5|l PxA F1 PxC <R &£
00 = BK5h 51 i PxA A1 PxC 24 0
01 = 5Kzl 51 4l PxA 1 PxC 2y 1
1x = 51 PxA Fil PxC A =2
bit 1-0 PSSxBD<1:0>: 3|l PxB Fil PxD ¢ MR A0
00 = IK5h 5| fi PxB A1 PxD 4 O
01 = K551 PxB 1 PxD 4 1
1x = 5| PxB #il PxD h =2
¥ 1. WEAFRE T CxSYNC, NS HIE 1 Timer1 #i5E

2: async_CxOUT =async_C20UT (X}+ CCP1 fil CCP2)
async_CxOUT = async_C30UT (X}F CCP3)
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N 1788 23-5: PWMxCON: M43 PWM #44 &5 17 2%

R/W-0/0 RW-00  RMW-0/0  RMW-00  RMW-0/0  RMW-00  RMW-00  R/MW-0/0
PXRSEN | PXDC<6:0>

bit 7 bit 0

Bl v«

R = Al iAfy W = 1] 5 { U= RIUE, 40

u= A x = KA -n/n = POR 1 BOR I} ({{E / Bir A1 HLA A2 A7 I ) £

1=H1 0=15%

bit 7 PXRSEN: PWM 55 ffigfi

1= AZIKHIN, EEHFE MG CCPXASE A HEhEE; PWM AHBIE)H
0 = HZIKHAM, U EMES CCPXASE LLE 5 PWM
bit 6-0 PxDC<6:0>: PWM ZEI] - fr
PxDCx = PWM {55 REFEAR A RCIRA 170U N o) AN SR BRINd ) 2 22, Ok Foscl4 (4 * Tosc) Iff 4k

F 1 EFELP. XT 8HS Dl S aCel il fe b Ory e g, R EXGE R s iz = AL N 0.

DS40001574C_CN 5 232 11 © 2011-2013 Microchip Technology Inc.



PIC16(L)F1938/9

HAFE 23-6: PSTRXCON: PWM ki sl &5 £ 58 (D
u-0 u-0 u-0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-1/1
- | = — | STRxSYNC| STRxD | STRxC STRxB STRxA
bit 7 bit 0
By
R = Al W = A5 {f U= RS, 40
u= A X = K5 -n/n = POR 1 BOR B {4 / T FA S A7 B {8
1="H1 0=i5%
bit 7-5 HELH: k0
bit 4 STRXSYNC: k¥ i [ 204
1 =75 F—A PWM J& T 5 4 17
0 = {EF5 4 R0 S FF 46 Ak 03 o o 4 1)
bit 3 STRxD: fkh#% [ {f fE{7 D
1 = PxD 7B 1 CCPxM<1:0> £3HIM% M1 PWM %
0 = PxD 5 bk Fi e i 1 51
bit 2 STRXC: Jikyh# gt C
1 = PxC 5|4t tH CCPxM<1:0> #ihIk Itk i) PWM 3B
0 = PxC 7| 45 & by it 115 | A
bit 1 STRxB: k¥ i fEfL B
1 = PxB 5|41 i CCPxM<1:0> £l 1tk (1 PWM 3%
0 = PxB 5| i g o Ay v 115 i
bit 0 STRxA: kit M HERL A
1 = PxA 514t CCPxM<1:0> I8 2 (1) PWM I
0 = PxA 515 & by o 1 5|
¥ 1: {4 CCPxCON ZF 1787 CCPxM<3:2> = 11 fll PxM<1:0> = 00 It}, PWM Ji a4 iz A4 nl o
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T
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240 FERPBEITHHA (MSSP) fHiR

24.1 FE SSP (MSSP) BHuigiik

T 4T 0 (Master Synchronous Serial Port,
MSSP) i F A HAh A M & BR S A WL AT 845 1
THe N o IXEEHME AT RESE B AT EEPROM. AL T A745%
WoRIKEN#E UL AID Hi 4285 . MSSP B T 41 5
TAERE:

o HATAMEIEE (SPD

. 12

SPI 2 [ 3 Rf LU R AN T fg

o R

o AR

o I BRI

o MRS (T D

o RTINS AR B IR

K 24-1 4514 T SPI 4 I REHL I HE R

& 24-1: MSSP #EE  (SPI =)

=

| SSPBUF # /7 |

X2+ sspsrutets |—
= 1a

T 0

SS ﬂgﬁ:ﬂﬂ@fﬂé 2 fif (CKP fil CKE)
X gFyE

PAg

BUbAT
friit e
SSPM<3:0>
4 TMR2 it )
B E—

SCK

PR T4 45i%s | Tosc
X Pt 416,64
o
N R
TRIS fif. (SSPADD)
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12C 5 S LU R R R i«
o ERR

o AR

o ARWBEAT OABERD
o HIRZ TR R

o 7 ALAT 10 A7 S hER

o EENANE kT

o BT

o WPBPIEK

o BRI

o AR MR DT R

o HblEHERY

o MR R R AR X
o T VE( SDA - HERT ]

K 24-2 45T 2R T 12C OB HER] . 1] 24-3
AT MRS 12C B2 LB AR I

& 24-2: MSSP AEE  (12°c™ F4ER)
% i
ELTEES [SSPM 3:0]
B 5
‘ SSPBUF ‘ -
R
Zﬁ ‘ ’ (SSPADD)
SDA BAr
Il , A
<—| SSPSR '—C'——<
MSb Lsb =
= 5 z
N S|~
. L = e
= JA B 5= A 8 %
o) BUREEEE ( iO—u e
' x (SSPCON2) =
= |
(g E S
@ l] |z =
i > Rk >
- - 1k
LSCLAIA g Suk%kidll = 1 1/ 44 S. P. SSPSTAT. WCOL fil SSPOV
- I i SEN fl PEN (SSPCON2)
s LT # 1 SSPIF il BCLIF
IRV
kDG K
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& 24-3:

MSSP AEE (12°C™ MAER)

R

n

SSPMSK 7 f£ 4%

HusikPee

JA BN REA
fE A

BN
— SHIP L

(SSPSTAT Zif£4%)
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24.2 SPI MR

HFATHNEE D (Serial Peripheral Interface, SPI) &4k
A TAETEA R TR I D B AT Ei A S 2. A fF
70/ NIREE R, RS, W R R s .
AL RR R BRI i 15 S PR AR

SPI M5 E 4 M5 5iE#:

o HATHER (SCKD

o BRATHEEH  (SDOD

 HATHEEREA (SDD

o NEF: (SS)

[ 24-1 45 H T TAELE SPI T I 1 MSSP BEERAE
SPI BT LU AFH — D EBER— DI EZ AN
B AR 2 A RN, TN 2B 3
ST NIRRT .

Kl 24-4 IR T B2 NBF 2 IR ) I

Faf— IR A kB — A NG RELNSRIERA =
M, PUERGE R I B A5 5 E RGN S e
F—F.

RILFHEWNAN AL TIELE (8 ALK/, —DET B
B, e ANENE . EES A b, BRIRA
—UBH AL, HEBHEEAMA (MSb) o [,
B EARA AL (LSh) BAF—F1E8s.

[E24-5 078 T LB A B2 R ZS 1 1 P A Kb B2 2 TH)
LR IE R

B s e FE BE I B i R AN A A A2 Ry, JETE
A PR S a0 5 e B o

E AR5 AT SDI 51 EHET) SDO it 5l
W ER WG R, BN SDI NS HFEEMOZAE & .
MBS 8345 1) SDI F A5 %+ ) SDO #iiti51
J ERBAER, Hl 3 A SDI A5 GRS .
T RESE, FHRHERRHMNEME S . RN
AP I 2 DAy A [ P B AR o

TSI S IR AL B A7 45 A e i 3 R R Bl 3% o
AR PE R — 2 % e iir, IR SR BB IR AL
BATIR AR R

TEREAS SPI I B T, R AN H R k. KR
BB U LN AL S a4 (FEH SDO B E) &
HH B v A A HN SO A IR HAR AT A e A A

Afrasf LSb, MAstF ML (77 /7 4% (7E1L SDO
FIMED Feili MSb H SR BGZALIFF I ARA7 N E
IR AL 25 A7 4% 1 LSb.

ot 8 A, AT T 25 A7 Ao
WA 0 2 B A, A A A e N B I R
B UN

B e ROCE R TR R » Wk TN
o XS ELLT =Rl s X -

o ESERIEA LR, M AE TR -

o ESMFROEA IESE, WA AR T H -

o LAMEAROE TSR, NEERGEAT I K -

JIE T VA AT T ECR RIS Bl . B0 B 2 AR
Hfy, EAHE AR EME S, I HIBOH IR RS
e

R R EER N ERF, W  AR I  SE e L B
ok, MAUAMZEFNPRAOEE S, HARA AR
SEAUEVE/I
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& 24-4; SPI ERHFME AN\ RFERE
SPI 3= #44: ;Sg > SCK
»~ SDI gpy sk
SDI |- SDO  #1
il 110 »- SS
A 10
A 170 +—» SCK
P10 e
<00 P! é%g
» SS
L SCK
= SDU opy s
<«———SDO  #3
- SS
24.2.1 SPI #1738

MSSP bl fit T 6 M7 frds T SPI TARRLA, &1l

* MSSP IRAZ A4 (SSPSTAT)

« MSSP #Eiil% f74% 1 (SSPCON1)

« MSSP #Eiil% 7 4% 3 (SSPCON3)

» MSSP # % 74 (SSPBUF)

« MSSP Huti- 77 /74 (SSPADD)

+ MSSP #4727 /£%s (SSPSR) CRAI H#:V5iH])
SSPCON1 1 SSPSTAT &7t SPI BT T1E R4l %
TR 27 /775, SSPCON1 Zif7 2% 235 1.
SSPSTAT Ik 6 47 & A7 . SSPSTAT 5= 2 v & Al
M,

1E SPI AT, SSPADD 1] 35 A e % K A g rp i
WA, 28 24.7 37 “PWHFBRRAR” Gl T X THdeE
RAEBRELZER.

SSPSR &2 kBN | # HAHRE MR A %5 4745 - SSPBUF
FRALT X SSPSR 2 A A Al ¥ . SSPBUF & H T
G ARG AR

e /Erf, SSPSR Al SSPBUF —if 41 ik T b
Weds. fE SSPSR B — 52 8 5, ST
f£3%%) SSPBUF H. SSPIF Hr szl & 1.

KIEWIE], SSPBUF AREtiTZEMh. % SSPBUF 15
PeEAE 2 T [F IS5 N SSPBUF 11 SSPSR.
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2422 SPI 2 TAE IR 3

LUtk SPI I, TG LRI, I T 1 i XA R

KfEsklf,  (SSPCON1<5:0> #il SSPSTAT<7:6>) ikt

KTCRIN o I Eea A7 oV FFE LA F I

o EREE (SCK RN Bhig )

o MBER (SCK1ER I Bhig A

o HERYE  (SCK HIEPIRA)

o BEONECIR SRR B CHOHR S o I T g e ) R
¥ty )

o INBRLW (FF SCK Y LTI 1 T Bl L cds)

o HFBRER T ERHED

o MEPEERER (U TR

T e AT 1, SSPCON1 27 {741 SSP {# R/

SSPEN Wil 1. BEMIEHE SPI Bz, N

¥ SSPEN 154, FEHiHIIH SSPCONX Zifr#s, 2R

J5 ¥ SSPEN & 1. ix#iF SDI. SDO. SCK i SS

S| B B A B AT 5 . Ak EIR S BIT F HR AT 5

e, NXTENINEGE AL (FF TRIS FHAAZRH) M
VIR =)

o XtF SDI, WZICKAHN [ TRIS 47 E 1
o XtF SDO, WAUKAHIN A TRIS fiiE %
o KT SCK (EMEL) , BIUEMMNI TRIS f7iE
z
o XHF SCK (MBERL) , AU NI TRIS A7 1
o X SS, WIUKARMNK TRIS A7 1
W F AN B ATAT B3 AT oty I ThRE, A T8 i 8 ) B s
Ji (TRIS) A 4748 S WA IR AEK B -

MSSP H—ANKi% | R 757 4% (SSPSR) fil—A4~
7 #: (SSPBUF) #lji. SSPSR KHEfN /
B a1, Bom A SN AE AT AR B0 e W se e,
SSPBUF {477 X5 X\ SSPSR f¥#E. —H. 8 1 $iE
B se e, T N\ SSPBUF 271588, ARG, 2
MG, BE (78 SSPSTAT ZifEsst) Fdhbrkr
B SSPIF & 1. XFhBI I N EZE b 70 CRH
SSPBUF) , MRUFFEEE RIS 2, w1 iR
WOR AN o AR R O E], 15 SSPBUF
FATER I BRAEHR A 20, I H 4K SSPCONT 2747241
gk le; WCOL & 1. H P #fkdiit % WCOL
{7, A BEAiBE 5 'S SSPBUF 2747 24 IR E ) 58 i
SR FH A BE A ORI ,  NAZAE BEARE T
— ¥R 75 N SSPBUF 2 i, #2H SSPBUF i1y
HIEHs . SSPSTAT 25 4745 I 2 a7 BF Rt
B B R A SSPBUF  (RI£52%) N, 24
SSPBUF 1 i # 152HU » BF A7 RN E 2. Wik SPI
PUAE R — AN RIS, WAL B S . W,
] Tl MSSP H ik sie i K3% 1 e se b ) o i RR
FUELAE T A Wi, A AR AT 2 v R AR T i AN = R 2R
GppoE,

ANEEHE 'S SSPSR, Nt Tt SSPBUF 75 fras
Kiil . Hehh, SSPSTAT A Fasfan& oIk A4t

K| 24-5; SP| X/ BB fERE
| SPI F: % SSPM<3:0> = 00xx | : SPI & SSPM<3:0> = 010x :
! = 1010 SDO | | sDI |
| | T I
| | | |
| AT A28 | | AT A0 |
| (SSPBUF) | | (SSPBUF) |
S R B T e
| | | |
| | | |
| B A 470 Sbi | SbO B A 4708 |
. (SSPSR) . | (SSPSR) |
| MSb LSb A MSb LSb |
! sck —FITHE teok :
| | | |
| | N | |
Mk —
| w0 - — T el g |
| AbHER 1 | CArig) | AhBER 2 I
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2423  SPI £t

At E#sfdh) SCK ki, T LL'E Al AAEAL = b
Z )8 sh B AL . B8 1F AU B0 P R S AN B 1
(K] 24-5 b BESs 2) AR ) FE 5 .
XA, £ —H 5 N SSPBUF Z E st I ek
B R IAT SRR SPI YRy RRcRE, ] DLAE
1- SDO #irH CHHKEAHA) . SSPSR A 74514
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| ; | SCL #£ BRG &
ZJEhi&
SEN | "
24 SDA =1, SCL =1 Iff,
¥ SEN & 1, fife R shF51
BCLIF . . 0
|
. I
| |
S l |
|
SSPIF o ) —
SDA=0, SCL=1, L \
¥ SSPIF & 1 — AT Bk B
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24.6.13.2 EHEJH B SAIAR 1) R 2 5
EEE ES&MRE, BN OO R A R phoe:
a) 24 SCL MEHSPAS A s i SF i, RFEE] SDA 5|
I A 11 FEL Y
b) 7F SDA #HALZ BT SCL 28 HAGHF, XFRY
— A TR SR R 1.
FH PR SDA 3 H i &5 | a2 m H -, BRG
$E N\ SSPADD [ ik i 812 . 485 SCL 51
Wb, 35 HARFER SCL 51k i v ~F N, KAfE SDA
51

W SDA NAKHT, MRS (AH—1e
PIFAE SR R 68 0, B 24-36) . WIREHES] SDA
HEHSE, U BRG FHERE NS AT B WiRAE
BRG IS 2 7, SDA M AR RS, HEAARS K
RGP R, WS A T84 1E L R b
SDA.
WIRA BRG B Z B, SCL M A K, 1
SDA MiARPIG, MRAERBLHR. EMELT, £Rn
A FEB/UAEER R AR R IE R 1, 155
WL 24-37,

W BAE BRG #BI 45N, SCL A1 SDA 15k mi v, 78
2 SDA 5| IS A, BRG B NHHE 3T
GUFE. BB R, AN SCL 51 EIFeR A W,

SCL 5| 3k sh I, BEE R &A5E K.

&l 24-36: BEEEFLGHRPEBENR BELD
SDA i
SCL
SCL 48 Ay = Hi - I KA SDA.
i SDA = 0, ¥ BCLIF & 1 3-8t SDA 1 SCL.
RSEN |
BCLIF
EEiE
S 0
SSPIF 0
&l 24-37: BEEEFLGHRPEBLENR (EE 2)
i i TBRG |
SDA 7 e e

SCL /
SCL 7E SDA Z il 2 AT,

BCLIF ¥ BCLIF & 1. &) SDA Al SCL.

FH A7 Bk H T
RSEN |
s 0
SSPIF
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24.6.13.3 1A B ph R

R IR PE AR I BRI DU & 2R B g 5

a) 7ESDASIH P I RTES ARBET 2 )G, £
BRG I J5 % A£ 5] SDA 5| NG FE~F,

b) 7E SCL 5IM#s =5, 7E SDA A5 i H 1 2 R
SKAER] SCL 5 G HLF

K] 24-38:

EIEEAHIR R B &R (ER 1

1B 1RSI\ SDA #EP MK - FFaf . 242Kk 3] SDA 4
RS, RV SCL 51 EZS . 45| I _FRAE 2 & 1
P> I, U R R AR 4825 N SSPADD N & 3F
YT 0. 7F BRG MBINE, XF: SDA. WIHERF:
B SDA MAGHLF, W& kAR, K2R NS —
A F B IEAE SRR SN B 0 (] 24-38) . anffi#E SDA
SOV A R T L 2 AR RE S SCL 5 IR FE -, W&
AEREIR., XEH S A ERFEE R sh 5 0
K57 —FE ol (] 24-39) .

TBRG ’

SDA

TBRG

‘ TBRG ’ 7t TBRG Jii KA H]
SDA kLT,
LT ## BOLIF 1

SDA YAk
SCL

PEN

B

BCLIF

SSPIF

L
o

K 24-39:

EIE& AR B & R (F# 2)

| TBRG |

SDA

TBRG

‘ TBRG

 soa wsfc
SCL

SCL 1t SDA A2y W1 Z Hi A A AIKHLF,

\/H%BCLIFE”M

]

PEN

BCLIF

SSPIF

[
o
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% 24-3: 5 PCc™ EMERFERICA

LR Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ig‘ﬁgg
INTCON GIE PEIE TMROIE INTE IOCIE TMROIF INTF IOCIF 90
PIE1 TMR1GIE ADIE RCIE TXIE SSPIE CCP1IE TMR2IE | TMR1IE 91
PIE2 OSFIE C2IE C1IE EEIE BCLIE — = ccr2i™ 92
PIR1 TMR1GIF ADIF RCIF TXIF SSPIF CCP1IF TMR2IF | TMR1IF 94
PIR2 OSFIF C2IF C1IF EEIF BCLIF = = ccr2ir() 95
SSPADD ADD<7:0> 286
SSPBUF | MSSP f: 2By | Rik a4 239"
SSPCON1 wCoL SSPOV SSPEN CKP SSPM<3:0> 283
SSPCON2 GCEN | ACKSTAT | ACKDT ACKEN RCEN PEN RSEN SEN 284
SSPCON3 | ACKTIM PCIE SCIE BOEN SDAHT SBCDE AHEN DHEN 285
SSPMSK MSK<7:0> 286
SSPSTAT SMP CKE D/A P S R/W UA BF 282
TRISC TRISC7 | TRISC6 TRISC5 TRISC4 TRISC3 TRISC2 TRISC1 | TRISCO 134
v — = RSEPIE, 0. 1PC™ KRR MSSP I A T BTt

AL T AR AHE B

#  1: {{FR PIC16F1934.
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24.7  PHRFERRER

MSSP Kbt BA s R A48, FIT7E 12C il SPI 4
KRB, WRER AL (BRG) B EIRAAAE
SSPADD 7 fids (%5472% 24-6) F1. 5 SSPBUF I},
PR R AR B BT AR5

SEIMLE BRI, N BE B shiE b B, RS | A
BRI IR .

Kl 24-40 NS “TE” 55 SSPADD {5
AZF| BRG HH g . R ELEARLLI i 5 AN R

G RN R E P IR. FR7s A RS TN AT 0 2
HHkT MSSP IEAEAE AT LA

* 24-4 BUR T AR

SSPADD 1] BRG f#.-

A3 24-1:

2 JASYIT (I s A< LU SR

FcLock =

Fosc
(SSPXADD + 1)(4)

&l 24-40: B R R ERER
SSPM<3:0> j‘} SSPADD<7:0>
SSPM<3:0> = ik T
——>
scL—p il
SSPCLK ~—| BRG il % |~ Fosc/2
E: MHE 1PC BRI % R A S
SSPADD [J{# 0x00. 0x01 1 0x02 ik, iX
S PR .
£ 24-4; ARIF) BRG 18 F ) MSSP g 2
FcrLock
Fosc Fcy
BRG fH (2 % BRG & D
32 MHz 8 MHz 13h 400 kHz("
32 MHz 8 MHz 19h 308 kHz
32 MHz 8 MHz 4Fh 100 kHz
16 MHz 4 MHz 09h 400 kHzW
16 MHz 4 MHz 0Ch 308 kHz
16 MHz 4 MHz 27h 100 kHz
4 MHz 1 MHz 09h 100 kHz
¥ 1 1PCEIIFEERA AT 400 kHz 12C BliE  GZMTEIEH T 3% KT 100 kHz 1560 , 7ET 2545

ey R R NP 37 W P A
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24.8  FHIAB/EN: MSSP #=Hl

HrE8R 24-1: SSPSTAT: SSPR&ZHFR
RIW-0/0 RIW-0/0 R-0/0 R-0/0 R-0/0 R-0/0 R-0/0 R-0/0
svp | cke | oA | P | s RW UA BF

bit 7 bit 0
EVE:

R = AJ AL W = ] 54 U= RKSEEA, Bk 0

u= A X = R4 -n/n = POR F1 BOR I {{H / AT HAth & A7 i 148

1= %1 0=i5%

bit 7 SMP: SPI 4 N RAEAL

SPI 4K

1= FEHCH A 1 45 SR SR A\ Hd s
O = FEHHAA L IN 18] ) ) SRA: B N e

SPI M5
2 SPI1 T ML, 220 SMP i %
{E 12C LA stE WA .
1 = bRUE R (100 kHz 11 MHz) R 112k
0 = ikt (400 kHz) Flfiei i
bit 6 CKE: SPI W8k Rets ([ SPIEIZD
££ SPI F e MR R :
1 = 76 A R A AR S 23 PR I el A I 13047 3%
0 = fE NS R I %M}t%?ft?ﬂ%ﬂaﬁiﬂzﬂd@%(#m%ﬂd‘i&ﬁ?iiz
E12C™ fiis
1 ﬁﬁ%ﬁaﬁ)\ﬁ&u, PUS {4 75 & SMBuUs #iit
= %% |- SMBus &I
bit 5 D/K e/ HhhERr (A 12C B
1 = FoR LR BIE R IE I -1 e B
0 = RIR IR % 1 7 A Btk
bit 4 P: {5 1Ef
(X 12C Kisk. %% 1E MSSP Bitilll SSPEN i I % AE % . )
1 = Ron BRAKINE TR 1AL UL AE R AN A 0)
0 = IR LR BA R B 45 147
bit 3 S: AL
(A 1PC Bk, 2425 1 MSSP #itlll SSPEN & &N %A E % . )
1= Fpn LA R TR s A ER AN 00
0 = Ron_ & A Rl 2 8 v
bit 2 RIW: B/ BI5 AL (I 12C Bz
m\/ﬁaﬂ«fﬂ?fmmm UCHC 51 RAW B3 B e SERAZERBHE VT AC 538 B R — AN H 20 45 1Al ACK 2 [A]

%A SEN. RSEN. PEN. RCEN & ACKEN ff)aiz 525 5457~ MSSP 2 AR

bit 1 UA: BEEHEL. (2 10 {7 12C Bizt)
1 = R A E B SSPADD 247 8% HH i b di:
0 = RRATF T Fribhik
bit 0 BF: ZEnP sk Apr
Bl (SPLAR12C #E0) .
1 =Fser, SSPBUF i
= EWCk e, SSPBUF %=
Rk (Y I2C i o
1= H RILIEAEHET (A% ACK FIf=1147) ,  SSPBUF i
0 = ¥ Ak se il (AFE ACK A E47) , SSPBUF %
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HA78R 24-2:

SSPCON1: SSP #4471

R/C/HS-0/0

R/C/HS-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0

WCOL

sspov. |  ssPEN | CKP | SSPM<3:0>

bit 7

bit 0

B

R = AL
u=AAE
1=%1

W = 15 fir U = RSB, 0 0
= R4 -n/n = POR F1 BOR IR (¥{# / 7 FoAh S A7 I i
=EE HS = hfdifh & 1 C=MH/iE%

o X
=

bit 7

bit 6

bit 5

bit 4

bit 3-0

ghedER

WCOL: 5h S fr
x

B
1= FleJhifﬁmuﬁ 1PC 4AF TR 235 N SSPBUF 75 744
0=LEMR

B
1= LAERIKHT AP, B A SSPBUF #H1rss (U AURAK IR E)
0 = Knhse

SSPOV: i s W

16 SPI Bt .

1 = SSPBUF aF fras AR il — i i, SAZE— B 715 . sty , SSPSR i & % ko i I E MR R R . 7EM
R, RUE LU AR, H hasZitise SSPBUF, DL G thFR AT E 1. E BT, EHAASE 1, BRI
(RURIL) SFrda#f 2t 5 N SSPBUF #1284 )A 5 (MBS Z) .

0= Jiith

16 1PC B F

1 = SSPBUF {7 s i F il — 71 i, Ml — 545, SSPOV FERIEMI N AT (MR MEE) «

0= Joifd

SSPEN: [R5 Hi AT AE e
MMI@@T, A RERT, XL DA I AT T N i |

1= ﬁnﬁmﬁuaﬂgsw SDO. SDI 1 SS At Jy th 473 1151 @)
—;ﬁt%mﬁﬁ I ix e 5| JIEC & 17O sty 115 ] i

M%jll
1 TEREHHT 3 L1 45 SDA Al SCL ALk #4735 L 311 ©)
= AR 1E AT R X 2 | EIC A 17O i 15 |

CKP: I Bl M e HEAr
Ij: SPI 3 F:
= NP4l v T I AL T RR A
0 ET‘ELIJ/JTEE% VIR AL T RRES
't 12C :
SCK Hﬁﬁl}“’ﬁﬁ
1 = ffigEmh
0= 21 REFI RO (PR o O T R AR i a) . )

£ 1°C ERESUR:
FELEREAT AAEH

SSPM<3:0>: [f] 25 Hi A7 iy AR U B4

0000 = SPI L4, M4l = Fosc/4

0001 = SPI :#x, W4 =Fosc/16

0010 = SPI E:#x, iffh = Fosc/e4

0011 = SPI LA, m4h=TMR2 % /2

0100 = SPI M, If%8h = SCK 511, lifit SS I H
0101 = SPI B, IH4h = SCK 51, £k1l SS 5I#FEH], SS w110 511
0110 = 12C MBI, 7 firdtuhk

0111 = 12C M#ER, 10 firtuhit

1000 = 12C L4, 1% = Fosc / (4 * (SSPADD+1))™)

1001 = {4/

1010 = SPI 1:4i38, W4l = Fosc/(4 * (SSPADD+1))®)

1011 = 12C B HIER OS2 R

1100 = {45

1101 = {4

1110 = 1PC MK, 7 fittudil, I foir 8 # e A e
1111 = 12C WK, 10 fzdhl, I AV SRR LA ik

EERECT, W HAASE 1, PRI CRURRE) B # 2 5 N SSPBUF %17 4s 53l
AE R, 3K LG | DA 25T I A I A i N B

Bt
12C KX A3 H SSPADD i 0. 1 8 2 (#1500
A3 #F SSPADD {i4 0, il SSPM = 0000.

EIN, SDA FIl SCL 7125 R E AN 511
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A8 24-3: SSPCON2: SSP ¥l %7745 2
R/W-0/0 R-0/0 RW-0/0  R/S/HS-0/0 R/S/HS-0/0 RI/S/HS-0/0  R/S/HS-0/0 R/W/HS-0/0
GCEN | ACKSTAT | ACKDT | ACKEN | RCEN PEN RSEN SEN

bit 7 bit 0

Bl v«

R = Ay W =[5 47 U = RHUE, 40

u=A% x = A -n/n = POR FI BOR I ({{EL / FiA7 SLAth S A7 A1

1= 1 0=1% HC = % S=H/"HE 1

bit 7 GCEN: [ HEIFIIAERERL ({7 1°C MBI )

1 = iF{E SSPSR FH A EI) #ENFNY Hbkl:  (0x00 B 00h) I ik
0 =28 1) FE Py Hoik
bit 6 ACKSTAT: MZRAER (UL 1PC B F)
1= RIRBINZE
0= 2 B
bit 5 ACKDT: MZAHIRN (AE 12C BI T
2 H AR 4 TR TG R B N2 R A I R 3% A
1=Joh
0=MN%
bit 4 ACKEN: R Eoifess (MFE 12C BT
1 =7F SDA 1 SCL 5| R NZ 753 k% ACKDT i . mfdifk A shiE %,
0 = NZE TN
bit 3 RCEN: #fiifefr (IULE 12C FAER F)
1 = 1l RE 12C ot
0 = =N
bit 2 PEN: {21 4&pEflifets  (ILAF 12C R T)
SCKMSSP B jitfas il :
1 = 7f SDA F1 SCL 5| L ke 1k 4. itdif: 5 3E 2.
0 = FF I A
bit 1 RSEN: 5 HBI&MEREN (UAE 12C BRI )
1 =1£ SDA F1 SCL 5|l L AR ES A &M, il 8 ahiESE.
0=HE \3I&MHTH
bit 0 SEN: JHBE&AMEREAL /I P E KA FE A7
jj:?j%ii ~ .
1 =1t SDA F1 SCL 5|l kA& JFsh4&F. il | shiE 2.
0= 3zt H
jJ_‘}‘AEE%IE
1 = FENRIEFM BT #AERE I P (e T 48 K Thfg
0 = 25 | k4Rt K

W 1: T ACKEN. RCEN. PEN. RSEN 1 SEN f7: W15 12C Bt A ub T2 pRAS S, 326 ] e A2 B 1
R FHATEAE) FHHWTEEASS SSPBUF (24115 N\ SSPBUF)
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WAT 5 24-4: SSPCON3: SSP ¥afil#% 1738 3
R-0/0 RW-00  RMW-00  RW-000  R/MW-0/0 R/W-0/0 RW-00  R/W-0/0
ACKTIM | PCEE SCIE | BOEN | SDAHT SBCDE AHEN DHEN
bit 7 bit 0
Bl v«
R = Ay W =[5 47 U = RHUE, 40
u =R x = K5 -n/n = POR 1 BOR I H1E / 47 HoAb S A7 IS (1
1="H 1 0=%%
bit 7 ACKTIM: Rz R AL (L 1PC i) @

1= %% 1PC gk BT N5, 7E SCL AP ES 8 A~ NIV & 1
0 = LNZJTF, {E SCL B4t 9 A L FisiE S
bit 6 PCIE: 2 14 AF ki i fr (AL 12C 1)
1 = SCVFAERE I 45 11 Aol o B
0 = 2 | 7ER I 42 11 25 A ) o bp @)
bit 5 SCIE: FBh4AF T v (AL 12C i)
1 = FVFAER I B 5 3h Bk 5 A R Bh 4 AF I b b
0 = & 170 R I3 B 2 ik o i (@)
bit 4 BOEN: ZZi 2% S Refv
7F SPI Mt R, (@
1 = BRI — BB 7%, {4 %% SSPBUF, 5 BF fi %
0 = U7 SSPSTAT %A A7 28 I BF A7 VB 1 M4 1F T B8 271, W SSPCON1 23 4743 111 SSPOV
A& 1 HEM AT
75 12C TR0 SPI T4 .
ZNE A
£ 12C MR T -
1= Y BF A7 =0, eI EhE / SR =, 03 SSPBUF -4 it ACK {5 &, i SSPOV {7
FPRAS
0 = {4 SSPOV /v i#& %] 5 1 SSPBUF
bit 3 SDAHT: SDA fREFI IR EREAL (L 12C KD
1 =7F SCL M F IR 2 J57F SDA % /b {4 300 ns i 7]
0 =7£ SCL M F ¥ J5 7 SDA 4/ 5-4F 100 ns (1IN A
bit 2 SBCDE: MM MZ ol favifr (AL 12C WA
WIRAE SCL A ETHA, ARyt v AR A T RAE 31 SDA MR, U] PIR2 277744/ BCLIF {7
B 1 Ha et NSk A
1= el MR L b e b
0 = 25 1E R kb e rh i
bit 1 AHEN: Hih-RERERER, (AL 12C AR
1 ={EE VLA M bk 775 (1 SCLIK 25 8 N N IR 2 5, SSPCON1 %77 4% 111 CKP fi735 % H SCLAR-# %
\Ii‘o
0 = Z& |F ik {4
bit 0 DHEN: BB feRr (X 1PC MR
1 = 7ECB 3 (R SCLIK A 8 AN FIRUS 2 )5, M1 22 SSPCON1 27 £7 4% (1) CKP £ H SCL R - I%
BT
0 = 5 IE 3R Ay
H 1. HTHesEE 0 SPIAE; AV P 2B — MR R 73 2 MO BTE 75, A 1 AL
BF =11, SSPOV {iy8RE 1, (H & {4k ek &8 77 =5 A\ SSPBUF.
2: AEMBEER, TR AR AN 1 AR I RA A B A A BRR A, BT LLZALANEAE
3:  ACKTIM RSN AE AHEN 1788 DHEN 178 1 I3,
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H178% 24-5: SSPMSK: SSP #hg 271758
R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1 R/W-1/1
MSK<7:0>
bit 7 bit 0
v
R = A {7 W = A5 U= R, 8280
u= A% x = A4 -n/n = POR Fil BOR R ({1 / i 45 HoAtb S0 i
1=%1 0=yH%
bit 7-1 MSK<7:1>: fEid{r
1= BB bR, bit n 5 SSPADD<n> A LL#: U 12C HihEPT T
0 = Bl HhbEAr bit n A FHFR 0 12C Mtk ITRD
bit 0 MSK<0>: 7E 12C WAL, 10 frHbhk4cfF R RS AL
12C ML, 10 frdle (SSPM<3:0> = 0111 5% 1111) :
1 = BB b bk bit 0 55 SSPADD<0> 4 LbA LK 12C HbhikPTRE
0 = B HLAELT bit O ASH F-Hrl 12C HuhkPUpe
15 12C MR, 7 fitbhESE R, 2R %AT
HA7RR 24-6: SSPADD: MSSP Hullb IR 5178 (1°2C #)
R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0
ADD<7:0>
bit 7 bit 0
v
R = A&7 W = R[5 U = ARS8z, s 0
u = A X = A4 -n/n = POR il BOR I fI1H / i HoAth Z A7 O AE
1=%1 0 =%
EE:
bit 7-0 ADD<7:0>: A5 BT RLEAT

SCL 3 It i Bk A 1 = (ADD<7:0> + 1) *4)/Fosc

10 fr MK —— b .

bit 7-3

bit 2-1
bit 0

FAFR: EHHE T R HIX 5 e AP RS RX EA h TEe . FEE R LA 1 12C B3R
E HAWINEET 11110, {H)2, X7 i EREAT e HANSZ 1% %547 4% T AL A 52

ADD<2:1>: 10 fiibhlim 2 A7

KA WA TREH . ZALHPIRES N T HAT .

10 Ay MRS —— {3l 5% .

bit 7-0
y&vi
bit 7-1
bit 0

ADD<7:0>: 10 A7 Huhl 191 8 A7

ADD<7:1>: 7 fiitihit
RAER: AEMECT R . A T RAL
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25.0 EEAVEMFD | RPR KSR
(EUSART)

SR A E [ 1 b ok g8 (EUSART) #RHLR H14T
/O MfE4ME. B85 HRTEHS# R HAT R M
S NE SR AT SR AR R T R W T I R R A s . AL
FAESAIEIE X . EUSART Bk 4T (53 O
(Serial Communications Interface, SCI), A[fE X
AN TR REBE W LA RS, AT AT Ak
5 CRT AuifIAN NTHHHLESNMB RGN G AT [A)
BT T5 AD B D/A SERHLES . 4T EEPROM 8Y
HoAth o 5 MU AN 2SI AR o X EL 38 38 75 AN H 2% H BA
AR R R g, O RR T [RD AR AR R AR AR
[NEEUER=

EUSART Bt & LA T 1) 6t

o XN T Pk

o MFFFRIAN GG X

o FUERFRTH SRR X

o PR EERT TN 8 f75L 9 17

o 9 AR )RR A I

o NG AR A

o BT AT IR D AS U

o XU RD F A

o XU RD A

o [RPARE T B AT g i AR vk

o ARARAE T 19 LA

EUSART BEHUL I T LT DhRe, A H pl ok Rt T B Y
#% (Local Interconnect Network, LIN) 52k &5 H#E
AR

o PRI B BRI AR i

o BRI [V R - A5 N g P

o A3 PLIIBE A %

] 25-1 FIE 25-2 45 T EUSART IR S0 HEE .

&l 25-1: EUSART RIXIER
TXIE
1 o
|
TXICK 31
Sl Zg
FigzE il

CHEEREE pese [ spen |
v BRI AR
| BRG16 I. II
: +1 gt | x4 | x16 x84/,
\ ’:. . X TX9D
. SYNC [1|x|o|o| o0 -
:‘SPBRGH SPBRGL‘ BRGH
' BRG16 | X
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&l 25-2: EUSART ZUWHER

SPEN CREN ‘ OERR ‘ RCIDL

RX/DT 3| 4 ' Msb RSR %1748 Lsb
Bl ERu il : 2 L coe ol
K'_. g B | fEh{ ©)] 7 1| 0| ]
e Fosc [ 14 1 | Rxe ]
' BRG16
: it | x4 | x16 |x64
: SYNC |[1|x|o|o| O
:‘SPBRGH‘ SPBRGL‘ BRGH |Xx|1|1|0]| 0 . FERR J RX9D| RCREG % ffi JHFO
! BRG16 |X|1|0 :

8
y IR

RCIF "
%Dﬂ.

EUSART #EE R /E B AT = AN 2 A7 st «

o RIZRSFIEHI 78 (TXSTA)

o BCRS RIS A48 (RCSTA)

o WHRRPETE A% (BAUDCON)

AT AL 25-1. ZATH% 25-2 I (7a% 25-3 I AlaH TiX
L2 AE BRI RGN Ui

KA e 2% B R 1L B84 I, AR ) RX B TX 5| m]
DU A S AR 5
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25.1 EUSART S5

EUSART K aEdE 4% (non-return-to-zero, NRZ)
R R IETHENEAE . NRZ SZEL R A 5P VoH #rid
RZE (mark state) 0% 1 $lify, M VoL FHOIRES
(space state) 0% 0 i, NRZ f5IZIESIRIEM
[ RO BAR AL, B ORERZAL I P AL, TAS
TERILSERANL G IR 1] 3 R . NRZ & 3% 5t 1 ZEAR
IR N . BN TR RIZEAE 1 ARG BEF T 8
B9 MNEHEAL, FFRZ R 1 A EAME IR 2k,
AALUR A T B HOIRES, 5 I AR A T AR IR . B
W EEER N 8 . FEASRIEN RS R R /(B
B ), A A BB 8 47 116 AL R R A S N R SR
el e AERRUEBRR AR o 155 K 25-5 H I R
H il

EUSART Bt A% LSb. EUSART K% s filf%
WS AE T RE A E ST IR, BRI AR [R] i i A =0 A
PR . WA SZ R A RS, (E AT LA SE I F1E
K9 NI

2511 EUSART 0 Kk

K 25-1 45 7 EUSART K IEMHER . A% BRI O
AT RILER AL B AESE (Transmit Shift Register, TSR) ,
G AN A BV ) . TSR WRIEGMIX (R
TXREG i f745) RIVEIE .

25.1.1.1  flifgkikes

EUSART ki #s il Ao 'E DL 3N R HINLAERE N 5720
BB

« TXEN=1

« SYNC=0

« SPEN=1

B AT Hofh EUSART #2440 T HBRURES -

Ft TXSTA Zi /7881 TXEN {7 % 1 Al ffifit EUSART A
LA M. R TXSTA T A7 251 SYNC {7 i K EUSART
BBk e . ¥ RCSTA 277248 1% SPEN {7 1 1]
{fife EUSART Jf: F 55 TX/CK /O 5| 0 & Ky v e o Bl
J EUSART S54U4M R ILEE TXICK 518, 200 i i
FHAN ) ANSEL 725 1 EBLRL 1/0 Thig.

W 1. TXEN {BHERIE 11, TX|F7;ii£%%EP%ﬁ+/%I
mEE 1.

25.1.1.2  RixHdhE

i) TXREG T8 G N DNERER B K%, E
KRR, Sr— N5 TSR ik,
TXREG ™4 s BI 94515 8] TSR ZA7ds. wilf
TSR &R — NP A AR 5, WIH 4 5t {f
A1 TXREG 1, HBIFT—NTRFHE R ks ke,
RIG, TEEIENREEZE 1 A Toy, LU TXREG
FRARAE R T4 L% F) TSR, TXREG H S %1%
B TSR Ji, SERIJTRRARIAET « Bmr FfEs (b7 P51 &

25.1.1.3  REFEFERIE

FIAEEYE A AT i BAUDCON %7728 SCKP fif
Ptle EALERVCIRE N 0, "Bk Rm WA R IE 2 IR
BT i SCKP (T h 1 B LR, 7R
FEAT 28 AT . SCKP AIANAE e o bl R i
Bttt . 7ERBHEAT, SCKP ALEAARFMIThEE.
WS WA 25.5.1.2 7 “HAiRME” .

25.1.1.4  REPHibE

N2 EUSART Ki%28 il fit H TXREG H#A1 &hr K 1%
94, PIR1 217881 TXIF kRS it & 1.
Wateit, RAYE TSR LT B4 H TXREG Hibf
— ANHERAES A R B R, TXIF ALA B % . B
TXREG JGHAVENE R TXIF fr&fi. TXIF EHITES
BREIE IS 2 MRA A G M. S TXREG J5 7.8
AU TXIF AORRITER G . TXIF A2 B2, ANfg
FHHEE 1 B,

¥ PIET 2547251 TXIE W T fe i & 1 ] o i TXIF o
Wro {Hi&, HZ TXREG A7, A& TXIE VALK
AT, TXIF bR AL AR HE 1,
BLAERIE B A R W, N R AR Bs E R
K TXIEAE 1. ¥ RER RGNS N TXREG J5
1HE TXIE B VAT
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25.1.1.5 TSRWKZE 25117 RO KERE:
TXSTA %7725 TRMT 23878 TSR T AEas PR A . % 1. 451t SPBRGHAISPBRGL 27 {45} LA K BRGH

frse i, TSR Zif7#s MW, TRMT AiE 1, 6

—NTAE I TXREG {534 2] TSR HA7 4%, %05 %
TRMT fifRFrEZINE, HIEMELE TSR F1ids 2.
Hibe EMNASEATHWIZEA L, K L0ifh
%A AT 2 TSR HIRAS . 3

VE: 'ﬁR%ﬁ%#*M%ﬁﬁﬁﬁ%$$,ﬁl

U FANREVT 1) B
4.

25.1.1.6 K% 9 ML TFHF 5.
EUSART 3 HF 9 i PR KI%. 2 TXSTA ZA725 10
TX9 f7% 11, EUSART ¥1EREFDMFHNBL 9 6.

fii. TXSTA ZAFaH) TXOD {7258 9 M fr, i
AL KIE O Py, SIERA 8 fI 5 A

TXREG 2 i %5 A\ TX9D ¥tiiafi. 5 A TXREG Ji, it 7.
9 MNEARALR B 7 I ZIE B TSR BAL A48 o

1 BRG16 £, LISKAFTHR IR (L5 25.4
A “EUSART BHFEERAER (BRG) 7).,
EREZ SYNC £ 314 SPEN {1 & 1, flifie b
T

WIR T ERIL O AL 5, K TXO Ffilfi & 1. 4
W 2s BT bbb A U, 5 9 MBI E 1 R
N 8 ANBEAT k.
T RN R IE B, ¥ SCKP i 1.

# TXEN #3075 1 RAFRERI% . 1IXH FETXIF
IR G E 1.

WIRTE R, # PIE1 178811 TXIE i i
78 1, Wi INTCON 75774511 GIE F1 PEIE fif
WE 1, W14k,
WIRERE T RIZ OB, MoK 55 9732 A TX9D
B

. ) A , N 8. K8 HIRIE N TXREG %4728 . XK Rl Ki%k.
2B, TR — R PR O AriubRat . e i
?ﬂﬁhﬁ%fﬁﬂﬁﬁ%fn B, WS NEE 25.1.2.7 75 “Hulikh
@J »

&l 25-3: AP RIE
5 A TXREG (C
BRG fitl A 2 )
Bhurr i — e I L) 3_1 | ] | 1 [
TX/CK L ' '
G ! sy (e A bito X bit1 ><j S S bit7I8 g g ;
N ' #AAT . '
TXIF 4 . -
. (/'xlééfi{‘?l: - <1Tcy (C
Cl) ﬁzbl /1N J u I—l ) )
TRMT £ LN S
CRIEBAT RILFENL 5 A7 #
AP TR - ((
) )
& 25-4: SEpRIE (BXE)
5 A\ TXREG i M S S
N 5 0 AN
BRG i il >h|1' | T| a‘iz' | +| | | | |
CRERLRTD — : (I
TX/CK L '
2| ik NVEHE L hito bit 1 S X bit7/8 (= 4 LSy bit 0
CRILZE X L] ((
S i) - = 1TcY ))
TRMT fi7. HANF— W
" 2(7“%1?1\)/ RIEFE AL AFAE T LR F A
AR bR —l S S
VE: SO B SR T RS Rk
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£ 25-1: ERPREMXNEFFRILE
LK Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 §E§%

BAUDCON | ABDOVF | RCIDL — SCKP | BRG16 — WUE | ABDEN 298
INTCON GIE PEIE | TMROIE | INTE | IOCIE | TMROIF | INTF IOCIF 90
PIE1 TMR1GIE| ADIE RCIE TXIE | SSPIE | CCP1IE | TMR2IE | TMR1IE 91
PIR1 TMR1GIF | ADIF RCIF TXIF | SSPIF | CCP1IF | TMR2IF | TMR1IF 94
RCSTA SPEN RX9 SREN | CREN | ADDEN | FERR | OERR | RX9D 297
SPBRGL BRG<7:0> 299*
SPBRGH BRG<15:8> 299*
TRISC TRISC7 | TRISC6 \ TRISC5 | TRISC4 \ TRISC3 | TRISC2 \ TRISC1 | TRISCO 134
TXREG EUSART % % $0if 25 17 4 289"
TXSTA CSRC | TX9 ‘ TXEN | SYNC ‘SENDB| BRGH ‘ TRMT | TX9D 296
B — = RSEPRIT, Bh 0. S RIEAEHPIRHRIG.

© ORI AE AR R
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25.1.2  EUSART S0l se

SRR T RS-232 &4, K 25-2 45 T 4%
W ge HER . BdE Bt RX/DT 514 W ot oK 5 Bl vk &2
Wi . BOlE e S R Sz pr 2 DL 16 5 R TR &
WAL A, AT WAL %57 4% (Receive Shift
Register, RSR) T/E7ELLAFRT . FFHIFTA 8 41
o 9 AL N JG M7 R AL 16 BN A I A HE A
(First-In-First-Out, FIFO) 774X+ . FIFO ZZihIx
SRS 2 DRI 3 AN RIS,
i ityy EUSART #ik#s. FIFO M
RSR #7285 AN REH AU ). Al RCREG %
A725 V5 In) BT 42 0 B0 B

25.1.2.1  flifgdelds

EUSART 221 4% rl i i 5 LA 3 ANl (R b 25
e

« CREN=1

« SYNC=0

« SPEN=1

e i Hofls EUSART A7 3440 T I ERVOIRAS

¥ RCSTA Zif244(/) CREN 47 % 1 Skffifit EUSART [
P2 LR . W5 E TXSTA FAE4:1 SYNC 7 n] ¥
EUSART BLE K5 0#4E. K RCSTA 27174311 SPEN
{78 1 AT e EUSART. 4mfEas Ak AH N I TRIS 4
E 1 L RX/DT /O 51 AR E 4N

1 WERRX/DT DIREAEBAUS AL, B4 20
A ANSEL £7 LU A28 1 3 T
i,

25.1.2.2  REWCHARE

PECES B VR A B AE B 1 LR TR BT R Bl AT B
oo 551 RWARRIAAL, IR NE . IR B 5
AN I (R AL R L RIS A N
WIHRAZAI A R %, WBHRE R ST F s P R R, A
SPEAAERR, RS A PR IAOT H F BEUT . W FERURT
TR L, TV 5 T 1 AN R B ) &
A . ARG, TR RS e A SR A I
B (08 1) B A RSR, T IS8 5 34 $iE
PEPERFEIEFEN RSR ik, MR &G — AL ) 5f:
KA. A A Ay, WR R 1. W BEIR S
P PR 5 I BT A0 RAER] O, TIPEF I 40 A i iR bR
1, HUEE, BLZRTWAENEL ESWLE
25.1.2.4 7 “Hmiskis” .

B B prE B s B 2 5, SEEDEE RSR
5% 3 EUSART 420 FIFO, H PIR1 27 fE#%# RCIF
RSN E 1. Widi RCREG Zi#E4%, % FIFO T
BRI FAFE H FIFO.

&E: WP FIFO i, AEisd AP RS R A
SRWCE 2 P Y. 2 R T AT IS

K, 1S 0 25.1.2.5  “BRBHERR” .

25.1.2.3  FElcb ik

N3 EUSART I asfli At AL FIFO HfrfE AT
5, PIR1 217231 RCIF Wb &t &% 1. RCIF
R RS A AT, RREH A E 1 s =
FLUTF AL E 1 7] foiF RCIF ik

» PIE1 4442410 RCIE "l VR4

» INTCON 7517281 PEIE 41 i V47

+ INTCON 2 /7821) GIE 4 i e v 4

2 FIFO WEAEREFZITN, ANE i R VAL IR &0
fil, RCIF librGEA e E 1.
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25.1.2.4  BafuiiiitiR

U FIFO S X A A AN 4 815 A B, it 15Tk 2
7o W 15 28 W 7E TOUA )R] N R el B 450 1AV .
RCSTA #4744 FERR {7 nl 5 o) it ek #& . FERR
iR FIFO THEBAR B/ R &, Rk, 7Fie
RCREG Z #ii it FERR fi7.

FERR {742 A, A FH20 FIFO THB I AR B2 745
Witk (FERR = 1) R&BHIEER AL TR A
4% FERR fiiE 2. M FIFO Zm X i T — AN 240401
HEZE FIFO ) N — NP5 R —ANXF B A iAS o R 7
# RCSTA %47 #%1) SPEN 3% Z ] & 47 EUSART, M
M4 FERR {7507 % . # RCSTA %7 #:H) CREN £
EEAEM FERR {7 . MidiRA G A= i,

E WER B FIFO B BT W B B 4538
ikl i%, KkEi RCREG A< FERR {7

25.1.2.5 B H AR

L FIFO L X AT LRAF PR AN F-4F . S AEV5 ] FIFO 2
IR SE 3B 5 = AN, WS R AR . ik
i, RCSTA 2747841 OERR {/ & 1. FIFO ZmX
H PR A g, H R A B 2 AT A A
T WG % RCSTA 2784 CREN {v Bid i
&% RCSTA Zi1£ 4411 SPEN {7 EUSART Ef7 k%
B iz hi i o

25.1.2.6  $l 9 (LFAF

EUSART 74 9 7 745800 24 RCSTA 478511 RX9
{8 1, EUSART FE 0 8 I BEAN 777 10 9 MU
RSR. RCSTA 2774511 RX9D {7 /& 55 9 fir, 28l
FIFO THlH A% 182 744 1) st e A3 R A« AAFZUR FIFO 2%
WX 9 M ER N, 751 RCREG MK 8 {7 2 B b4 5E
3 RX9D HEAr .

25.1.2.7  HuhbE

YA AR L R — S ek i) (nvE RS-485 & 4¢
O, AR LA A, ¥ RCSTA ZAFasH)
ADDEN {78 1 "I i fig kA .

Mot A PN SR PR 9 £ 74T o AR REHBALA DN, A
9 B E 1 AT S HALL RN FIFO Z2h X, M
I RCIF Kb S AL E 1. ZWs A A 545

£ VIR Re ) SR DA G S LN L R RS N I
Blo HuBEVERCHS, B RAHE I BL T — M2
HIE L % ADDEN A7 2% 1Bt Al 24 ™ A Aar
BRI R CHHPT e KRS CRE D I, AR APHIE
LK ADDEN A7 8 1 JE s 50 B T s A IR
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25.1.2.8 WK E:

25.1.2.9 O {7 kK duAE = ik

1. #1451t SPBRGHA1SPBRGL 27 {45} LA S BRGH WA GRS T RS-485 R&4ivh . B EAFRE T Huhib
1 BRG16 £, LISKFAFFTHR kR (W5 25.4 Wb Ec:
T “EUSART BRFRESR (BRG”) . 1. 4L SPBRGHAISPBRGL Y 7 46X} L1 JtBRGH
2. B RX 51 ANSEL (% (& . 1 BRG16 {7, LIRAFTERIE % (W8 254
3. ERDK SPEN AZE 1, fEREAR D, SYNC 7550 I “EUSART BHFRE R4S (BRG) 7).
THEA GEHAT AL A 2. ¥ RX Bl ANSEL A% (ldEHD »
4. WERTEEFW, ¥ PIE1 54751 RCIE ALK 3. ¥ SPEN{E 1, {HREH 1T, SYNC A2
INTCON % f7 4511 GIE #1 PEIE {7 % 1. T EA BT R B
5. WER 9 fEHE, K RXO £ E 1. 4. WRFTEGW, % PIE1 75410 RCIE f7LLK
6. Eil¥ CRENfE 1, {FRER. INTCON %7748 GIE 1 PEIE f7.5 1.
7. BRI RSR AEIE B X I, RCIF Hhikr 5. JEibK RX9 {7 & 1, ke 9 A,
FRAEAIE 1. W RCIE il Rl 1, = 6. Wit ADDEN 7% 1, ffifieHhlAai,
L o 7. EIDK CREN % 1, (5ABRIC.
8. 1t RCSTA Zifr#s ISREUEE bR EFZH O N 8. UM O MIE 1 TN RSR A% B H 22 X
o o NSl . : 4
i CARALRE 7 9 AL ARHAO - ‘ i, RCIF Tk 7 1. 1 RCIE 1l v
9. il RCREG 77 f£ 4 MR i X SRH T M RrtaE 1, =k,
HARHOfE 8 fr. ._ ‘ 9. i RCSTA % 748 LISRILH IR b . 5 O MM
10. Gk A, U I % CREN Bl {E REAL RilE&E 1,
> “EE‘;& T s A AR Y Bz (s} > AYE Y, N 3
Kifi % OERR A7 10. Wit RCREG 27 17 5 M3 2wk X AR 21
HHRIIME 8 7. HAFHIWr b bl & 5 Ay #efHh
i 8
1. WEREA R, W E S CREN B EsERefr
FKiEE OERR Frik.
12. B #pk 30k, ¥ ADDEN £ E UL Al
BRI B BB N BRI i X I A A T
& 25-5; P W
RX/DT 511 %‘Qﬁ C\bit7i/ ¢ i\@tﬁ/ \§ Oibie7re/ 7 i\%‘ﬁﬁﬂg Xbit 778/ 1% 1
i i A bi i i i\ AL 4 bit0 i CIEANRA bit 7/8/ 1l
—= AR fir S
B -
ekl S 3 qﬁ“”” §§ %24\% §
'l RCREG RCREG .
ROBL = (( 1 —
))J - .
Bl ! :
et (6 0§ 05 LT
RCREG ' ’)
(( (( '
RCIF ((
bR O ) ) ' ) )
o (( (C (C
OERR fif ( (0 (¢ 1
CREN (( (C (( ‘)
)) )) )) Y
¥ BEI R T 7E RX SRS LB 3 A0t t. 7655 3 5 i RCREG (BB % 17-48) 21l OERR (HEH!) R 1.
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£ 25-2: S5RPERHIPEFFRILE
L2 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 igﬁég

BAUDCON | ABDOVF | RCIDL — SCKP | BRG16 — WUE | ABDEN 298
INTCON GIE PEIE | TMROIE | INTE IOCIE | TMROIF | INTF IOCIF 90
PIE1 TMR1GIE | ADIE RCIE TXIE SSPIE | CCP1IE | TMR2IE | TMR1IE 91
PIR1 TMR1GIF | ADIF RCIF TXIF SSPIF | CCP1IF | TMR2IF | TMR1IF 94
RCREG EUSART #0554 7 £7-4% 292*
RCSTA SPEN RX9 SREN | CREN | ADDEN | FERR | OERR | RX9D 297
SPBRGL BRG<7:0> 299*
SPBRGH BRG<15:8> 299*
TRISC TRISC7 | TRISC6 | TRISC5 | TRISC4 | TRISC3 | TRISC2 | TRISC1 | TRISCO 134
TXSTA CSRC TX9 TXEN SYNC | SENDB | BRGH | TRMT TX9D 296
B — = REPTG, 28 0. P EMCRE B RE Hot.

% R A A7 B E
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25.2 RS TIEMRSEE

| R EAGHEN BRI AR AT (INTOSC) . {HYE
VDD BLE FEARALINT, INTOSC $i% il fgsy R AL, X
BB T 520 TAEMBAT R . Il W R ok iy
PRI B, HE X PR R T S A 2R A 1K 2 25 I
P

B (k) JFVEMH OSCTUNE 25 47 2% i i =%
INTOSC #it . #H77 OSCTUNE 2 {78 A T W R 45
W BRI 4 R A TR . ERAE R, iS5 5.2.2 3
=R AT DR R AR TP HIE . XA LI B
SRR IR Bahe ik (LSS 25.4.1 3 “HF)
BRI ) o IR RR AL SR A MR I AT
KIE LA AT BE T 08 AN R A 2 R

25.3 HfE8EX: EUSART #6#l
FIEER 25-1: TXSTA: RIEREMEEH FER
R/W-/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R-1/1 R/W-0/0
csRc | 9 | TXeN® | sync | SENDB BRGH TRMT TX9D
bit 7 bit 0
R = A 3L W = 1] 54 U= KZHAL, 20
u =4 X = A4 -n/n = POR F11 BOR I FAEL / [T HoAth 52 47 I P4
=% 1 0=i%
bit 7 CSRC: I &k $Efr
SR,
T KA
PR
1= M0 (kR E R BRG)
0 = WAL (I gisk AR IR B
bit 6 TX9: 9 Kk RELT
1= JE$ 9 ki
0 = E$¢ 8 fi k%
bit 5 TXEN: &Ki%Afgeer @
1 =ffigeki%
0 =2k 11 ki%
bit 4 SYNC: EUSART #siEFRA
1= A
0 = gk
bit 3 SENDB: %18l b 745 r
SR,
1 =N —IRRIER RIEFDP R TRF GER i fRE %)
0 = [FIB B A1 k% s b
[FLE A .
T KA
bit 2 BRGH: iR £E0r
SR,
= i
0 = ik
LESRBL ™ ARAE
bit 1 TRMT: KIEBALZFAF RSN
1 =TSR h=
0 =TSR &
bit 0 TXOD: KiEHHIIEE 9 ff
nf LR bk /SR A AR AT o
" 1. [A##F SREN/CREN W1k 5:4% & T TXEN.

DS40001574C_CN 296 11

© 2011-2013 Microchip Technology Inc.




PIC16(L)F1938/9

B 25-2; RCSTA: ZBCRA 6 F s @

R/W-0/0 RW-00  RMW-00  RW-0/0  R/MW-0/0 R-0/0 R-0/0 R-x/x
SPEN | RX9 [ SREN | CREN | ADDEN FERR OERR RX9D
bit 7 bit 0

B

R = A W =54 U= R, 240

u= A4 x = RAl -n/n = POR Hil BOR A / A JLAB AL A7 i 1
1=%#1 0=i%

bit 7 SPEN: i FIfERER

1=fFREHR O ¥ RX/DT F1 TX/CK 51 JEIEC &y &8 a5 D
0=2#51b8 0N (REFAEEARED
bit 6 RX9: 9 il fli e
1=3kF 9 frEik
0 = ik#* 8 fArfElk
bit 5 SREN: P Al fe o
MR
TERAL
. f'é j:’iii H
1 = {FRERF AT BN
0 = 251k s Bl
WA AE B 5E B T 2
FRP MR
A
bit 4 CREN: 40 REN
MR,
1 = {FfgEas
0 =25 - halions
.}LJ_/’xii H
1 = fFREELL A, HPMERLN CRENWEE (CREN M/t 4 e T SREN)
= 28 B ARl
bit 3 ADDEN: HhikA AL GEA7
9 R (RX9=1):
1= RSR<8> & 1M}, {FAEHILAGI. AV BRI N B i X
0 = 25 | HihEASIN . BB A - JF HAE O A AT AR A A AR AR B
8 fi B (RX9=0):
TERA
bit 2 FERR: Mi4;iRAL
1 =ifiiR (] LLEIT s RCREG FA7a% BNz S F Bl T — M2
0 = JoMifsiz
bit 1 OERR: i AR
1= R (TLUEEE CREN k& Zi%407)
0 = Joit HA R
bit 0 RX9D: B EHEINEE O 1
AT UL [ B A s AL, I B F P B AR E
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FAERR 25-3:

BAUDCON: #HRHFA%

R-0/0

R-1/1 u-0 R/W-0/0 R/W-0/0

u-0 R/W-0/0 R/W-0/0

ABDOVF |

RCIDL — SCKP BRG16
| | |

— WUE ABDEN

bit 7

bit 0

EE:

R = n] 7
u= A4
1=51

W = ] 5 {f U= RSBz, #3540
X = KA1 -n/n = POR 1 BOR INI{I{EL / JT A7 HeAt 524 I (4

0=

bit 7

bit 6

bit 5
bit 4

bit 3

bit 2
bit 1

bit 0

ABDOVF: H 4 A A
%}Ejﬁ%l&‘:

1 = Bl e N s i
0 = H ghyl e e I 2% A
FU iR

TEFA

RCIDL: B bR BT
S L.

1 = gl =N
0 = TR IANT H B as IE LB I
. /'E]}ii :

T RAr

SCKP: [i] 25 W Al e 4 47

ﬂ: 41“1‘1

1 = K3l H T B G & 163 TXICK 51
0 = H R4 £ 163 TXICK 51
. }I:Z’il&

1 = fENMBI I T Rt B
0 = EW P T B U A 126 40
BRG16: 16 f iR AR

1 =1 16 Pk R Ao
0 = ff/ 8 fpiFrR K EA
WUE: M fifi et
S L.

1 = Pfas IEAESERY PRRAT . ARBERT 74T, 77 RCIF 1.

0 = Hss IE W T
FU iR
A
ABDEN: H 3R Al 1 GE A7
ﬂ: 41“1‘1
1 = {1 RE [ SRR A CE SRR 58 5 15 %)
0 = 2% 11 B Zh s KA M
. }I:Z’il&
A

RCIF & 1 )5, WUE H3EZ.
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25.4 EUSART #4$R K42 (BRG)

W% R %% (Baud Rate Generator, BRG) j&—/>
8 fiEk 16 fiEm4s, T HT LR PHED EUSART
BEE, BAESL R, BRG T{Ef# 8 MR T. %
BAUDCON 27 {7551 BRG16 i & 1 fJ ik $E 16 A=,
SPBRGH F1 SPBRGL 37 #sxf v [ HIE AT s %
SENERE AN, RO, PR A R 540
TXSTAZ £ 2% IBRGH{; FIBAUDCON % 77 2% [{)BRG 16
Rrgesg. fERIEET, BRGH A7k 205,

% 25-3 A T E AT R A B 25-1 BRI T HiE
TR R R AR ZE T o ]

% 25-3 A T BT ST IS B S U AR T ) SR
FERNR MY, UM, &% (BRGH=
1) B 16 7 BRG (BRG16 =1) BT Mm% 25
. 16 fi BRG #EaUH T e R 5 S A 4 Sl
TRILFFE

35S N\ SPBRGH il SPBRGL 27 {7 28X 4 5 51 BRG
IS EAL (BEE) . XA LIl BRG LFE%AE
i v gt mT DA BT A R

WA SR E IR B T Rt eh, WInTE S 80%
WA B . TR SIX AN I, 1R RCIDL A
FRIRAS AR (A B B R B b 2 i e e A 125 AR

/Lo

) 25-1: WHEERRRE

0 TAETE B #X R, Fosc b 16 MHz, H brikfs
%k 9600, FH 8 £ BRG K24

i Fosc
HEHA % = e [SPBRGH:SPBRG] + 1)

K f# SPBRGH:SPBRGL:

Fosc
_ HEVEE

X 64

1

16000000
_ 9600
T 64 !

[25.042] = 25

16000000

I ETFEITRAFF = 64(25+ 1)

= 9615

sy = AR E — [ARRsSF
- 1 b 7

_ ggelg&Jgeom = 0.16%
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% 25-3; BREAR
BB
BRG/EUSART #x{, PSR AR
SYNC BRG16 BRGH
0 0 0 8 | Fosc/[64 (n+1)]
0 0 1 v ] S
8/ FY Fosc/[16 (n+1)]

0 1 0 16 i | 55

0 1 1 16 i / 55

1 0 X 8 ir [ [ Fosc/[4 (n+1)]

1 1 X 16 7. / [F)25
Bl x = {L&{H, n=SPBRGH #1 SPBRGL 7 7% %t 1 {H
% 25-4: SERERERHARNTARILL

. . . . . . . . ey 4o
R Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
#H T

BAUDCON | ABDOVF | RCIDL — SCKP BRG16 — WUE ABDEN 298
RCSTA SPEN RX9 SREN CREN ADDEN FERR OERR RX9D 297
SPBRGL BRG<7:0> 299*
SPBRGH BRG<15:8> 299+
TXSTA CSRC TX9 TXEN SYNC SENDB BRGH TRMT TX9D 296
e — = RSEILAIG, 524 0. WEERE LS AR B0,

©RIHR R AT A E R
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% 25-5; FAPEA T RBAFE
SYNC=0, BRGH=0, BRG16=0
Fosc = 32.000 MHz FoSC = 20,000 MHz Fosc = 18.432 MHz Fosc = 11.0592 MHz
PR . SP{BERG . SPE(RG N SP{BERG T SP%RG
BEE % cpamn | BF % g | B Y e | TR Y e |
300 — — — — — — — — — — — —
1200 | — — — 1221 173 255 1200 0.00 239 1200 0.00 143
2400 | 2404 016 207 2404  0.16 129 2400  0.00 119 2400 0.0 71
9600 | 9615 0.16 51 9470 -1.36 32 9600  0.00 29 9600  0.00 17
10417 | 10417 0.00 47 10417 0.00 29 10286 -1.26 27 10165  -2.42 16
19.2k | 19.23k  0.16 25 1953  1.73 15 | 19.20k  0.00 14 19.20k  0.00 8
57.6k | 5555k -3.55 3 — — — | 5760k 0.00 7 57.60k  0.00 2
152k | — — — — — — — — — — — —
SYNC=0, BRGH=0, BRG16=0
‘ Fosc = 8,000 MHz FosC = 4.000 MHz Fosc = 3.6864 MHz Fosc = 1,000 MHz
USRS . SP{BERG s mE SP%RG . SP{BERG s mE SP%RG
PR Y apmp | BEFE Y G [ BFE Y G | B Y G |
300 — — — 300 0.6 207 300  0.00 191 300 0.6 51
1200 | 1202  0.16 103 1202 0.16 51 1200 0.00 47 1202 0.16 12
2400 | 2404 0.16 51 2404  0.16 25 2400 0.0 23 — — —
9600 | 9615 0.16 12 — — — 9600  0.00 5 — — —
10417 | 10417 0.00 11 10417 0.00 5 — — — — — —
192k | — — — — — —  |1920k  0.00 2 — — —
576k | — — — — — —  |s760k 0.00 0 — — —
152k | — — — — — — — — — — — —
SYNC=0, BRGH=1, BRG16=0
Fosc = 32.000 MHz Fosc = 20,000 MHz Fosc = 18.432 MHz Fosc = 11.0592 MHz
Y d Z
BRrE - SP{BERG . SP%RG . SP{BERG o w2 SP%RG
B % g | BRSO gy | BORE % gy | BRSO Y e |
300 — — — — — — — — — — — —
1200 | — — — — — — — — — — — —
2400 | — — — — — — — — — _ _ _
9600 | 9615 016 207 9615  0.16 129 9600  0.00 119 9600  0.00 71
10417 | 10417 0.00 191 10417 0.00 19 | 10378 037 110 | 10473 053 65
19.2k | 19.23k  0.16 103 | 1923k  0.16 64 | 1920k  0.00 59 19.20k  0.00 35
57.6k | 57.14k -0.79 34 56.82k  -1.36 21 57.60k  0.00 19 | 5760k 0.0 1
152k | 117.64k  2.12 16 |113.64k -1.36 10 152k 0.00 9 1152k 0.00 5
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# 25-5: PR TREREE (8
SYNC=0, BRGH=1, BRG16=0
i Fosc = 8,000 MHz Fosc = 4.000 MHz Fosc = 3.6864 MHz Fosc = 1,000 MHz
PR g ‘50% SP{BERG g &% SP%RG sep ﬁ% SP{BERG g &% SP%RG
BEE % cpm | TR % g | B % e | R Y |
300 — — — — _ — _ — — 300  0.16 207
1200 | — — - 1202 0.16 207 1200 0.00 191 1202 0.16 51
2400 | 2404  0.16 207 2404  0.16 103 2400  0.00 95 2404  0.16 25
9600 | 9615  0.16 51 9615  0.16 25 9600  0.00 23 — — —
10417 | 10417 0.00 47 10417 0.00 23 10473 0.53 21 10417 0.00 5
19.2k | 19231  0.16 25 19.23k  0.16 12 19.2k  0.00 11 — — —
576k | 55556 -3.55 8 — — — 57.60k  0.00 3 — — —
152k | — — — — — — 1152k 0.00 1 — — —
SYNC=0, BRGH=0, BRG16=1
i Fosc = 32.000 MHz Fosc = 20,000 MHz Fosc = 18.432 MHz Fosc = 11.0592 MHz
PR N SP{BERG e R SP%RG e R SP{BERG . SP%RG
PR Y apmp | BEFE Y G [ BEE Y G | B Y G |
300 | 3000 000 6666 | 3000 -0.01 4166 | 300.0 0.00 3839 | 3000 000 2303
1200 | 1200 -0.02 3332 1200 -0.03 1041 1200 0.00 959 1200 0.00 575
2400 | 2401 004 832 2399 -0.03 520 2400  0.00 479 2400  0.00 287
9600 | 9615  0.16 207 9615  0.16 129 9600  0.00 119 9600  0.00 71
10417 | 10417 0.00 191 10417 0.00 119 | 10378 -0.37 110 10473 053 65
19.2k | 19.23k  0.16 103 | 19.23k  0.16 64 19.20k  0.00 59 19.20k  0.00 35
576k | 57.14k -0.79 34 56.818 -1.36 21 57.60k  0.00 19 57.60k  0.00 1
115.2k | 117.6k  2.12 16 |113.636 -1.36 10 1152k 0.00 9 1152k 0.00 5
SYNC=0, BRGH=0, BRG16=1
Fosc = 8,000 MHz Fosc = 4.000 MHz Fosc = 3.6864 MHz Fosc = 1,000 MHz
etk 2
BRrE - SP{BERG . SP%RG . SP{BERG o w2 SP%RG
B % g | BRSO gy | BORE % g | BRSO Y e |
300 | 299.9 -0.02 1666 | 300.1  0.04 832 300.0  0.00 767 3005 0.16 207
1200 | 1199 -0.08 416 1202 0.16 207 1200 0.00 191 1202 0.16 51
2400 | 2404  0.16 207 2404  0.16 103 2400  0.00 95 2404  0.16 25
9600 | 9615  0.16 51 9615  0.16 25 9600  0.00 23 — — —
10417 | 10417  0.00 47 10417 0.00 23 10473  0.53 21 10417 0.00 5
19.2k | 19.23k  0.16 25 19.23k  0.16 12 19.20k  0.00 11 — — —
576k | 55556 -3.55 8 — — — 57.60k  0.00 3 — — —
1152k | — — — — — — 1152k 0.00 1 — — —
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# 25-5: PR TREREE (8
SYNC=0, BRGH=1, BRG16=1H SYNC=1, BRG16=1
i Fosc = 32.000 MHz Fosc = 20,000 MHz Fosc = 18.432 MHz Fosc = 11.0592 MHz
PR g ‘50% SP{BERG g &% SP%RG o5 ﬁ% SP{BERG g &% SP%RG
BEE % cpmn | TR % g | B % o | R Y |
300 | 300.0 0.0 26666 | 3000 000 16665 | 300.0 0.0 15359 | 300.0 0.0 9215
1200 | 1200 0.0 6666 1200 -0.01 4166 | 1200 0.00 3839 | 1200 000 2303
2400 | 2400  0.01 3332 | 2400 0.02 2082 | 2400 000 1919 | 2400  0.00 1151
9600 | 9604  0.04 832 9597  -0.03 520 9600  0.00 479 9600  0.00 287
10417 | 10417 0.00 767 10417 0.00 479 | 10425 0.08 441 10433 0.16 264
19.2k | 19.18k -0.08 416 | 19.23k 0.16 259 | 19.20k  0.00 239 | 19.20k  0.00 143
57.6k | 57.55k -0.08 138 | 5747k -0.22 86 57.60k  0.00 79 57.60k  0.00 47
115.2k | 115.9k  0.64 68 1163k 0.94 42 1152k 0.00 39 1152k 0.00 23
SYNC=0, BRGH=1, BRG16=18 SYNC=1, BRG16=1
i Fosc = 8,000 MHz Fosc = 4.000 MHz Fosc = 3.6864 MHz Fosc = 1,000 MHz
PR N SP{BERG e R SP%RG e R SP{BERG . SP%RG
BEE P G [F O g [BFF Y cpm | BFF % G |
300 | 3000 0.00 6666 | 3000 0.01 3332 | 3000 000 3071 | 300.1 0.04 832
1200 | 1200 -0.02 1666 1200  0.04 832 1200 0.00 767 1202 0.16 207
2400 | 2401  0.04 832 2398  0.08 416 2400  0.00 383 2404  0.16 103
9600 | 9615  0.16 207 9615  0.16 103 9600  0.00 95 9615  0.16 25
10417 | 10417 0 191 10417 0.00 95 10473 053 87 10417 0.00 23
19.2k | 19.23k  0.16 103 | 19.23k  0.16 51 19.20k  0.00 47 19.23k  0.16 12
57.6k | 57.14k -0.79 34 58.82k  2.12 16 57.60k  0.00 15 — — —
115.2k | 117.6k  2.12 16 1111k -3.55 8 1152k 0.00 7 — — —
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25.4.1 SR L e vioall]

EUSART M 3 Frpc g 26 1 S A FIAL 7

7F AP R K (Auto-Baud Detect, ABD) # =
T, $24t4h BRG fUI B S I . AN BRG [fE A
K RX {5534t 4d, M2 RX {55 4 BRG &, ¥
PR g A 2% FER I B 55h 45 I i3 (ASCIN“U”,
R LIN REMFRZFR) o AR MR e A
H5 A LT CBFE AL EN)D .

¥ BAUDCON % 724411 ABDEN 7% 1 7 J3 3 A 3h ks
RIGHEFF (K 25-6) . 14T ABD J¥%1i, EUSART
RENRFED RIS RGN 5, SPBRG 1{#H
BRG TSl (1132 25-6 iR) fEHR(E S —
A ETHEITUA . 7E58 8 M RIS RN, 7F RX 5]

UL BRG FEA s 41) 1/8 1E it gh, thihil & —4
T RIS T AR 2 T A B R A a5 P s T
I a]

¥ 1: R WUE 75 ABDEN {7 #8'E 1, WiTE
) b 7 LR 1) 7 AT 1 B IR R A
W (LEE 25.4.3 97 “ BB iE] A
A3IMEE” ) .
2:  EHHH PRI N R R R A
BRG W& ITE M . ATREICISEIRY
PGS EUSART JER 28 [ 54621 45
3: A EBNRERRANE R, AR
BN 1 AT AR 5E
J&, kT ik B & KR O ON K

A E R ELES 5 A B . BEE, 2%AR M BRG I SPBRGH:SPBRGL 2 {741k 1.
BT A3 M LR A7 2IAE N[ SPBRGH 1 SPBRGL 7 47
#xtth, ABDEN BLEBHE %, JH¥ RCIF dilibrabf # 256: BRG i Hids i flug %
H 1. BEE RCIF irbrEifr, 75215 RCREG HH
o - Y BRG16 | BRGH . .
i, F %% RCREG MIj3%. (Al SPBRGH % BRG #AW#H | BRG ABD It
a8 Bl N B TR UERS, P AT LS 46 ¥ SPBRGH 0 0 Fosc/64 Fosc/512
i A S ST 183 S =107
igﬁjr{ﬂmﬁmnb 00h K5k SPBRGL 2178 75 o 1 Fosc/16 Fosc/128
BRG {18l %t iih it 25-6 1f111) BRG16 il BRGH 1 0 Fosc/16 Foscri28
PIERE . AR A NIAE, SPBRGH fil SPBRGL 1 1 Fosc/4 Fosc/32
arfrasib ] {16 Rt 5 BRG16 A B L ¥:  ABD ST, SPBRGL Al SPBRGH
I KV R E T, SPBRGH fil SPBRGL %7 /7 4% 25 47 BT FAR 16 47 8L, 5 BRGA6 1)
BEE TR,
&l 25-6: ERIN T
BRG {4 __ XXXXh ¥ 0000h OO OO T ooten
1 LN 2N 3 ANUN A AN 8 5 A
RX 71 Liedaf] bito | bit1 [ btz 1 bit3 [bita | bits [ bite | bit7 | Firfr
BRG I 4
AR — :
ABDEN fi/. N |—/'_
RCIDL I \ !
—
RCIF i \ l
(i Z g
i \ l
RCREG -
SPBRGL : . XXh Y 1Ch
SPBRGH XXh 00h
¥ 1. ABD JFAIT B EUSART Bl Ol T E7ES ST,
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25.4.2 EFINEEE S

16 B PSR A AR, SRR RX 5 AR I 3 25
54 EFUT AT, WRRR T EES R H, ) BAUDCON 7
i85 ABDOVF fi & 1. ABDOVF {idg it aeis
T SPBRGH:SPBRGL 77 {72811 16 {7 5T fig o1 (1)
Kit#. £ ABDOVF & 1 )5, tHEEE—HIlH, A
F7E RX 51 A IR0 5 A TS A ik, EE 5
AN RX IAUSH, LR E 1 RCIF A lrbr A IFiE &
BAUDCON 274411 ABDEN 17, i 581l RCREG
24735, RCIF sk &E A okt % . BAUDCON 47
%117 ABDOVF 1 Wb i {7 v] i ARk HLEE 2

B/E RCIF FlrkrE A8 1 Z Ak [ 3 S i i
&, KIS BAUDCON 2 f£#%4(% ABDEN { Fll
ABDOVF fiiE%. WA %Y ABDEN fiiE=, W
ABDOVF {7 {R¥FE 1 RE.

25.4.3 R RS SAFIN B S

RIREE R, P $e4t4 EUSART [N hEn g is= ., M
AT A5G 3R e 2L 28 0 BTG AT FH N (1) 2 B i f
Y. B BRI B FOVFE RXIDT 2k - 11035 5 g B4 )
2% WIhEe N AE DA T T A .

B3 BAUDCON 5778411 WUE fi7 8 1 nl {fifE A 3hik
TEIhEE. & 15, 20 RX/DT B0 iF #8a) %51,
H EUSART {#F25RPIRAS, RN T CPU R i
TR A, MRS RXDT 4 b B i Bk
g, X 5[5 ARG 2 LIN Pl e i 5 = 1 e 3)
S8

EUSART MiHE k& AL S 15 =2k RCIF Hlfr, 7EIE
H CPU AR T, S Qi rED ™4 (825-7) ,
WER BT RIRAR S, WISEr=4 (] 25-8) . it
S RCREG %7 47-%% Rl B i 4 1

RX £ 18] B 745 A< R Ak o A= 1 A 381 v 1 P P2 Bk A
fff WUE 47 B3l % . X885 R 7 RS - 19 A fr 2
T4, Jbi, EUSART Bibuab T8 Wiiat, a5
W — N4

25.4.3.1  FREREEIHI

ElEEZ

Sy T A R P ST I B AT R R AT A, R
TG4 %

MR, % TR0 5 B R R R P I ) T %
s WUE f'g 1 HEBREIERIWAER 7R, WML
R BN — A THUS 22 1) BRI FLS- IR 1) A Ay Wi i =4
PRI AR RO AE 5> E 5 PR, TS SRR

T P UV R Bl R

BRI, RIEIVIEERF LA 0, HILREz n)
ik 10 B8R Z AT, ST LIN gk, #EdFRR 13
ABEIE], B TR UE RS-232 #8345 AT = B & 1K A I
8] o

DA FE IR T AT AR N [R) , R ) A P A R ) R
KPRz % (I LP. XT 8¢ HS/PLL #5898 ) v 5 2
Wik, FRPHEEE (MRS FRFLAUEsE, JEH
BRA BRI R R, DUMEIE P IR 2 A L 08 1
()42 -4 EUSART IE#0IE1L .

WUE 7

MREE S AT E L% RCIF A28 1 k=Bl b, 78
RX/DT 5|55 1 LTy, WUE A g% . KRG
HHil1: RCREG FAfes I E E A7 WA, MG
%Ak

BEM IR A TR SEBR AR, AR WUE A& 1 2R
7 RCIDL A LABSAIE S2 75 IEAE AT HMC o Sl R AR AR AT 52
e, MK WUE 28 1, AR5 2t NARERAR 2
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& 25-7: IEH TAEHIR 8 B3t (WUE) KFP
101020304 a1102/03040102/3/04,0102/0304, 102]a304,0102/03|a4,a102]a3/04,0102/a3]04,a1/02]a3/04,0102a3ja4,
0scH WFWMWJUWUUMWWMWW
[t 21V " ' v [ ' ' Lo L IIEES '
WUE £ : - L L . . T : } : '
R . . . = : : . - . ‘
- : : Lty SR R ; :
; ! : : ; : ih:F /il % RCREG it % | 1 ;
# 1. MWUEfE 114, EUSART {4 k&
& 25-8: PRURIAIE ) B SRS (WUE) IF
'Q1Q2|Q3|Q4.Q1Q2|Q3|Q4,Q1/Q2|Q3|Q4, Q1 la2|a3/04,01Q2/03/04,01Q2/a3/04,01Q2]a3|04,Q1/Q2/Q3)04,
S A At a W aWalalaWalalalal) W aW W W W e e e W el e W A a W a WAl aWaWaWalk
O HE — f ! L L AREE !
WUE i ; : 4 I : D ; /.\ ; :
RX/DT % 7 ; ; ; l G =) ; l
RCIF, I I : * m:ﬂﬁﬁﬁ)"‘* }I?C#IQEGﬁ'ﬁ“i* : _/ I
WFRIRGS } wwgn | R AR '
VE L AR R KR A A, T LAZE stposc {5 5 YRR AT AN F13 E WUE fL. P AINIZS Q IR 14 K
2: M WUE 7% 11, EUSART 25 AR
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25.4.4 [0S

EUSART M AT LR IEFT A LIN B2 bRt il ik 1) B 7
8. TR —AN B AR E) 12 4~ 0
A R — M 1A

FLR LIRS, MoK TXSTA 2917451 SENDB 1
TXEN 7% 1. RIGELS TXREG k3 38 b 745 i)
Kik. 5N TXREG MEIHE W 20, 1 kEI%E4A O,
LERE T HNE LA J5, TlifE4s A5k SENDB 7
BT, XAV P EA RS CAF LIN B 5 s
W24 Ja F—ANBERIE TSR % FIFO.
B AR R RIEHER — 8, TXSTA 74
TRMT {7 #5878 A6 AE b TH ROR S £ WIRE.
152 DL 25-9 Hp Rl BE 45 7 51 I

25.4.41  [RRAIEL 285 KL

DL 3 5104 3 31y v 18] 53 7155 e B 5 14 B sl R 720 7

BRI Sk o 1Z A LIN 2R s S By

G,

1. ¥ EUSART 0 & M T B,

2. K TXEN #I SENDB {75 1, LUdifERIBE 74577
G,

3. HHATHER GZEg AN 33 TXREG, L
JasRI%.

4. ¥ 55h 5N TXREG, LURF TR %
FIFO ZZpHIX.

5. RETMRE AR )G, hiEtkSENDBALE AT,
SR G RIEE AT .

M TXREG K% (H TXIF A7) i, BT —ANEdE

FHEHN TXREG.

25.4.5  HloiR BT

HaR It EUSART BB a] 5% 9 Rl s 0] B 745
I 1) By - 45 B 58— Fh O iR A ] RCSTA A 72511
FERR {iifll RCREG f5/~ K Ol . B e R ok
A TR AR R SR R R

RACUT U, R 3 A Re 7%«

* RCIF fii % 1

« FERR fii & 1

« RCREG = 00h

BRIV 25.4.3 9 “BR| R AR E B
BE” TR S e . I RS IhAE, EUSART
Fi4E RXIDT 51 KARE TR Bk, 774 RCIF H
Wr, Bl AR, ZaEE AR
WA 7555, P H AR A e B 3 R A
ifig. X FIXPIRG, F P ERATLAAE EUSART 3EA
RIRBE R 2 57, %4 BAUDCON 27 /744 (#) ABDEN {7 5 1.

A 25-9: RIEIREF RS
5 Il ((
S\ TXREG A (
BRG it l
L)) IR EEEEE S [ Y s Y s A e A
TX (51D : E iEsy/Y A bit 0 bit 1 S g bit 11 1$ R
- 155544 >
Tx;g (( :
oA |
TR ) U )) ,
TRMT fif . |
RN — . [
i | ZEILTHE SENDB )) - .
v — TERCRAT AR
SENDB Y e N
CRIE R : ( s
SRR |
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25.5 EUSART [@$#ik

R0 AT A W HF B — A B8R — A Z A
B ARG . TS AR R TR S, Jf
HARG PG AR Bh . B al Al ] = geph i
B, MG 75 P BRI o 2B i

FEA N WA S 54 — MR Ba 2 — R I g
2. MBSO 2R AL R AN s BR AT R BN
SRS H A R AR R R AN 25 A7 B o F T i £ 2 3L
W, FTCAR e H AR T . X T e A
AR REMS SR R a6 0 ds, (HANREIR N E1T. EUSART
AN g rE, el Ve BRI

[F) 25 2 326 ol AN A R AR 4 07 AR A2 1 AV

2551 [ A

LA R AL EUSART Bl & A [R5 L1k

« SYNC=1

« CSRC=1

« SREN=0 (JAFkRi%) ; SREN=1 (FFHHO

« CREN=0 (fIFki#) ; CREN=1 (HF#HO
« SPEN=1

# TXSTA 2517851 SYNC {78 1 Al 2k ic & o [F25
B, ¥ TXSTA %7728 CSRC & 1 Al ¥ a3Fll &
JER. ¥ RCSTA 47 43# SREN Fil CREN {73 %
CIRG RS Y L e Ay ey i Wt X D ARy B A
. ¥ RCSTA 27 {45t SPEN {7 & 1 7] ffifit EUSART.

25.5.1.1 A

I 25 B A i (0 R 7 T 50 68 55 B0 £ R0 20 (o et b
2. WCE N TR S I s S R IE ] TXICK £
. EUSART ELE N [P Kk ol dbie /e nt, Ealffife
TXICK 51 I 4 H IX s 3% o 84T B A AR AN A ) -
THASTAR,  CAT AR AR I B (0 R B 2. AN I 4
WA RN, BRAE 2D, B Z DA
Ja .

255.1.2 Bk

AL T 5 Microwire FE4 0N SR MBI IS Bhk i
i+ BAUDCON 271785 F) SCKP i/ i%k#t. ¥ SCKP fii &
1 AR s PRAR A BB T 24 SCKP AL E 1 K,

BHRAEAFAN P I T B s o B SCKP i & nl 2

WPRA BB A 2 SCKP ARG, HUlsreR M
B TSR o

25.51.3 [P TERIE

ERLER) RX/DT 5| i H #ds. EUSART B & b W20
FRIEMAER, BZMEEE RX/DT F TX/CK 3| B
IKZ 2% .

HEiL ] TXREG #FAA8 BN — N Rash k%, Wk
TSR A G RT— A PR R TR 5, W 7 R 5 O
FAETXREGH, BB — /MM — L RiE5e .
WIS — AP, BT— Ao M TSR Hi%
1, TXREG H s s il 462 5] TSR, PR
TEXHE M TXREG £ TSR Ja 2 BIJT 46
FEABRALAE E R BT, IR R AN
Bl L TR B R HT AR K

Y TSR 2 17 42 JF AW B A7 28 1, WI

JEH T ANBEVT ) E

25514 [P RERE:

1. ¥J4htk SPBRGH #1 SPBRGL Z{rgextll M
BRGH #1 BRG16 fii,, LASRAGPT 7 B (L
3 25.4F “EUSART PR KRR (BRG) 7))

2. i@il¥ SYNC. SPEN F1 CSRC £ & 1, {fifiEH
A HAT G

3. it SREN #Il CREN i %, 28 FEfoii = .

4. JEK TXEN A2E 1, (FRERIEH.

5. WIRTEERIL 9 MEHE, K TXME 1.

6. WIRFEDW, ¥ PIE1 Z1E8eH TXIE 7Ll
INTCON i 1743 GIE 1 PEIE {7 1.

7. ?p%ﬁz"@%%ﬁiégﬁiﬁ)%, P 9 M R BN TX9OD
M. o

8. HEHEE N TXREG 2588, k%,
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& 25-10: [FP &%

RX/DT
Pjﬁgu bit0 < bitT X blt2>db< bit 7 X bit0 X_ Dbit1 ><j§ X bit 7

- PAAE 247

TXICK 31 e s I ( I s Y e N ( 1

(SCKP 207 ) ™
TX/CK 3] € hf
DK 31IAE L 11 L 1 e

oo g f

TXREG ZF {4 S AT a0 P

TXIF 4. !

(WI*’)%%XS) L] I S S ))
TRMT fiL —— (( (( r

)) ) )
TXEN {7, 1 S S S S 1
e % LB, SPBRGL =0, MARILMA 8 7.

& 25-11: P R%E GEIE TXEN)

RX/DT 51y X bito X witr X2 §§ X wite X bit7

TX/CK 3 iy M S_/_\

=N :
TXREG %17 & j SS .
TXIF fir j SS :
TRMT £ 4‘ T
))
((
TXEN fif )
+ 25-7: SR¥» EREHXAFERILE
2K Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 igfﬁg
AS
BAUDCON ABDOVF | RCIDL — SCKP BRG16 — WUE ABDEN 298
INTCON GIE PEIE TMROIE INTE IOCIE | TMROIF INTF IOCIF 90
PIE1 TMR1GIE | ADIE RCIE TXIE SSPIE | CCP1IE | TMR2IE | TMRIIE 91
PIR1 TMR1GIF | ADIF RCIF TXIF SSPIF | CCP1IF | TMR2IF | TMR1IF 94
RCSTA SPEN RX9 SREN CREN | ADDEN FERR OERR RX9D 297
SPBRGL BRG<7:0> 299*
SPBRGH BRG<15:8> 299*
TRISC TRISC7 | TRISC6 | TRISC5 | TRISC4 \ TRISC3 | TRISC2 \ TRISC1 | TRISCO 134
TXREG EUSART %1% 50 2475 289"
TXSTA CSRC | X9 \ TXEN | SYNC \ SENDB | BRGH \ TRMT | TX9D 206
B — = RSZBLTT, 24 0. Wb ERIEAE AR I.

* LR A AME B
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25.5.1.5  [ib Rk

1 RX/DT 5| 0 HdlE . EUSART BLE 4[R2 T8
WHERERT, B 3125 F RX/IDT 510 Bk zh 4e
ERPEEET, w2 B gy, (RCSTA
Zi1745 0 SREN) BIESE Al fief7 (RCSTA #FA74%
# CREN) & 1 skfFifEdl.

SREN # 1 H CREN & EK, —ANF5 a2 D Hdifr
WrE AL DA R, — AR e RS SREN {7
H3E%. CREN # 1 I, kel =4 n 4 H# CREN
HE. WE CREN fE 7l FEhig 2, ) CK I 4
SERME IR, AR A R E 5. Wi SREN
F1 CREN [FI & 1, WS —ANFRFEU e SREN 3
%, CREN ML E .

BB, ¥ SREN B CREN & 1. 7F TX/CK 4l
SR T B RXIDT 51 B _E BB U T R, JH4 K
FEEE RN B AL %72 (RSR) » 24 RSR Y #
— AT E, RCIF ALE 1 HiZ 75 Asfkiks)
B U FIFO. #2208 FIFO FRTTER 745 1M 8 A
7F RCREG . HE R FIFO 1 Riz#4F, RCIF {ir.
MR E 1R

255.1.6  MEih

()20 Sl A i o PR S B 2 AR5 20008 R 20 (g I
Yoo MOE AN TXICK 2k Bl 85

SAERCE N A0 WAL B AN, A48 1E TXICK
T St OB o AT B LA REAS I Bl R _E T
A2, LA ORILAE I B R e A 2 RS Ik R S9A%
R ST VAN ST VACE ZU P Wisle & 24 i L VA AL |
.

25.5.1.7 Pl AR

el FIFO SR X AT g4 . 7512 RCREG
PLVil) FIFO Z R B 52 38K 3 = A7 4%, MISr=4
Wi R . B, RCSTA 2947231 OERR {7 & 1. FIFO
RN AR A S E . FIFO 2P X A7
Fral s i, (3 A RS R 2 A S B Al 7 75 .
MBI L5 Bl 401k % OERR 4. 41 SREN
{78 1 H CREN A i & AR ds A, Wl @it i

RCREG KifikriZaiin. Wk CREN A& 1 WAL
W, WAGE G2 RCSTA #4788 CREN 7o %
SPEN {7 (Ef7 EUSART) kikrsbimsfit.

25.51.8 B 9 FRHF

EUSART 74 9 7 74580 24 RCSTA Zi 478511 RX9
{8 1, EUSART KEAE BB F-RF IR 9 AN
RSR. RCSTA %14t RX9D {7424 9 £, itk
FIFO THlH A 182 744 1) st e A3 R« AAFZEUR FIFO 22
WX 9 M ERIN, 751 RCREG MK 8 {7 2 B b4 5E
3 RX9D HRAr

25519 [P EEMRE:

1. ¥Jth1k SPBRGH #1 SPBRGL 2 fE#sxt, LI E
BrIG R R . i 720K BRGH 1 BRG16 {7
B EEE, DERE TR BRR,

2. ¥ RX 5 ANSEL A73E%  (IEHD) .

3. i@il¥ SYNC. SPEN F1 CSRC £ & 1, {fifiEH
A HAT G

4. ffiff CREN 1 SREN {5 % .

5. WMBEFEAH, ¥ PIE1 T8 RCIE ALK
INTCON %7744 GIE fll PEIE A% 1.

6. FTFEB 9 MR, K RXOMLE 1.

7. ¥ SREN {7 1 8, 30K CREN 7% 1
S B SR

8. FRFEMEE, FWitrEN RCIF & 1. Wiif
FFE AR RCIE B 1, P4k,

9. 132 RCSTA a7 as LRI 9 My (o
@ﬁé , FERIWTE BT AR TR A R T AT AT
Ko

10. 10T B RCREG A7 A7 as K s HU B 2 11 817 4

M. IRRE TR, W@ ER RCSTA &
{745 CREN 783 % SPEN f7{# EUSART &
7N B IZ 1R
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& 25-12: Rl (EBK, SREN)
RX/DT . , : : : , : :
A > bito bit1 > bit2 bit3 > bita X bits X bit6 > bit7
TX/CK 311
ek 51 A s IS s Y s I A s SN s S
SO I s I Y s Y s e A ey HO s N
SREN 10
SREN fir | .
CREN f; 0 0
RCIF fi
) P
a5
RXREG
% PP B T SREN= 1 H BRGH = 0 It [l 4 145t
* 25-8: S5RZ EHEBHRKFFHRILCE
. . . . . . . . R
R Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
ZHR L]
BAUDCON | ABDOVF | RCIDL — SCKP BRG16 — WUE ABDEN 298
INTCON GIE PEIE TMROIE INTE IOCIE TMROIF INTF IOCIF 90
PIE1 TMR1GIE | ADIE RCIE TXIE SSPIE CCP1IE | TMR2IE | TMR1IE 91
PIR1 TMR1GIF | ADIF RCIF TXIF SSPIF CCP1IF | TMR2IF | TMR1IF 94
RCREG EUSART 2 #udhs 75 47 s 292+
RCSTA SPEN RX9 SREN CREN ADDEN FERR OERR RX9D 297
SPBRGL BRG<7:0> 299"
SPBRGH BRG<15:8> 299*
TRISC TRISC7 | TRISC6 | TRISC5 | TRISC4 | TRISC3 | TRISC2 | TRISC1 | TRISCO 134
TXSTA CSRC TX9 TXEN SYNC SENDB BRGH TRMT TX9D 296
BV — = RSHLAIG, Bk 0. [ARD LR E IS e,

© LR PR AT A S
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25.5.2 [\ 20 MAE

UL R A2 EUSART Bt & A [l 26 MR «
« SYNC=1

« CSRC=0

« SREN=0 (HTki%) ;
« CREN=0 (JAF%i%) ;
« SPEN=1

¥ TXSTA 2478811 SYNC A7 B 1 nl ¥ 2eFlc &N A5
YE o ¥ TXSTA Z 174411 CSRC i Z 0] F 2o F e 5k M
230k, K+ RCSTA 277451 SREN I CREN 47 i 2 ] fif
TRESAF AL TR IEAE R, 75 S8 e B oA e .
RCSTA 2747 #%f#) SPEN A7 5 1 A/ {#fE EUSART.

25.5.2.1 EUSART []25 M &%

B T ARIRAE LA, 2D 32 AR ORI ] 25 MOAIE AR 3
() TAE R E ARG (5B 25.5.1.3 T “FIBPERIE”) .

SREN =1 (JAF440
CREN =1 (JAFH4HO

WM TXREG B AHA T, SR)GHAT SLEEP #54, I

2 RAELLUT S

1. S AFRPR L REE F] TSR F e8I Ri%.

B ANFREAE TXREG w788,

TXIF i AEE 1,

BT TSR JA, TXREG Zifrdnti o —

DNEFAEIXF] TSR, I TXIF A7 E 1,

5. % PEIE f1 TXIE {7398 1, W&k a8 4F
PRIRAR AW I HAT T — 45384 Wk GIE £tk
B 1, PSR RS

25522  [AP N RIERHE
1. % SYNC 1 SPEN 47 & 1 %% CSRC i,

Ao nN

2. ¥ CK 3]JI ANSEL i35 % (&) .

3. % CREN Al SREN &%,

4. WMBEFE W, ¥ PIE1 FAE8H TXIE A7 LK
INTCON %7744 GIE 1l PEIE A% 1.

5. WIRFTFERIL 9 MEHE, K TXOME 1.

6. JEILK TXEN ALE 1, Mgk,

7. WRGEFERIE 9 frBUE, WK R AT AR
TX9D {7,
8. HITRHIL 8 15 N\ TXREG F 738K BB Ki%.

# 25-9: 5FZNREMXHF R
P Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BIitO igﬁég
BAUDCON | ABDOVF | RCIDL — SCKP | BRG16 — WUE | ABDEN 208
INTCON GIE PEIE | TMROIE | INTE IOCIE | TMROIF | INTF IOCIF 90
PIE1 TMR1GIE| ADIE RCIE TXIE SSPIE | CCP1IE | TMR2IE | TMR1IE 91
PIR1 TMR1GIF | ADIF RCIF TXIF SSPIF | CCP1IF | TMR2IF | TMR1IF 94
RCSTA SPEN RX9 SREN | CREN | ADDEN | FERR | OERR | RX9D 297
TRISC TRISC7 | TRISC6 | TRISC5 | TRISC4 | TRISC3 | TRISC2 | TRISC1 | TRISCO 134
TXREG EUSART KIEHHE 27 f2 4% 289*
TXSTA CSRC TX9 TXEN | SYNC | SENDB | BRGH | TRMT | TX9D 296
B — = RSEPLRIT, B4 0. R NEIEAM AR RIC.

© LR A AT A S
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25.5.2.3  EUSART [fl5 M3
B BI04, )25 S e RO RN [R] 25 e 2 i 1
PEIREZAF (3 25.5.1.5% “FPEER”)

« {KIR
+ CREN %8 1, KitBless WASZE N
+ SREN u{thﬁTiﬂﬁa‘w
TEREARIRAE S 2 A/, W% CREN {7 & 1 A 7EARHRASE
R T BN FER . R EZES, RSR A fresk s
Ki%%) RCREG & /£4%. Wk RCIE Wik RVFALE 1,
DU A (R P 2 2 AR BRDIR AR B AT — 435
Ao R GIE 78 1, FEFEIEEL 2 b i i & .

£ 25-10: 5F3 MBI R F ARl E

25524 [\ 20 MR

1.
2.
3.

o

¥ SYNC F1 SPEN { & 1 35 CSRC 1.

4 CK AT DT 5| I ANSEL 735 % (Wi SLiEHD «
WIRFE W, ¥ PIE1 F7E441) RCIE £7LL %
INTCON 274743 GIE F1 PEIE {7 1.

R TR 9 s, K RX91E 1.

# CREN {7 & 1, LIMEGEHRI.

BlseUn, RCIF A% 1. % RCIE {7t &
1, WF=AEH .

W gAlife T 9 A, M RCSTA ZF 17241 RX9D
AN ECHH it v AU

13 13 RCREG 7 4788 M FIFO I HHAIG 8437
W KA T i AR, U“JDJ @il %% RCSTA %F

4 CREN fimkifZ% SPEN {7 (KL
EUSART) ﬂziﬁﬁfﬁ%ﬁi%c

o Bit7 | Bit6 | Bits5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 igﬁég
BAUDCON | ABDOVF | RCIDL — SCKP | BRG16 — WUE | ABDEN 298
INTCON GIE PEIE | TMROIE | INTE | IOCIE | TMROIF | INTF | IOCIF 90
PIE1 TMR1GIE| ADIE RCIE TXIE | SSPIE | CCP1IE | TMR2IE | TMR1IE 91
PIR1 TMR1GIF| ADIF RCIF TXIF | SSPIF | CCP1IF | TMR2IF | TMR1IF 94
RCREG EUSART #0825 /7 25% 292*
RCSTA SPEN RX9 SREN | CREN | ADDEN | FERR | OERR | RX9D 297
TRISC TRISC7 | TRISC6 | TRISC5 | TRISC4 | TRISC3 | TRISC2 | TRISC1 | TRISCO 134
TXSTA CSRC X9 TXEN | SYNC | SENDB | BRGH | TRMT | TX9D 296
B — = RSEILAIC, 5224 00 [AD WA B 52 9T .

IR PR A4 E B
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25.6 {RERPIMEH EUSART TYEJR B

EUSART HAHERD MEAXT, A SAERIHA R R FFE
BORZS . ITE A CE T B ALl R AR AR IR
I RS Ra R X R, & v A VAR A R A G A VA = ) T
SOEERE

[7) 252 B ATE FH A0 77 A (R IR sRAs AT RSB R Z5 A7 s
FO SR A P A7 25 o

25.6.1 PRUR I 1) 1y R 2 e e

FIEARMRAEA N R, 7EHE AN PRIRASE 2 i 20035 A2 A
VIR SGR

+ RCSTA Fll TXSTA i il 25 47 2% U J0 AL & 4 [F] 20
Helisi=t (WLEE 25.5.2.4 15 “[E NEWR
B 7).
o IRFTGW, ¥ PIE1 2947981 RCIE LA K
INTCON 27174811 GIE 1 PEIE f7 & 1.
o WIE T RCREG Kt % RCIF thWrbr&dr, LA
N G X P 2 AR AL B (AT AR 2 4
HENRARAE AT, 23 EUERS I 7 RXIDT Al
TXICK 5| b s A o5 5 o EEHE B E th A
LRI B g NG, PIR1 472310 RCIF i
FRAGALEE 1. NI AL 3 AR HRARE 2 e fi o
MARBRAR BN, 5 404T SLEEP #5845 BER MR 4.
W% INTCON /74411 GIE 45 o bt 8 1, %
P HAE 004h Ab ) A KT AR 25 FE

25.6.2 PRIRIH ] 1 [R] 20 ik
FLAERHRAR R T 2%, ZEE NARERASE 20 2 117 06 2030
JELUR BTG A
» RCSTA Fll TXSTA #x il 25 47 25 S0 HL & A R 20
RIERE (LA 25.5.2.2 % “FEISNRER
=D I
o TR B B S N TXREG il & TXIF
Wrbr Az, MIMIETE TSR MK L MIX .
o WIRFHWT, ¥ PIE1 27728810 TXIE 7L %
INTCON 75472511 PEIE A% 1.
o PIE1 ZF47 2810 BT 442 TXIE BLE INTCON 75
2810 PEIE (20 J00E 1.
HEARHRAR AT, B84 CLvE 45 4 78 TX/CK B L f2 s i
BiES, 78 RX/IDT 51 A8 dE. TSR A%+
Bt AR AR R B e 2 G, TXREG 4%
P BRI A 45263 TSR, TXIF FWrbrBE i E 1. M
TKF AL P ge MR B Uit . b, TXREG ml s
Ml E R LU T R0%,  IRRAERE 2 TXIF s iR 47
MARHRASE e RIS, B 404T SLEEP #5845 BIRIIE 4 .
WA R R W VR (GIED) HUE 1, ¥ )T #ull: 0004h
AL 1R BT IR 25 FR T
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26.0 HAMBALEK (CPS) &k

ALK (CPS) #ith o ANl WU ] 5
A A H . fEHAIN I AF, CPS MR 5 ER H
¥#¢ (Printed Circuit Board, PCB) ER— &S, &
HEREAH I HESEE. UREH BT E T PCB 12
LW, BRI T — A, SECPS B A%
M. CPS BSR4 b — AN I 2 G I ki 2
PR, R 2 EL ) RE R

LRI NI EPE AT SIS
LA R IR T A

% P e
EZEE S LIRSy
EAWELE YA

LSRR ]

FEARNRIYI ) TAF

&l 26-1: R 2 i AL FRRAE I

— CPSCH<3:0>

CPSO Pg— TOCKI
CPS1 [X—|
CPS2 [X—]
CPS3 [X— CPSRNG<1:0>
CPS4 [X—| CPSON
CPS5 [X—] ’7 ’f

CPs6 [X—

CPS7 [G— s A

cpss® bd N C%IZ’ES@O%SgC

cpPso) BI—
cPs10W K—

@
( CPSON TOXCS

0

—
TMROCS TMROIF

Fosc/4

Timer0 #ik

e

HA

CPSCLK

TMR1CS<1:0>
Fosc
Fosc/4

Timerl 3R

cPs11® p—
cPs12® 5G—
cPs130 [—
cPs140) [—
cPs15W —

Ref-

CPSRM

CPSOUT

T10SC/
T1CKI

T1GSEL<1:0>
T1G

sync_C10UT
sync_C20UT

TMR1H:TMR1L
—1 EN

Timer1 [ 145
B

L

1. AXREASME L SIHLREIE, 1520 CPSCONT %158 (1788 26-2) .
2: Ui CPSON =0 (Z i ZMEAEE) , MIARSGE PTG,
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& 26-2: H AR A R IR A AR A

CPSx » CPSCLK

&
R

W
X =
&
W

CPSRM

¥ 1 REREHUERE. 5% b B A v
2:  HRARERAEME AR LT GR TG SR A
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26.1 HERBHIxR

CPS it 2 WA 16 BRI . HA b BAL B A8 X

) CPS<15:0>. ZAfiE 15 KA T HURARL, 2

i

o Bl E CPSCON1 % {7451 CPSCH<3:0> 1k
WEREAIER CPS 51,

o AR ANSEL £ & 1.

o KA TRIS 78 1.

o BATEHAFEHIEL,

R e % CPSx 514 5 80 2R il i R %

H5 HILE CPSx 51 . WA KA ) ANSEL 1

TRIS L E 1, & S8 A AL ERIR G a5 10, RAS

BB AR TR

26.2 HAMBAE IR

FEL 2 0 SR 3 4 T B 1 1 R R R e R
4l p, PArEA4E =M. CPSCONO AT A 11
CPSOUT v B B A il B A% JB IR 377 2% IR AS, BRIL 2 HE
FYR I P LT . $R o R IRS A M 3 (/> PCB
SR, [FAEEN Timer0 5 Timer1 IR P95, =354
HEZRAR MBI KE, 1 CPSCONO 2 {7 #% 1
CPSRNG<1:0> j& . 3% s (WA A rEL It 152 B A R0
I&:

o I KA T ISR T 1 I e I T A2

o TEAFAAIT, d KA B N A T S ZE .

26.3 SEHHEHN

LA Al AL SR T 2 A 225 f s A IR PR A LR
M. bR BETCS Ref+, T HEBERRN Ref-.
FHP AT ARG T [ 2 2 2% iU CFF Fl AL R %
PEAED S EL L (HEESELRE (FVR) #
HomBbiet i gs  (DAC) ddift) .

W ES W EN, Vss L Hs v T B P
(Ref-), VDD HLE#E LB{EHF (Ref+) .

{f O A8 2 2% W R I8, DAC  HL s o i R iR L o
(Ref-) , FVR HE¥E FBMEEY (Ref+) . fliHiX
L 25 IR AR 1 2 iR S AT AE VDD AR LI R ERE 2 .
JH i Jok 4 BT AR 22 Wi TR B LASRISAS A R S A
SRR E, BARS % E T T H
2, HAMEAL RS A TR i i

SR [Pk CPSCONO 2777441 CPSRM {7 #5
Hilo BEATE 1 RREFAT B SR, S TR RS
PEN e S R

T2 X TRETTARKEBEVRGEL, HSIE 14.0 ¥
“BEsXeaE (FVR) ” M%E 17.0 35 “Hiittigg
(DAC) HiR”,
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26.4 HREHE

HEL 7% ik 385 4% AR 3 2% T LAAE JURP AN [H ) He e Bl R
1, WRTSH e SRR R, PR
MM, ARG 4 B iiva .

CPSCONO Zi 175411 CPSRM {5152 i s ik
Feo THTALATIERE T A b BUAL SRR T A AR B A4 11 [ o
ZEHE. B 1 SMEFERES L BIE (FVR) FLu
B s (DAC) Bt pn 425 2 . RN
BESEHOENEZELR, HE3UE 263 1 “SH UL
ﬁ;—cﬁ» .

JHII I E CPSCONO 75 47-#5 1) CPSRNG<1:0> (k¢4
Fh2 2 o RN O WL RTE . TERA I A A Rk
Z LK 26-1 .

WA TR — 1, EARIE T SRR A G AC
(TSI, (EE DR FF IR & FL Bt AN 5 A G R (R L i 5y
PR FAE BRI TT RSN S B (90 3 93 ik 4
%y KK T G a5 B AL FE AL

AW HEN GBI, e i LRI 75 2R 5E fY) 4 K
2o XAE B A B E AR S S, SRR
EAHTES.

1 26-2 7 T L5 iR A N 5 AR S RO IR e A LA
TR .

* 26-1: ThEAR I #
CPSRM SHEEERBR CPSRNG<1:0> BiEE @
00 X ]
) 01 fi&
0 o
e 10 Hh
11 =
00 Mg 5 )
) 01 fi%
1 a1
RES 10 i
11 =0

1 BMTEZMEE, WS 3001 “HESMIE (PICL16(L)F1938/39) ” Wi iyt (IPD) .
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26.5 ERRHEIE

BN £ A M BAL SRR 3 2% IR AT A, T B N
Fe o FE LA, AT A A A R s
Timer0 % Timer1 $RALI Bl L2 b 45 A% R 3 s R 400
RT3 WA T O Bk DA s ) 32 34

26.6 [EHEHE

Z R A LSRR R S A O, TR E A (T
{532 4 U A R A PR KA S 8 3o T iy
SR P e CMRTR 7 7 I 2

& ﬁzﬂﬂ“%ﬁﬁéHHJ%EE%?M%M@@?E%%FHI
AR IS 5t 1 S T 2 D U5 A

26.6.1 TIMERO

BEEPE Timer0 5 &y CPS B i) 5 I 2% % Ui«

+ ¥ CPSCONO 77 {751 TOXCS {7 # 1.

+ ¥ OPTION_REG #7741 TMROCS 1 % -
kR TimerQ fF 4 & B8 IR,  FRA ML R
feks kol Timer0 FOIHEPE . JAbfE R, W2 ILE 20.0
FF “Timer0 " .

26.6.2 TIMER1

T FE Timer1 1F24 CPS MR & i 28 % IR, itk
T1CON % fE#s1) TMR1CS<1:0> W& N 11. k#*
Timer1 152 @ I 8 IR IN, PR b BAL BAR 7 2 ol
Timer1 e, R4 Timer! FEEL A [ 143088, fif
F TimerO ¥ Hbx 25 7T LA A0 FH 4523300 22 19 1 2k 11 49
.

ALK Timer0 % AR E 5 Timert 118928 B il it
o, 7R CPS B AR 43 BT s IR [ 2 ) 2
HAER, ESIE 2111 W “FHEH/EX: Timerl
7.

x 26-2: TIMERL f#feThik
TMR1ON TMR1GE Timerl T/ERA
0 0 KA
0 1 KA
1 0 i
1 1 TS AT B R

26.7 S

LA 52 CPS ki s ARk, T3 CPS bk il ik 14

BB5y o XA LU LR ARSI .

o POE [ E ISR IREL TimerO B¢ Timer1 _ET1%k.

o A HU A A B AL IR T % AR PR AT

o TfRE HH TR A B 2 0 R A A AR SR 3 A A
By 2 A N

o WEMNRBIE,

26.7.1 FRFRITR  CEAEMRED

TR 2 H A A AL SR T s AR R AR

o BBRikE CPSx 5l LB BNE 712k .

o TEE IR TFUAIT, 5% 5 I SR

o LE[EE RGN, RAEE I SR P A .

SE I B 0 VR R 5T H A B A SR 5 PS40 5 I
PRI TR F A A A SR ¥ 2 R 45T ) Bt
B B DA a2 I ) 3

26.7.2  FHERIR  CHAMARMERED

HAN A IR 2 T B B AL B IR 3 2 B R [
%o BT A A 354 IR 35 A IR I B 1

o TEMEE CPSX |78 n it 5 2 47 2

o AP BB R B R N G I S I

o CEFE RN TFUA I, 2 e I SR

o LE[EE RGN, RAEE I SR P A .

SE I B VR R 5 T A0S 2 P 7 8 ) H 2 A A S AR
Gt IRG IR A . A b 3L SR T o A R A5 1 e I
SR R DAL 52 I L 30T AT N 12N T AR AR AT
TR I HAS HE .
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26.7.3  HEEI{H

SR AL 7 T A AR5 33 A1 P 1
R 2 ). WET CPS BB Bt e
SE, WS BT ANTIO3 (b 2eA i B I Bl
AbEE » (DS01103A_CN) ,

E: W A A R T 2 R, 1S
JNVAEEEATRE

« AN1101 (LA fih AL I faj A )
(DS01101A_CN)

o ANT102  § Ht 25 fis 45542 ) A A R0 4 B

T ) (DS011 02AiCN )

26.8  PRHRHFIE M TAE

HERYERE, AR IR de(E nl Fr sz qr, Bl
FERAEAE TARBRIR S W2 it . 8 T i3 e g A K 2
TR T IRAR, A2 . AR, AEE I 2%
e/ P S U P AL L O

E: TimerO 7ERIRIIEANGE T4, HUbAE ST
ARIR I AN BE T T i A A% Sl
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26.9 FHAB/EN: CPS #=Hl
N 78R 26-1: CPSCONO: H AL Byl 7238 0

R/W-0/0 R/W-0/0 U-0 U-0 RW-00  R/W-0/0 R-0/0 R/W-0/0
CPSON | cPsRM | — | — | CPSRNG<1:0> CPSOUT | TOXCS
bit 7 bit 0

B«

R = nl iy W =[5 47 U = RYHUE, 240

u= A2z X = RAl -n/n = POR HI BOR I} ({18 / FrA At S A7 ) (918
1="H 1 0=1%%

bit 7 CPSON: CPS B ffifigfr

1 = ffifiz CPS Hith
0 = %%l CPS #ith
bit 6 CPSRM: HL & fili i k22 i R A
1= HAMEAL BAREHOE i AR 22 R
0 = LMl BiAL EARTE 2 [ 5 225 f AR
bit 5-4 REW: 20
bit 3-2 CPSRNG<1:0>: HIL A fili 4% jak 3t 3 [
W CPSRM = o_ ([f5E 5 & D -
00 = PR %8 K M
01 = 3% d A T FL ot s
10 = PR A AL TP Y
11 = PR AT A Y

WHE CPSRM =1 (A[AFZH i L) -
00 = Pei%#s 5. MR .
01 = PR A TR LIE .
10 = IRy AT Rva A
11 = PR T E BT .
bit 1 CPSOUT: HI & fili#ifL B 7 s R &AL
1 =PRGaAaER BT GRS S B
0 = PR AEAERERIL GRS D
bit 0 TOXCS: TimerQ #h i ik $E47
w4 TMROCS = 1:
TOXCS i FHIME AL T A % [Timer0 FEER AN I8k 4 TimerO ) 84 -
1 = Timer0 B £hy i Al B A% 8% 3% % CPSCLK
0 = Timer0 £ & TOCKI 5| Ji
11 4 TMROCS = 0:
Timer0 W20y th 4% [Timer0 #iEdz4], 4 Foscl/4d
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HAERR 26-2: CPSCON1: HLAfBL R Tras 1
U-0 u-0 u-0 U-0 R/W-0/0@ R/W-0/0 R/W-0/0 R/W-0/0
—_ | —_ | _ | —_ | CPSCH<3:0>
bit 7 bit 0
BvE
R = nJ {4y W = 1541 U= RS2, B840
u=AA X = K40 -n/n = POR F BOR I 11E / BB HoAh &2 A7 I 4
1="%1 0=15%
bit 7-4 FREH: HHO
bit 3-0 CPSCH<3:0>: H1 A fil 45 % ik i 3 i B4
44 CPSON = 0:
MG IX LA, EA WA GE T .
I CPSON =1:
0000 = @& 0 (CPSO)
0001 = J@iE1 (CPS1)
0010 = @2 (CPS2)
0011 = j#iE3 (CPS3)
0100 = jfi&4 (CPS4)
0101 = @i 5 (CPS5)
0110 = @i 6 (CPS6)
0111= j@iE7 (CPST)
1000 = jiiE 8 (cPss)
1001 = j@iE9 (cPs9)
1010 = j#ig 10 (cPS10M)
1011 = J@iE 11 (CPS11M)
1100 = jiiE 12 (cPs12t)
1101 = j@ig 13 (cPs13®)
1110 = j#ig 14 (cPs14d)
1111 = j@iE 15 (cPs15M)
* 1. IXEGHIESE PIC16L(F)1938 A5z,

2:  %fi{E PIC16L(F)1938 FASZHL, M 0.

DS40001574C_CN Zfi 322 11
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% 26-3; 5o R S 1 B B
L FR Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 2@?@

ANSELA = = ANSA5 | ANSA4 | ANSA3 | ANSA2 | ANSA1 ANSAO 126
ANSELB = = ANSB5 | ANSB4 | ANSB3 | ANSB2 | ANSB1 ANSBO 131
ANSELD ANSD7 | ANSD6 | ANSD5 | ANSD4 | ANSD3 | ANSD2 | ANSD1 | ANSDO 138
CPSCONO CPSON | CPSRM = = CPSRNG<1:0> CPSOUT | TOXCS 321
CPSCON1 = = = = CPSCH<3:0> 322
OPTION_REG | WPUEN | INTEDG | TMROCS | TMROSE PSA PS2 PS1 PSO 187
T1CON TMR1CS<1:0> T1CKPS<1:0> T10SCEN | T1SYNC — TMR1ON 197
TRISA TRISA7 | TRISA6 | TRISA5 | TRISA4 | TRISA3 | TRISA2 | TRISA1 | TRISAO 125
TRISB TRISB7 | TRISB6 | TRISB5 | TRISB4 | TRISB3 | TRISB2 | TRISB1 | TRISBO 130
TRISD® TRISD7 | TRISD6 | TRISD5 | TRISD4 | TRISD3 | TRISD2 | TRISD1 | TRISDO 137

BYE:  —= RSHAIG, $h 0. CPS BHA BRI G,
B 1. U PIC16(L)F1939.
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27.0 WEER (LCD) IKahfkik
7 7~ (Liquid Crystal Display, LCD) SKzhfiEt)
A AT LCD AR AT )7 45 8. 78
PIC16(L)F193X #sfFH, itk £ GEIRE) 4 A i
24 BRITHIAR . 1% LCD AR [F I IE v LAFE ] LCD 4
LCD KB ST R
o H#IKs) LCD itk
o 3ATS L AT %) LCD i
o W% 4 A
- A (A /\/\;g )
- 12 8H 24 aItm
- 13 8EH @AM raity
- 114 8/ 4Dt
o Bl
- 16 (PIC16(L)F1938)
- 24 (PIC16(L)F1939)
o #A. 1/2 8 1/3 LCD fhi &

nn
nn

)
)
)

E: PIC16(L)F1938 L-ffj COM3 1 SEG15 Jt
I —PHE5 8, BRURrEdE ] 1/4 SR
i, SEG15 ANl

& 27-1: LCD FRANHEHAE K
\
SR ALk LCDDATAX SEG<23:0>(% 3)
e — MUX ;z:{> % 1/0 5| @)
i ol
LCDCON
COM<3:0>()
LCDPS "> F /03] (6)]
LCDSEn
_ Fosci256 |
T10SC e

2:  7£ PIC16(L)F1939 |- SEG<23:0>,
3: PIC16(L)F1938 I{f COM3 #1 SEG15

W 1 RXEFESAEZS VO SIMHIE, WG LCD BRMIRCE, eI ea T =74

PIC16(L)F1938 I 4 SEG<15:0>,

SCHIF — B s ,  BEISEAEAT ] 1/4 SRR, SEG15 Anf .
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27.1 LCD &% F£27-1: LCD B f¥iE 175

LCD et 7 LN %5 /7 2% e LCD F1FEass

« LCD #7474 (LCDCON) Beftae HiE

« LCD Mifi %74 (LCDPS) PIC16(L)F1938 2 8

* LCD XfLupeiil?rfr 4% (LCDCST) — -

- LCD Bkl % {24 (LCDREF) LCDCON 73 (7 7 27-1) 54 LOD Gzl iskhy

. E %3/ LCD ELfE% /2% (LCDSER) #fF. LCDPS %ifrds (ajfrds 27-2) AL LCD Iffl
e 34 AL RER 17 PP A R, A RISk B 1, LCDSEN 777752

* % 12/ LCD H#i %74 (LCDDATAN) ({74 27-5) WUE O3 IR Rg .

LIF LCDSEn & 47 8% ] [«
« LCDSEQ SE<7:0>
« LCDSE1 SE<15:8>
« LCDSE2 SE<23:16>1)

W 1 OUEAT PIC16(L)F1939. |

—H.Jy LCD R WURtk THEE, T LCDDATAN %547
PRI BT IRATE Z2E A UL AR B W I ANE A% %
« LCDDATAO SEG<7:0>COMO0

« LCDDATA1 SEG<15:8>COMO0

LCDDATA2 SEG<23:16>COM0®

LCDDATA3 SEG<7:0>COM1

LCDDATA4 SEG<15:8>COMf1

LCDDATA5 SEG<23:16>COM1®

LCDDATA6 SEG<7:0>COM2

LCDDATA7 SEG<15:8>COM2

LCDDATA8 SEG<23:16>COM2(®)

LCDDATA9 SEG<7:0>COM3

LCDDATA10 SEG<15:8>COM3

LCDDATA11 SEG<23:16>COM3()

W 1 (UEAT PICI6(LF1939 B1F. |
YER7R B, FEai 44 27-6 ¥4I iA 7 LCDDATAN.

—HCE T Mk, LCDCON 2747 %% ) LCDEN {5t 7]
AT fE DA 1 LCD #ibe, il % LCDCON 277 441
SLPEN {7 1] {#f LCD T MR R IRAR X R4k 4L T4
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272 HAHwEN: LCD
HA7ER 27-1: LCDCON: ¥~ (LCD) #HlaFFa
R/W-0/0 R/W-0/0 R/C-0/0 u-0 R/W-0/0 R/W-0/0 R/W-1/1 R/W-1/1
LCDEN \ SLPEN \ WERR \ _ | CS<1:0> LMUX<1:0>
bit 7 bit 0
EvE:
R = A&7 W = 1] ‘547 U= RszIifz, 240
u= A4 X = K50 -n/n = POR FiI BOR I [IE / T At & A7 15 (194H
1=%1 0=1E% C = HAE &AL
bit 7 LCDEN: LCD xzh{fi fefr
1 = f#ifit LCD K5tk
0 = 2% LCD Wahiidh
bit 6 SLPEN: KT LCD K3 EREN
1 = PRERAE R T 2% 11 LCD BR5h ik
0 = {RARAE T (g LCD Ra) b
bit 5 WERR: LCD & KW A
1= LCDPS 7741 WA f7 = 0 By '5 X\ LCDDATAN % fr#%  CRA AR %)
0 = J5 LCD B4
bit 4 FAP: WA 0
bit 3-2 CS<1:0>: Bk £4
00 = Fosc/256
01 =T10SC (Timer1)
1x = LFINTOSC (31 kHz)
bit 1-0 LMUX<1:0>: A 3Lomiksefr
BRBEEK
LMUX<1:0> 1| Rz
PIC16(L)F1938 PIC16(L)F1939
00 & (COMO) 16 24 ok
01 1/2 (COM<1:0>) 32 48 1/2 5% 1/3
10 1/3 (COM<2:0>) 48 72 1/2 5% 1/3
11 1/4 (COM<3:0>) 60(") 96 113
H 1. fFIXEEEfE [, COM3 1 SEG15 MM A—/ N5, My BR g Tk Ik s 64 MG 2.
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AR 27-2: LCDPS: LCD #Mify %745
R/W-0/0 R/W-0/0 R-0/0 R-0/0 R/W-0/0 R/W-0/0 RIW-1/1 RIW-1/1
WFT | BIASMD | LcbA | wa | LP<3:0>
bit 7 bit 0
Bl v«
R = Ay W =[5 47 U = RHUE, 40
u= A2z x = ARl -n/n = POR 1 BOR IN{{E / AT HAb S AL I (1
1="% 1 0=1% C = Al %A
bit 7 WFT: BRI

1=B R (ER—ML RSN

0 =ARIWH CEEREPh A e & A 23 01—t P SR A 4D
bit 6 BIASMD: ' 158 ik £E47

¥ LMUX<1:0> = 00 K.

0 = FmER R ORERGIZM E N 1D

% LMUX<1:0> = 01 K.

1=1/2 f B

0 = 1/3 f &L

2 LMUX<1:0> = 10 H}:

1=1/2 fmERR

0 = 1/3 i &M

24 LMUX<1:0> = 11 K.

0 =1/3MmEMKNX CREMKZALEN 1)
bit 5 LCDA: LCD T{ERa&Ar

1 = LCD IR EAE T4F

0 = LCD IXshi AT T A1E
bit 4 WA: LCD 5 fRiPRAL:

1 = Y5 X\ LCDDATAN 27174

0 = 2% |5 A\ LCDDATAN %172
bit 3-0 LP<3:0>: LCD ¥4y i Eb ik 647

1111 =1:16

1110=1:15

1101 =1:14

1100 = 1:13

1011 = 1:12

1010 = 1:11

1001 = 1:10

1000 = 1:9

0111 =1:8

0110=1:7

0101=1:6

0100 =1:5

0011 =14

0010 =1:3

0001 =1:2

0000 = 1:1
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PIC16(L)F1938/9

AR 27-3: LCDREF: LCD &% ik #fil 37 f7 4%
R/W-0/0 RW-0/0  R/W-0/0 u-0 RW-00  R/W-0/0 R/W-0/0 U-0
LCDIRE | LCDIRS LCDIRI | — [ VLCD3PE | VLCD2PE | VLCD1PE —

bit 7 bit 0

Bl v«

R = al iy W = 547 U = KRB, 240

u= A2z x = RAI -n/n = POR H1 BOR I {{1i / FrA At S A7 I (918

1="% 1 0=1% C = Al %A

bit 7 LCDIRE: LCD W#§Z% Uk A fEN

1 ={FRENFE LCD 25 i, oKz 82 30 Py 300t bh 4 il v it
0 =25 LN LCD 3% /K
bit 6 LCDIRS: LCD %% i 57
W% LCDIRE = 1:
0= Wi LCD Xf bk e 4asiil (i VDD $ it B il
1= B LCD XfELEEFsbilt FVR K 3.072V % ! v R 42 At sy
4% L CDIRE = 0:
KRIEBNH LCD Xt L g il il . 2510 LCD FBRZEMIX
bit 5 LCDIRI: LCD 425461 L B 45 2% R AT e
2 LCD 580 8 MBI 23 b T IHFEAEC B I, AVFIC I 3 FVR X
1 =Y LCD %A HEIM 4 AT IhFERE B #), 2215 LCD i FVR ZZph[X
0 =LCD W #B FVR 2231 [X 2% LCD 2 B JF Hio BH I 48 D AE A =,
bit 4 AREP: A0
bit 3 VLCD3PE: VLCD3 3|ifdifief
1 = VLCD3 53445 45 A #4ffi i p J LCDBIAS3W
0 = Ki%EH: VLCD3 51 J#)
bit 2 VLCD2PE: VLCD2 5| gEAr
1 = VLCD2 5| i34 45 3 #fhi & v S LCDBIAS2()
0 = Ki&#: VLCD2 5|4
bit 1 VLCDI1PE: VLCD1 5|Ji{#fiefs
1= VLCD1 5 R 45 4 3 ff & i s LCDBIAS1®
0 = AK¥%EH: VLCD1 511
bit 0 REP: A0

¥ 1: TRISx 1 ANSELX [#1E 5 5| B HIAS 52 50 o
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HATRR 274 LCDCST: LCD Xt #4 & 7728
u-0 u-0 u-0 u-0 u-0 R/W-0/0 R/W-0/0 R/W-0/0
_ ‘ _ _ \ — | — LCDCST<2:0>
bit 7 bit O
B
R = nJEA7 W = 0] 5 U= R, A0
u= A4 x = R%1 -n/n = POR #1 BOR {1 / BT HAt &2 47 i (i
1="%1 0=J% C = HulyEHEAN
bit 7-3 FRsEP: N0
bit 2-0 LCDCST<2:0>: LCD XJ Lt srdasthilfr

JEBE LCD S bb B #2168 7 Ha BEL o9 2% Fry BELAL

iAE = B JE FLFE Y 2%

000 = H/PNRHAE (CBAXTELEE) o BRAZ v BH M 4 4l %
001 = FBfJE HLBH M &% Ay e R BHAE ) 1/7

010 = 5 J¥ FBH M 2% g fc K BHAR IR 2/7

011 = FHIE L RIZ% Ky i K BOAE I 3/7

100 = BRI HIBH 48 4 B CRHLAE ) 4/7

101 = B BH R0 2% S S5 K BAAE K] 5/7

110 = B L BH R0 2% 2 S5 K BRAEfK) 6/7

111 = BT R i KB (/LR »
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HAERR 27-5: LCDSEn: LCD B{fEE2Ffrss
R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 RIW-0/0 R/IW-0/0
SEn | SEn SEn | SEn SEn SEn SEn SEn
bit 7 bit 0
EE:
R = W37 W = A 54, U= Rz, 3280
TN X = K50 -n/n = POR #1 BOR K FIME / Frf HoAth 5247 1 1) (E
1=H1 0=15%
bit 7-0 SEn: BAERERL
1= ffRES B )b
0 = fifFge5 | ] 1/O Yike
1788 27-6: LCDDATAN: LCD ¥iE &

R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u R/W-x/u
SEGx-COMy | SEGx-COMy | SEGx-COMy | SEGx-COMy | SEGx-COMy | SEGx-COMy | SEGx-COMy | SEGx-COMy
bit 7 bit 0
B
R = AT W = 1] 5 U= RSEIML, 3240
u= A X = K5 -n/n = POR #1 BOR W} [’ / Jr A HA S AL ()4E
1="%1 0=7E%
bit 7-0 SEGX-COMy: 1§33 fAv

1= risefiz (AIEWD
0=ArzBE GEUD

© 2011-2013 Microchip Technology Inc.
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27.3 LCD Fehi%k+E

LCD #iteAs 3 FhmT B (e 4 e -

* Fosc/256

- T10SC

« LFINTOSC

AR RSB 256 4340 (FOsc/256) « 24
RYN o 8 MHz I, MEFIZ 0 EL KR EZ) 1 kHz 1
i o ML AT gafE . 102l LCDPS % /7 4% {ILCD
AR ELAL LP<3:0> 13 LCD Wi 4idi 2
AR E T10SC. Timer1 $R3% #3fii ] 32.768 kHz
mndRi, EABEIR AL 1 kHz Hr . EAE A Timert 45 4
fhyE, RO TICON /224K TIOSCEN fii& 1.

= ANNHENEJE 31 kHz LFINTOSC, B #4444 1 kHz
T H .

LKA AL T ARIRAR S, 28 AN S =N ek A 1
#FFi217 LCD,

& 27-2: LCD i4pr=4

{ii ] LCDCON % /728 ) CS<1:0> i A LLIEFRAT- ] ix 4
R
27.3.1 LCD fiisrsiss

4 {7 EeEs AT LU AR LCD BB T i as . A e
i es; HAEH LCDPS Zif7E8sK) LP<3:0> {/i%
B, R E T IS 1 A TR A L

T U I AT L2 1:1 2 1:16.

Fosc | =256 ‘L

5Bl 1 B Ss52
Z %

LJJKT??H 3888
PR T B, B +1.2.3 8 4

T Ao T Rz 7N A€

!

LP<3:0>

I N F s

T10SC 32 kHz 4 [y
H 4=

HHJIX +2 || 1/2
1/3,
LFINTOSC 1/4
FRFRAE = 31 kHz /f ?
CS<1:0> |

LMUX<1:0>

DS40001574C_CN Zfi 332 1T
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27.4 LCD fREHEEAER * 27-2: LCD REHE

LCD #H AT AL E g LU =P &AL 2 —: BHERE 12 R 13 WE

o FASWE (2R Vss Al VLCD) LCD fi# 0 Vss Vss Vss

o 2 fwE (3ANHELN: Vss. 1/2 Vicp il LCD fi & 1 — 1/2 VoD 1/3 Voo
VLeD) LCD & 2 — 1/2 VpbD 2/3 VbD

o 13 1WE (4 HEHH: Vss. 1/3VLcD. LCD W& 3 VLcb3 Vicp3 VLcD3
2/3 VLeb Fil Viep)

IRl SR P BCE AT I 2 A 3 A5 kAR
W E RS, PIC16(L)F193X A EBH AL Py xR ]
N B 2 2 Bh B B 4% . 35X 5 2 BE AT DL 5 46 3
VLCD<3:1> 5lgs A A, DAt K REYE, 155

LK 27-3.
& 27-3: LCD i & B s A= i HE B
VDD — LCDIRE
T O0— LCDIRS
_ — LCDA
1.024V
CkH FVR) ’ 3.072v
X3 —®
\/{ l — LCDIRE LCDRLP1
* — LCDIRS LCDRLPO
— LCDA

§ LCDCST<2:0>
VLCD3PE ( — LCDA
VLCD3

E Icdbias3

]

VLCD2PE §
VLCD2

E N Icdbias2
i BIASMD

!

:

VLCD1PE >
VLCD1

@ Icdbias1

:

Icdbias0

-|||—<—’\/W
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275 LCDRENHSEHEHMA

A LU H A 352 2% 06 T Fi BEL Y 265 K LC D i 8 Fi s — s =
0%, IR R SAEST LCD Beol M. I I R,
S RRIG LI 3 ASBHALVE R FE B AL R 152
WL 27-3,

27.5.1 P A 2T [ AH T3

1E 172 (B (BIASMD = 1) R, B a) s pH
NAER, DME R RAN RS, TR T AR,
BT LA AR 2 P45 i BEL IR 6% 11 BEL AL VR A2 140

273 LCD W &B#5 7 e BE DhFEAE X
(/3 fRED)
Tyt ARSI L B 45 £ _
B bR o0 47HFE
I 3MQ TpA
i 300 kQ 10 A
= 30 kQ 100 pA

2752 iR

N 715 25 22 B FRL BEL Y 4% 0] DA DA AE =R oh Rk,
T SV P e e B A RS LCD S LLEEAITh#E. LCD
EoRBRHOK, WP LCD Bt b s tgtles, R
TR ) AR AR A R LU

3P DEERE R LP. MP FI HP. 46 AR 224 )
AN T FEL B I 28 53 e /M THEE G N . AT SR P
TS B . R NS SR L 2
BTG R BT, LA Fe v i A i s SR At F
LCD #idefss i T4/E (LCDA=0) i, WHSHETEH
L 4 28547 2 P
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2753  HEYFERA TR

P51 LCD B AU BER B U — N LA, WUXAE LS
ORI AR A T RS IF LY, LCD WS
5 OB 28 £ HL S AR A PR R P R AR AEAS RIS
T A4k LCDRL #f7ds  (Arfrds 27-7) ¥4l

LCDRL #4788 SLVFLER G B A F B [ B A ShFEAR X
Z I, A SR A RN Rl Al g A2 €, M LCD
BUFE T IR . B IHFEAE AR B a2 JLuh B AR b i
TR A I ] N A5 3. LRLAT<2:0> ikt A Ttk
O] CHRAD o K 27-4.

TSP A, AT DMEH % 5 A T A%k PR T RE A
X, H ¥ 32 kHz I 84443 2] LCD =25 1 kHz
FEUEIR

) 27-4: LCD AHSHRL MBS MR R — KA
B[R] »

32 kHz frf 4 * E E *

tﬁﬂ%;iﬁgg;ﬁ E 'HOO X "HO1 X "HO2 'H03><'H04><'H05><'H06><'HO7><::£S><‘HOE><'HOF}<'H00><'HO1

e )

LRLAT<ZO>‘

'H3

\

B D<

«— LRLAT<2:0>—>

) G

sieist | X obehia A

= ==

\

IFERA B X ket A |

COMO |

SEGO |

COMO-SEGO - -
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M 9€€ # NO Ov.51000¥SA

"ouf ABojouyoa | diyoosIN £102-11L0Z @

& 27-5: LCD PS5 R F B M4 DUFE A DI P B —— SRR A S (L2 A, 12 fwEIRE))

. R = B »
32 kHz it 4 § ss [ ] " SS =
ﬁgﬁ};?ggﬁ [X'Hoox'HmX'H02X'H03X'Ho4)('Hos)('HosX'Ho7)<:S>('HOEX'HOFX'HOO)('HO1)('Hoz):('H03X'H04X‘H05X'H06X'H07 .b
e ) : 1 / ; i y
B [ X 5 { X 5 ) }
et X R A_ X D N EEEETND | D )
| LRLAT<2:0> = 011, | LRLAT<2:0> = 011, l

v o h i 5 vy

Vi

COMO-SEGO Vo

_V‘1

-V,

6/8€6T4(1)9TDId



"ou| ABojouyos | diyoosoIN €1.02-1 102 ©

M L€€ # NO Ov.51000+¥SA

& 27-6: LCD WS M L NE hFEEA Y P — KR B B (V2 8H, 12 wREKS)

BB I (1)

¥ BRI ] —

“— R > B )

32 kHz i 4

BRI
ot

By

s [ - — S B S B

ottt [ Yonresa Y o §) ke Y onrmka X R ke W onrtERA XIMEﬁ&ﬁB X nepist A X o] ks )

LRLAT<2:0> = 011 LRLAT<2:0> = 011 'LRLAT<2:0> = 011 'LRLAT<2:0> = 011
— -« —¥ —¥
1] V2
V4
COMO-SEGO Vo
V4
_V2

6/8€6T4(1)9TDId
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A 27-7: LCDRL: LCD 2%k FBH b 4t 4 il 5 77 45
R/W-0/0 R/W-0/0 R/W-0/0 R/W-0/0 u-0 R/W-0/0 R/W-0/0 R/W-0/0
LRLAP<1:0> LRLBP<1:0> | — | LRLAT<2:0>
bit 7 bit 0
BvE:
R = mJi5:4 W = 1’5 U= RSEHA, 82k 0
u= A% x = R4 -n/n = POR Fil BOR I [{{EL / B A7 SLth 52 A7 I 1RO
1= 11 0=1¥%
bit 7-6 LRLAP<1:0>: LCD Z: 5B HIBH 45 A B[] R 42 il i
A Te) [Eg g A IR (DL 27-4) -
00 = B LCD 25 JE Fi BH 0 5% 4 i - BT 0% 42
01 = PIEF LCD 2 %6 Hi B M 2% TAELEAR I AR |
10 = W& LCD Z% 50 1E HLUIH W 4% TAEAE P SRRl
11 = P#F LCD S0 B B 4% TARLE m AR T
bit 5-4 LRLBP<1:0>: LCD Z#% A HBH M 4% B i [H] ZhR 2 47
I TR Te] B B AR (L] 27-4) :
00 = N3 LCD 2254 1 i BHL I 265 4 ol I W7 3% 48
01 = Wi LCD %50 ri B M 48 TAEAERIHFER R
10 = W LCD % B6 T b I 2% T AR th S D Fe R
11 = &R LCD S50 TE HLH W 4% TAEAE m o ReA R
bit 3 FSE: wHO0
bit 2-0 LRLAT<2:0>: LCD S5 B B I 28 A I 7] [ 42 i1 47

BE 32 kHz BRI bk $, 2R A B TR) [a) g ShAFE AR A 2% i )
X ATIETE (WFT=0) :

000 = WK LCD ZH LB IR UG 240 T B TIFERLA

001 = A HLCD Z2586 % F BH 0 2% £ 1 ANl el 351 P9 Ak T ADIFERE AT £ 15 ANl el 391 Py Ak T B DI FERE A
010 = A HLCD S 25801 HI B 2% £ 24> Il ol 39T P9 Ak - A DI FERE I £ 14 4N b 39T P9 4k T B DI AR
011 = WHLCD 28 JE HLBH M 2% 71 34> I Bl 391 P9 0 T~ A DI FERR 2T £ 134N b ] 391 Py 40T B DU AR X
100 = WHBLCD 275 BT it B R 287 4 ANl 391 A b T AT RERR ST 7E 12 I Bl E13Y] Py Ak T B DI FERA
101 = W{BLCD S 2546 F H 9 2% £ 5 AN I bl Jal 31 P9 Ak T A D RERE T A 11 S 10T P b 1 B DI AR
110 = WBLCD S 46 AL BH I 255 £1 6 /S R UT A Ak T ADIFERE I 76 10 /NI 39T 9 4k T B DI AR
111 = W LCD 25 K57 B I 26 £ 7 AN I B R T N Ak T A ZIABRETTT £E O /NI b R0 A 4k T B DI AR

YT B IE (WFT=1):

000 = W LCD % HE HiBH M 45 4 28 4k T B Ty ERR 5

001 = WNFELCD S8 JE H BEL I 4 7F 1 N e B8 P Ak T A SHRERSE 2T 78 31 AN 8 P4 Ak T B D FEAR 3
010 = WEBLCD 27 K T HL BEL I 4% 76 2 A s R 3 P9 Ak T A TOREASE X 1T 7E 30 /N2 ) 1 P4 Ak T~ B D fEARE 2
011 = WEBLCD 22 K T HLBE I 4% 76 3 AN R 3 P Ak T~ A THFEAR 2 1T 7E 29 AN 21 1B P4 Ak T B ThEAR 2K
100 = AHELCD 23 T HL B I 44 7 4 AN I8 & 30T P9 A T A S REASE 2T E 28 ANl ) 101 9 4 T B Dl #EA X
101 = WELCD S50 2 L BH W9 44 46 5 AN I B 30T P Ak T A THREASE 2T 8 27 A ) 00 P 4k - B D fE A X
110 = WEELCD S B M H L 45 76 6 AN o 2 ) 35 P AT A SHFE RS T 7 26 4B R 3 P Ak T B DB X
111 = WHEELCD 2% 5 rE B I 45 A5 7 AN i R 3T ) b+ A THAERC T AE 25 /N B8 3H P) 4b - B ThFER S
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2754  XfEepEEds

LCD X Lb bl e B th— A~ 7 Sk OB T rEL B4 6, 1t
LCDCST fiixtil. &= WK 27-7.

LCDCST = 111 i, i kbl e i Bl -5 S5 5 05
iy LR IR 20 10%.
LCD #ibef= 1F T4E (LCDA=0) B, X bbEas s g
HBHAE K OFED S

&l 27-7: V\J%B%%%EEE%DX#H:EE%MEE
\VDDIO | 7 %
| N
| R R R R
3.072V }—HD—J\/\/\/—‘ o000
mevR | e
Sk FVR S
b | L‘zﬁ%m
| L2
| PPIPY BSEMIE -
| PR FH A T00S o
0
|
| LCDCST<2:0>
| 3
WS R | Kb Bl S 4

27.5.5 WIS &

EEAERT, WTLMfife LCD W& R MIN S %l
JEo fERERT, MEHLUEYEAT LU VobIo 5% 3 [l 52 5% i 1k
1 3 1% (3.072V) . KRIEFEWIHSHL LR, LCD XfLk
PER I AR, LCD i LR 20 A 4R
LCD #idefs: i T4/E (LCDA=0) I, W#SH R
P

WS i R A REJFE R T M 2 % f kR, LCDIRI
P 5LCDS % B LB I 45 B sh ThFEAE X D) bt 45 &
FAREARIhFE. LCDIRI =1 H LCD &2 5 i HiBH M 2%
REFINHER L B 2L 1 LCD B FVR 22X,

V. BN, LCD BIR&HIHEAMES %L
k.

27.5.6 VLCD<3:1> 5|

VLCD<3:1> 5|3 {4 4M5 LCD ' M 45 11 fig
AV EE SR BE T BB 4 . fi ] VLCD<3:1> 51JH3
ANBEAG N SRR LB &8 A . BE VLCD 5 JEIE
LCDREF #7r#s (H1rds 27-3) h BT i,
fie VBT — BT LCD R B A5 5 o ILEEHI h & AN
I 6 3 P Bt 1 B K RS

4N, TTLMEF VLCD<3:1> 3| i1 P 3 2% 86 T fa fH
PGS DL ZE, LAY i B 5 fg

T AR b BE R R B AN A N P, 2% A T B A
{58 VLCD3 BB, M o0 bl 428 51 e s A A
WS L TR TR 2%
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27.6 LCD EHER

LCD Wit n] LARE & 4 LR PO Rl & 2R A 2 —

- F& (UEEH COMOD

« 128 H (fFH COM<1:0>)

« 113EH (fFH COM<2:0>)

s 14 ZH (] COM<3:0>)

LCDCON % 74811 LMUX<1:0> fo7 [ Byl 7 S48
Wi~ LCD A SLim s (Vs S S WK 27-4) .
WERAZ S R B 110, TRAFHRN T TRIS A7 551504 77
Mo HRIZSIEY COM 355, MAZ5 K TRIS #
BEHAEER,
£ 27-4: A FEuR T E O

5H I;Tgi( COM3 COM2 COoM1

A 00 AR | AR | ORAEA
172 01 AR | RAEH] [
173 10 A (R (R
1/4 11 113K 1% 113K

27.7 Bffige

LCDSEnN Zif7#s F THEF A B S M5 h g, 511
THREM B A AN 5B A LCDE I Bh i 7 it 51
B4 T ThaE . B BINC & B 51, LCDSEn 274%
2P KR A AR VB A 1

WRZ ST 10, AN TRIS A7 iz HI%E /7
M. LCDSEn FAF#S LTI E 1 BN TRIS
FAFER A DA B

i AR, I | I /O, I

TMAZ LCD 51,

27.8 BEREH

LCDDATAX 3 7% o 1A H T LEAME R IRES . B
—fr R e X —ME %

F 74 27-6 7~ T LCDDATAX Z 17 s rh 4/ Mr 5%
MR ABUE S M LR R

WAT T BRI LCD% 28 kit 28 0 Al o 1 638 I RAM.

27.9 LCD iz
COM Fi1 SEG it it A2 )1 R Fr Jy LCD it o

£ 27-5; PSR A S
5H IR =
[y I /(4 x 1 x (LCD T34t ) x 32))
12 Hdili /(2 x 2 x (LCD T34 kL ) x 32))
173 I /(1 x 3 x (LCD iz ikt ) x 32))
1/4 I /(1 x 4 x (LCD T34t ) x 32))
HE: Iy Fosc/256. T10SCHELFINTOSC.
® 27-6: {#/H 8 MHz [¥) FOSC. T{EfE

32.768 kHz ] TIMER1 &%
LFINTOSC B [ {bUw ST %8

(A1 H2)

LP<3:0> | #& 12 | w3 | ua
2 122 122 162 122
3 81 81 108 81
4 61 61 81 61
5 49 49 65 49
6 41 41 54 41
7 35 35 47 35

DS40001574C_CN Zfi 340 1T

© 2011-2013 Microchip Technology Inc.




PIC16(L)F1938/9

£ 27-7: LCD BB TAER
LCD COMO COM1 COM2 COM3
Vet LCDDATAX LCD LCDDATAX LCD LCDDATAX LCD LCDDATAX LCD
Mtk B Bt B Hibt B B B
SEGO LCDDATAO, 0 LCDDATA3, 0 LCDDATASG, 0 LCDDATA9, 0
SEG1 LCDDATAO, 1 LCDDATAS3, 1 LCDDATAG, 1 LCDDATA9, 1
SEG2 LCDDATAO, 2 LCDDATA3, 2 LCDDATAS, 2 LCDDATA9, 2
SEG3 LCDDATAQO, 3 LCDDATA3, 3 LCDDATA®G, 3 LCDDATA9, 3
SEG4 LCDDATAO, 4 LCDDATAS3, 4 LCDDATAS, 4 LCDDATA9, 4
SEG5 LCDDATAQO, 5 LCDDATA3, 5 LCDDATASG, 5 LCDDATA9, 5
SEG6 LCDDATAO, 6 LCDDATA3, 6 LCDDATASG, 6 LCDDATAY9, 6
SEG7 LCDDATAO, 7 LCDDATAS3, 7 LCDDATAS, 7 LCDDATA9, 7
SEG8 LCDDATA1, 0 LCDDATA4, 0 LCDDATA7, 0 LCDDATA10, 0
SEG9 LCDDATA1, 1 LCDDATA4, 1 LCDDATA7, 1 LCDDATA10, 1
SEG10 LCDDATAT1, 2 LCDDATA4, 2 LCDDATA7, 2 LCDDATA10, 2
SEG11 LCDDATA1, 3 LCDDATA4, 3 LCDDATA7, 3 LCDDATA10, 3
SEG12 LCDDATAT1, 4 LCDDATA4, 4 LCDDATA7, 4 LCDDATA10, 4
SEG13 LCDDATA1, 5 LCDDATA4, 5 LCDDATA7, 5 LCDDATA10, 5
SEG14 LCDDATA1, 6 LCDDATA4, 6 LCDDATA7, 6 LCDDATA10, 6
SEG15 LCDDATA1,7 LCDDATA4, 7 LCDDATA7,7 LCDDATA10, 7
SEG16 LCDDATA2,0 LCDDATAS5, 0 LCDDATAS, 0 LCDDATA11, 0
SEG17 LCDDATA2, 1 LCDDATAS5, 1 LCDDATAS, 1 LCDDATA11, 1
SEG18 LCDDATA2, 2 LCDDATAS5, 2 LCDDATAS, 2 LCDDATA11, 2
SEG19 LCDDATA2, 3 LCDDATAS, 3 LCDDATAS, 3 LCDDATA11, 3
SEG20 LCDDATA2, 4 LCDDATAS5, 4 LCDDATAS, 4 LCDDATA11, 4
SEG21 LCDDATA2, 5 LCDDATAS5, 5 LCDDATAS, 5 LCDDATA11, 5
SEG22 LCDDATA2, 6 LCDDATAS5, 6 LCDDATAS, 6 LCDDATA11, 6
SEG23 LCDDATA2, 7 LCDDATAS, 7 LCDDATAS, 7 LCDDATA11,7
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27.10 LCD JJgr=4

A LCDT L (A A G L AL I
KAl B WIS L AR M. FEATIR %
LR R R E

COM fir 55 J R A A SR 1, 117 SEG L 75 (%
FHR.

[G%f% (COM-SEG) s ALfr s it, JFHLIL
AT RMS e i RMS (127 A ) (%
%, M RMS {47 E 3 5.

B4 ASSRACRI RN, B4 RMS {0 0 L
W AR A BB LA IR R EL

AL P EOKE) LCD: A ZURI B AL, 7E A BUE
AR A 3mSR R AR (AR W R R, SR
75 B P, ARCLAEREAWOL T kA, X, A
P TEAE HT A (R 75l 0 Ve, T B AR T U i 2
ANUA BEORUETS L D 2

1 WUREEm sk LCD RARAR
(LCDCONS<SLPEN> & 1) #EAMRHIR
A, WAZRRE AN NG, R R a4
% I VDC 4 O I A T HAT AR IR

2: 4 LCD Il Fosc/256, WRHaTik
i, A% LCDCON<SLPEN> % & i,
LCD #1437 RIBE AARHIR S RIE, 2444
ATIRARES N = AR BT 1% % L1 Voe J2
5Hh 0.

K 27-8 B & 27-18 ion i A BUHN B BU EAE R A 1/2
SH. 13 8 1/4 BRI R IEE.

& 27-8: BAIS I AIB BT
Vi
COMO 3 v
COMO 0
Vi
E i
SEGO 511 vy
A
W SEG1 5|l
Vo
V4
COMO-SEGO - - - - Vo
BrHLE
€ir"d) Vi
/ COMO-SEG1 Vo
| Bt A
NOWS® N —O CERO SR
[OXOXOROXV] (O] [OXO)]
L Ll L L
DANNLNW wn nw
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A 27-9: 128/, 12 MBS A
— ' . V2
51
comt COMO 51 | : v,
! : Vo
Vo
coM1 8| — | ' -
COMO 31 —
. Vo
' : V2
SEGO 71 v,
. Vo
— E oy,
SEG1 5| ; ! v,
! Vo
8 8 6 8 ] ' — V2
w w w
n 0 G v,
COMO-SEGO "~ "[ "~ """~ "[~"[-~"1~"F~"r-~—"F~—"1~~ Vo
B
| | ,
| V,
! Vi
COMO-SEG1 ——--{ - - B VA
Bl . v
CERO : ! . -V,
! ! I -V,
-~ 1AM —
1 A~ B 1)
H: 1 AMT = 2 ASBEINE
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& 27-10: 12 5. 12 mEESH K B AIEE

coM1 ! :
COMO /i

COMO

COM1 B Ji : V4

SEGO 5|

o PEGT 51
PRI
0 n

SEG3
SEG2

COMO-SEGO -~ -- - -----f--=--f-m-ofommofo-n- F- Vo
B
CHAO v,

COMO-SEG1‘ - - - - S ) S - Vo
BELE ! L
] -

(RO S

1 ABin ]

- 1AM = 2 AN Bl ]
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& 27-11: 12 BH. 13 REWSIHH A BB

COM1

COMO 5|

COM1 5|

SEGO 5|

SEG1 5|1

SEG3
SEG2
SEG1
SEGO

COMO-SEGO "~ -f-"f--f-"1--1--1-
By
CHRO

COMO-SEG1 - -f--t--ft--t--t--f-
BrAL K

(RO

‘T’

1A B T)

- 1AM = 2 AN BUTTA]

-~ 1 —
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& 27-12: 12 B, 13 1mEESIHK B BIBTE

coM1 COMO 2|k

COMO
COM1 5}

SEGO 5K

88EG1ﬂ%ﬂ
L
2}

SEG3
SEG2
SEG1

COMO-SEGO
B
CHAD

COMO-SEG1
BEH T
CEHO

E: 1 AT = 2 ASBURTA]

<
o

<
w

<
w

<
w

1 AN BU )

______

- -
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& 27-13: V3B 12 mEESIH K A BIBE

COMO 5|4

5 _—
COM1 311 4,7_‘ | | v,
Vo

. v
COM2 51 fiy ] ] vj
J. — Vo

< < <
o TN

COM2

COoM1
COMO

SEG1 5|}

SEGO A1 ] - v
SEG2 3| 1
L L Vo
_I _I V2
— — Vp

SEG2
SEGO

o
L
n

COMO-SEGO0
Ber i
RO

COMO-SEG1 - - -
Bk
30

Sy VA

1A B 1)

E: 1AM = 2 ASBUN )
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& 27-14: V3B, 12 mEESIH K B A E

COMO 511 nE i zf

COM1 511 ] : i v,
L | g v

: X ' i
COM2 3|1 [ : v2
X . 1

COM2

COM1
COMO

it

: : ' A
SEGO 51
Vi
] o O] ' ! :
L L L ' l !
w n n
SEG1 31 I
) v
Vo
COMO-SEGO
Ber i
(O
COMO-SEGH
B I
%0
2
o
1B I
- 1AM = 2 SB[
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& 27-15: 13 8. U3 REWIIHH A BIE
N
i V2
M

COMO 7|4 \2
Vo
V3
i V2
COM1 5| Vi
Vo
V3
Vo

COM2 5| it
A
i ’ Vo
l V3
_III , o

SEGO Fll
SEG2 51 ALL T—L ; Vi

3 3 8 - -
17 n n Vs
SEG1 5| V2
) v
; ' Vo
5 v
: : V2
: — Vi
COMO-SEGO i Vo
Bl | BN
B | v
COMO-SEG1 - - - { - -
BrHE
CHERO
— 1 ——
1 ANBLIRF ]
E: 1AM = 2 ANBEI T
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& 27-16: 13 8. 13 1REESIHK B BIBTE

COMO 5|

COM2

COM1 5|
COM1

COMO

it

COM2 5|

SEGO 5|k

SEG2
SEGH1
SEGO

SEG1 51§

COMO-SEGO
B I
RO

COMO-SEG1
B
A0

- 2

>

1 NEL IR ]

& 1 A4ME = 2 ASBE ).
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& 27-17: 14 BH. 13 IREESIFE A BB

COM3

COM2

COM1 511

COM1

i

COM2 5|

COMB3 5|1

SEGO 5|

SEG1 54

SEG1—]

SEGO

COMO-SEGO
BEHT
CHAO

COMO-SEG1
B s
(RO

i 1 AN = 2 B TR

. . V3
COMO 511 LMILMW V2
: : Vo

. | V3
1 1 V2

Vi
: : Vo
: : V3

Vo
. i V4
. . Vo

] ] ]
P 2
RN L LN N LS

~— 1A —

1 /MBI ]
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& 27-18: 14 BH. 13 IREESIHHK B BB

00M31 . . . Vs
COMO 51 J—I_\—“l_,—r\—l_l—‘_‘—L V2

COM2 ; Vo
! : l Vg

Al ' ' ' Va

cont COM1 3|1 UMW Vi
' [ | 0

. . . Vs

com2 511y L Ll [ :ﬂ V2

: : ; Vo

1 E 1 V3

1 ! T V2

COMS3 5| W Vi

: ! : Vo

1 1 1 V3

SEGO 5 Ww v

. . . Vo

— o : i : $3
@ Q SEG1 3 wmﬂﬁ_mf V&
%) %) | : . Vo
COMO-SEGO - -|-

BtHE

CERO

COMO-SEGH
BtHE . v
(?E&&) ' ' ' ' ' _V2
~ 24— 3

1 A B[]
7 1 At = 2 ASBEa]
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27.11 LCD i

LCD MY AL A rp b 7750, 24 LCD 2l ds A 23
TR R e W, ikt B BSOS AL
Fto LCD I Jy A AEARAL 145 SCLCD MU J (1 187

27.11.1  LCD {1 7= A Fh Wy
Bz o6 (LCDA M 173824 0) 15742 LCD i,

27.11.2  LCD fip ¥

—ASHIWIT 46T COMO 2 b5 5 I iHia v . 7E LCD
P S O BT T BT AR B B S Vi ) ), A ar R
Taala ol TS Sl iy A B ey B S O el i
(TEINT) , Tl 27-19 Fiom. ZEFP TR AERT TFWR I A]
J5, LCD IS5 FF LA 7 T —MiiEE . B 5 b 20 fE
TFWR BN, [R7EICIHIBE G LCD #45H 2%:55 T 46 i 1n)
i .

X LCD UKzh#str B R E H LMUX<1:0> fi AT
00 (¥PASINEh) N, WAL —Se M o B, e
Pk YRS 3 FRER B A, R re iy a5 5
BT . — AR EBIGR A A, 2750
FB B A B AN, R SFIN—DEHR D
. Mk, H#EH B BN, /o nff LCD %
FH R AW WS 0T — i .

1E B RIS A5 NP5 1EAG, ek L EE R B
BRAIN RN . M5 B S EER, — B Pl T
E#1E, 4 LCDCON 7347451 WERR Mt E 1,
AARESKRAEE#RE.

e Mk A B RARREALH (5 1
B AR AN S =4 LCD i 87 .
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& 27-19: 14 = LRFI A T Ol —B B, JEfES)
LCD 03 Vs 17
1l T A

o |
E | L V.
COMO —‘—l . l ' Y,
. : : : VA
: : : | : Vs
: ' . ' v
CoM1 4|—|— I ' | Vi
I : : : I Vo
: : : ,7 | Vs
com2 | , : I Vi
| HEE — v
coms  ——— ' 4‘— Vs
1 : : i ¥2
: S | : : Vo

E‘ 2 M : : =

TI T TFINT t

i i S TR i

BUE S BUES SUE

TFWR = TFRAME/2*(LMUX<1:0> + 1) + Tcy/2

TFINT = (TFWR/2 — (2 TcY + 40 ns)) —» /M = 1.5(TFRAME/4) — (2 Tcy + 40 ns)
(TFWR/2 — (1 Tcy + 40 ns)) > K = 1.5(TFRAME/4) — (1 Tcy + 40 ns)
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27.12 PRERBHIE A TR R

LCD#Ee AT LA TAEFEMRMARE A T o #5820 4% tHLCDCON
A7 231 SLPEN £, # SLPEN 1/ & 1 ftiF LCD
FEHE AR . # SLPEN 4731 28 A VPR 70 AR HIR
MR N AksE TAE.

AT T SLEEP #54 H SLPEN =1, 84 LCD #xk
B 1 TE T BE IR EE N F R T R R . Rk
N7 R R, JRE B A L B BN LCD B s
5. K 27-20 60 T b #RAE.

LCD #idhny LI & RIS R FisqT. Bkt
LCDCON ZFf7#81) SLPEN 4. 2% SLPEN F1F
WML E LCD AL 4ol o LCD BEHefERIREE S iz
1T. # SLPEN & 1 JF IEAiPAT LCD R SC PR/ 44
11 LCD FHeAE AR AR 20N a2 4T T 1548 T
WIRHAT T SLEEP #54- H SLPEN = 1, J§4 LCD ik
B RIE BT ThAE . Kl I sl A Vss kN HL IR
KWK . 78 LCD MiHuli 2R 113+ H 24 51 5 3 52 &
Jo » AR BoR R B HR AR, A 34T SLEEP &
4, B4kl LCD fitk, NiF% LCDEN fi7. LCD
FELE TR S A F I R L T % LCDA 7 A 1k £
Rdactesl T8

BILFE LCD 2R IR FI S0 T, A 2800 IE A e N AR IR AR X
+ 5% LCDEN

o 2545 LCDA =0 Glid Atk

+ 4T SLEEP

7F LCD B sl Fosc/d I, % SLPEN = 0 H.
AT T SLEEP, #E4 LCD HEHUK S TAE, fAEF5IH
UK E) I LCD F AR o kK it n 8] 52 1) LCD
KGR LCD EonBE. ERIEHIA LCD BB, wrLh
EARIR AT IEAIM S A LCD bk, ok 2eZs LCD BBt
BhLL AL LCD bk 4k s 4E RIS (138 47 .

WIRHAT T SLEEP #54-. SLPEN = 0 H. LCD #&deirffh
J T10SC i LFINTOSC, B4 #5344k 5 s
LCDDATA ZFfr#sar s, EMIRECTr, AgEx
M LCD %i¥5 . Wk LCDIE {7 & 1, e4K#4 F—4-LCD
M1 5 AR AR A i . LCD bk 1) F 3 S A A0 AR =X
AR, SR, SRERAEAThFCE N CPU Fitifh
AN R AT T B AT o

42 27-8 7R T LCD BEHRAEARMRAS T A H] =4S ml i i
Bt b g — AN IR RN AR A

vE: LCDEN {3 %, LCD HiHukemiss ok
AR, BRI, D5 s B o
e TR T ECE N S RS i A
MIZhFE, B 244 o O TRIS 547854

LCD 53R 5) i~

WIRHAT T SLEEP 454 H SLPEN = 0, JB4 ik
47k LCDDATA ZF/7 8 I M A . Bl BERAEAR
AR R 4k AT, by 25 LFINTOSCE{ T10SC
AN B o AEARIRA N, ANAEE o LCD %l . LCD
P e SERTIMER = e bl oy W N7 NP 3 1 SPI/N ( I R  T E
P TIFEH DR P A% R A AR 8 7 56 P T B

% 27-8 W R T LCD AR AR R T4 A = A7) A IS
b b — AN BRI RS

+27-8: PREREIIA] LCD BERFPRZS

i BhdE SLPEN PRARHA R K TAE

R

T10SC

LFINTOSC

Fosc/4

R|lO|r|O|r
o (T | (A |

vE: DAZE T LFINTOSC 54k T10SC 1%

5 /4 e LCD BiAE PRIRIYI I 4k 2L T AE .

WP 42T LCD iy IR E RN B )
H LCDIE = 1, WASEEAET —ANmiid S MRS
M

© 2011-2013 Microchip Technology Inc.

DS40001574C_CN % 355 1t



PIC16(L)F1938/9

& 27-20: N BHARIE (SLPEN =1 &)

COMO {m
COM1 M

J_ !
i

< < <
o -~ N

< < <
o =N

| | I

' V1

COM2 fJ . «I Vo

l Z ' 5 N

: Va

SEGO : | Vo
- 24w T
AT SLEEP 54 MG
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27.13 & LCD #k
RS LCD b )25 BB .

1.

2.

3.

i [T} LCDPS & 174411 LP<3:0> A7 ] Lk i i
BT AEL o

i F LCDSEN 25474 1] LU AH B (¥ 5 BEITC B 4 B
L)

{§iFil LCDCON 757748 LCD BE/E QT Fic &
- f#H LMUX<1:0> o7 fic & 52 1 i B A X

- {# CS<1:0> {7 it & i Bh st

- {§if] SLPEN 47 B B AR AR 5K

BRI S NG %5 2 4% LCDDATAO %
LCDDATA11 (PIC16F1938 Ty
LCDDATA23) .

5% PIR2 %1785 LCD T ikrkr& 47 LCDIF, 1
RS, WDk PIE2 %7748 LCDIE 78 1 %
ST

Wi %% % LCDRL. LCDREF FlAH1
ANSELX 75 175 K L & 5 LUK o

1 LCDCON %i/7#% 1) LCDEN f7& 1 1fifig
LCD #itk,

27.14 %% LCD Bk
Ak |- LCD #idk, N LCDCON %4485 A4 0.

27.15 LCD H#iEE

{4 LCD BEi, FOFE dBL T =AM 2«
. PRI

- LCD fi& U

+ LCD Btirizs

KSR AR LE,  LCD BEB 1 b 00 RE AT L2

27.15.1  {RIGaER

A P LCD BEH I 0625 2% FE8 T 6 I S I B 1O LR » 4R 9%
AR R 2 A T A S B Y
27.15.2 LCD fi &

LCD &V (PNIBEAME) ST ke Bk, 75
AL AT EE S ASAS BRI 350 LRI A FH K Fi BEL LA FL 7
N,

27.15.3 LCD By

AU LCD BeE LA, e ZifEfE— Mmoo LT 78I
Hio LCD BUR/NAER A M H AR BE e AR
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% 27-9: 5 LCD BEMHKRHFABILE
. . . . . . . . HAFRET
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
#H P TR
INTCON GIE PEIE TMROIE INTE IOCIE TMROIF INTF IOCIF 90
LCDCON LCDEN SLPEN WERR = CS<1:0> LMUX<1:0> 327
LCDCST = = — — — LCDCST<2:0> 330
LCDDATAQ SEG7 SEG6 SEG5 SEG4 SEG3 SEG2 SEGH1 SEGO 331
COMO COMO COMO COMO COMO COMO COMO COMO
LCDDATA1 SEG15 SEG14 SEG13 SEG12 SEG11 SEG10 SEG9 SEG8 331
COMO COMO COMO COMO COMO COMO COMO COMO
LCDDATA2 SEG23 SEG22 SEG21 SEG20 SEG19 SEG18 SEG17 SEG16 331
COMO COMO COMO COMO COMO COMO COMO COMO
LCDDATA3 SEG7 SEG6 SEG5 SEG4 SEG3 SEG2 SEGH1 SEGO 331
COM1 COM1 COM1 COM1 COM1 COM1 COM1 COM1
LCDDATA4 SEG15 SEG14 SEG13 SEG12 SEG11 SEG10 SEG9 SEG8 331
COM1 COM1 COM1 COM1 COM1 COM1 COM1 COM1
LCDDATA5 SEG23 SEG22 SEG21 SEG20 SEG19 SEG18 SEG17 SEG16 331
COM1 COM1 COM1 COM1 COM1 COM1 COM1 COM1
LCDDATA6 SEG7 SEG6 SEG5 SEG4 SEG3 SEG2 SEGH1 SEGO 331
COM2 COM2 COM2 COM2 COM2 COM2 COM2 COM2
LCDDATA7 SEG15 SEG14 SEG13 SEG12 SEG11 SEG10 SEG9 SEG8 331
COM2 COM2 COM2 COM2 COM2 COM2 COM2 COM2
LCDDATAS8 SEG23 SEG22 SEG21 SEG20 SEG19 SEG18 SEG17 SEG16 331
COM2 COM2 COM2 COM2 COM2 COM2 COM2 COM2
LCDDATA9 SEG7 SEG6 SEG5 SEG4 SEG3 SEG2 SEGH1 SEGO 331
COM3 COM3 COM3 COM3 COM3 COM3 COM3 COM3
LCDDATA10 SEG15 SEG14 SEG13 SEG12 SEG11 SEG10 SEG9 SEG8 331
COM3 COM3 COM3 COM3 COM3 COM3 COM3 COM3
LCDDATA11 SEG23 SEG22 SEG21 SEG20 SEG19 SEG18 SEG17 SEG16 331
COM3 COM3 COM3 COM3 COM3 COM3 COM3 COM3
LCDPS WFT BIASMD LCDA WA LP<3:0> 328
LCDREF LCDIRE | LCDIRS | LCDIRI = VLCD3PE | VLCD2PE | VLCD1PE — 329
LCDRL LRLAP<1:0> LRLBP<1:0> = LRLAT<2:0> 338
LCDSEO SE<7:0> 331
LCDSE1 SE<15:8> 331
LCDSE2 SE<23:16> 331
PIE2 OSFIE C2IE C1IE EEIE BCLIE LCDIE — CCP2IE 92
PIR2 OSFIF C2IF C1IF EEIF BCLIF LCDIF = CCP2IF 95
T1CON TMR1CS<1:0> T1CKPS<1:0> T10SCEN | T1SYNC = TMR1ON 197
i — = REPLHATC, 4 0. LCD B A FIE 3T .

DS40001574C_CN 5 358 11 © 2011-2013 Microchip Technology Inc.



PIC16(L)F1938/9

28.0 TELHATHIE (CSP™)

ICSP™ iifie fuir e A L AR IS A P R R 287 o
SR AT ATERENC IR AR 2 5 58 e, AT AT DA F e it A
E‘JI#EM%?EU#N%%#F%EG ICSP™ Z5fe i 2 5 4
J :

* ICSPCLK

« ICSPDAT

« MCLR/VPP

* VDD

* Vss

FEGRTE IR, W AT A R A g
ID FHORC & 7347405 . ICSPDAT 5 & M TA&% eh T4k
PRI /O, ISCPCLK 5| & s N 5. T
ICSP™ TEZ (58, 155 W “PIC16193X/PIC16LF193X
Memory Programming Specification” (DS41360A) .

28.1 FEHMEHAER

Wit ICSPCLK F1 ICSPDAT 5| {4 AR HL 4R )5
¥ MCLR/VPP 51 ERIHEIETHSE VIHH, w8 fEE T
R IRFERE A2

FUGR BT P24 T VIHH (9.0V) [ VPP, MM
BL— AN SR R VPP HL . il E B, 1S LK

28-1.
&l 28-1: VPP R #128 7451 FL %
RJ11-6PIN
1 6
VPP 5 5
VDD
3 4
Vss 2 3
ICSP_DATA( >
ICSP_CLOCK| 1
NCG— I
RJ11-6PIN
! ® R1 = Hbr
AMPLABYICD2 | |, Z= H AR
- 270 Q
LM431BCMX
2 A KL
3 A Ul .
61A  nNcl4
7In  NCPE-
VREF
8
R2 R3
A AN
10k 1% 24k 1%
e MPLAB® ICD 2 7=/Eff) Ve HE KT
PIC16(L)F193X (115 Kk VPP i,
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28.2 fRE4RFEFHAERK

I gm FEE AR FEVFPIC16(L)F193X 84 AEAE AT 5 s

FI1E &0 AUE ) VoD 3E4T9n e . 0 E T 5 A7 a1 LVP

P EHN LI, [FfGE TRE ICSP gafeit A, 22

25 KR ICSP 2, 40K LVP 7 3EE 4 0.

K G FE I AR DA T AR

1. ¥ MCLR %1% VIL.

2. 7E ICSPDAT 51 Ffr 32 A% H¥ 51,
ICSPCLK 5 [ B_L % i s 4

EEAT I e E, NEARESE /| KEHEAT,

MCLR gt IR FFE VIL FE~ -,

WA BE TR (LVP = 1), ¥ AZMlifE MCLR

SALIhEE, HIGkAE. T2FER, ESIE 64 1

“MCLR” .

JUREIE A PR g AR 2R LVP S FEHT 4 fE N O

28.3 EHHmE#ED

W, 5 AR R AN ICSP™ % 3k SE R
TR T 1 UL 13% 4 8% 52 SR H 6P6C (6 /51 J, 6 4
R UM RI11. 155 ILE 28-2.

MAE

& 28-3: PICKit™ RN

& 28-2: ICD RJ-11 #8840

® ICSPDAT

2 4 NC

VDD~

© 0

ey o °/ICSPCL}i
H br

1
/ PC R

VPPIMCLR
JA

Vss

G

1= VPPIMCLR

2 = Hbs#41 Vob
3=Vss (H)

4 = ICSPDAT

5 =ICSPCLK

6 = ik

Ty MR PICKIt™ S g e Sl 1 b g A ] B
/J 0.1 D~ HIbnAE 6 5IINER L. W5 ILIA 28-3.

>

* 6 gl RS (0.100" ) FE) A3

E11 N Y

5| B g *
1 = VPPIMCLR
2 = H¥r#8141% VDD
3=Vss ()
= |ICSPDAT

= ICSPCLK
6 = L%

DR WN -

Rz 0.025" (TS
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AR, e T PCB Wik, S WA
PRI as g R as T

S TS T o 0 e P G R 5 | A A P B R o 2K
TSR T HARN I, TR Am b, AR L ik
g RIastt. HE2HER, HS WK 284,

&l 28-4: ICSP™ 4RfE ) SRl E R

N

Y FE VDD BREN

ki T L
VDD - VDD
VPP MCLR/VPP
Vss Vss
i ICSPDAT
I , ICSPCLK

BIEWERE
* [FEEEE RIETFH T E) -
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29.0 FRASHEILR

4% PIC16 #5402 —AN 14 1%, A EEMFTE

T HIERVER, BRAERD Aoy LN = R3S

o [T ERE SRS

o T A RS A

o 7RISR AR R A

SERPECRE R E AR 2 ks At b E .

% 29-3 B H T AT 4 MPASM™ I 25 3% i1 5 (136 4 .

Bt $a 4 # I 4E e 2 I BAT 525, (HEE B4t

LT 44 T BB AN A

o TRETF W FTEMA I (CALL F1 CALLW)

o MNHITEL R IR P WA (RETURN,
RETLW ! RETFIE)

o FEPBREE TR EP A HY (GOTO. BRA. BRW.
BTFSS. BTFSC. DECFSZ fl INCSFZ)

o BATATHR A5 | TR S 25 A7 2 FLAT Y ) SCpEa 4%
FAERHR LT MR, BFEZH ML A
Mo

—ANEA NI 4 NMEG A DRSS SR N

4 MHz, W44t 1 MHz (IARFRIE S $AT .,

BT tR4 "B Oxhh #8208 Rm— AT oS HEHI %

Horp b RoR—r N BEHRECF

29.1 -1 - 58E
FTA 75 A P SO B A7 A4 IR A TS AT - Bk - 5
(R-M-W) #:E. HIfi64 o H AR 2 17 846557 d 1%
1798, BEOSER AR 2E . B S AP I8 4
LK 0 1% 2 17 AT SR A

£ 29-1: BEIS T B A

FEB L

SCPEFF A gs il (0x00 %1 OX7F)

8 7 STy A i N A7 ik

SEEVECT B R B S

f
W | TR A RN
b
k
X

Zmg (=08 1),
ICm s B x = 0 AL . B T HIFE I
Microchip #AF T HAFA, s A xR .

d | Hird skt d=0: £REEE W,
d=1: ZRAFE AT
BAEAN D=1,

n |FSR & INDF %5 (0-1)

mm | i/ e 7 s

% 29-2: FHE YL

FEB L]

PC | BEfFil- %

TO |mif

C |#tprfr

DC [ ihfirfir

Z | eFprhs

PD_| sy fr
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A 29-1: 152 B — g S
T 0 (S A B R S 4
13 8 7 6 0
L | d [foctwfmnb |

d = 0 FRAHAE N W 25 174
d = 1 JREE RAE NS AE 2 €
f= 7 B3Pk 7 At
T RS 3 7 4 A s &
13 10 9 76 0
[ B [ b o] Ui e s
b =3 {ifi st
£= 7 BLCPR7 f7 Ak
ST IR ¢
—fieks st
13 8 7 0
| AR |k Grmgo

k =8 f LRI %{E

{¢ CALL 1 GOTO 54
13 1 10 0

(R k (GZRIO
k=11 77 A

¢ MOVLP #54
13 7 6 0

P (E k GGZEIEO
k=7 {75z R

¥ MOVLB $54*
13 5 4 0
RN k (SZEIED
k = 5 fr 7B

X BRA 54
13 9 8 0
oy (En k (CEIED

k =9 {2 BRI

FSR fifs¥54
13 7 6 5 0
BRERD |n | k GEEIED
n = FIMN 1 FSR
k = 6 {37 BRI %A

FSR 18454
13 3 2 1 0
BERD |qm<@ﬂ4
n = MM FSR
m = 2 fikEa A

I ERAERY
13 0
S (R
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® 29-3: PIC16(L)F193X H¥iRA$e 44

Bas, - j— 14 frERftee MK |

f3 (5 MSh Lsb | &AL

T R SO A R
ADDWF . d W A R 1 00 0111 dfff FFFF|C. DCHIZ|2
ADDWFC f,d W RN FEAT 5 AL (R AT 0 1 11 1101 dffFf FFFF|(C. DCf1Z|2
ANDWF  f,d W Al f/EZ R HIZ 5 1 00 0101 dfff FFFf|Z 2
ASRF f, d HAL# 1 11 0111 dfff fFFF|CH1Z 2
LSLF f, d AR FER 1 11 0101 dfff FFFF|CHIZ 2
LSRF fd IR 1 11 0110 dfff fFFF|(CHIZ 2
CLRF f W fiEE 1 00 0001 Ifff FFff|Z 2
CLRW - W R 1 00 0001 0000 00xx |Z
COMF f, d fHLR 1 00 1001 dfff FFFf|Z 2
DECF f, d £ 3 1 1 00 0011 dfff fFff|Z 2
INCF f, d £ 36148 1 1 00 1010 dfff ffff|Z 2
IORWF  f,d W 5 f @ eis s 1 00 0100 dfff FFfFf|Z 2
MOVF f, d fE% f 1 00 1000 dfff FFff|Z 2
MOVWF  f W 283 f 1 00 0000 1FFF fFFf 2
RLF f, d X f PAT HEBEL (R AR 1 00 1101 dfff fFFf|C 2
RRF f d X} £ HAT AL TR A TS 1 00 1100 dfff ffff|C 2
SUBWF f,d fIlE W 1 00 0010 dfff fFFf|C. DCHIZ|2
SUBWFB f,d o W GRS 1 11 1011 dfff fFFF|(C. DCHZ|2
SWAPF  f,d WG f AN R T A 1 00 1110 dfff fFff 2
XORWF  f, d W 5 f {EB 4 Rz 1 00 0110 dfff ffff|Z 2
TH 27T Bt 24
DECFsz |f. d fEBUR 1, 24 O Bkt 1(2) 00 |1011 |dfff | FFFF 1,2
INCFsz |f.d fuplE 1, 4 0 kit 1(2) 00 |1111 |dFFf |FFFF 1,2
TH AL W SO B R 28 i 1R
BCF f b ¥ f S fr s 1 01 |0Obb |bfff | FFFF 2
BSF f,b A f P RAE 1 1 01 |O1bb |bfff | FFFF 2
T A AL Bkt e 1

BTFSC f,b Bl f PR, S 0 Bk 1(2) 01 10bb bfff fFFf 1,2
BTFSS f,b Kol £ o sy, 1 Bk 1(2) 01 11lbb bfff ffFf 1,2
SRR SERE
ADDLW  k SEEIHCR W RN 1 11 1110 kkkk kkkk [c. DC#1Z
ANDLW Kk STEIEE W R 5iE e 1 11 1001 kkkk kkkk |Z
IORLW k ST W B R s 1 11 1000 kkkk kkkk |Z
MOVLB  k 7 B E L% 5 BSR 1 00 0000 001k kkkk
MOVLP  k H5 37 B ¥ 3% 81 PCLATH 1 11 0001 1kkk kkkk
MOVLW  k W7 ML 3] W 1 11 0000 kkkk kkkk
SUBLW  k ST BIEr bR W2 1 11 1100 kkkk kkkk |c. DC#1Z
XORLW  k STEIES W R S ahE 1 11 1010 kkkk kkkk |Z
W1 WIS (PO PEMEIRR A B, WIHITIZIE 4 75 B AN . 28 AN AT — 4 NOP 5 4.

2: WURIZIRA TUERE INDF 5 774% HANLY FSR [ MSb & 1, Ji%4

GRS e U NINE SR BN
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+ 29-3: PIC16(L)F193X HamAite &4 (48)
Bhie s, - j— 14 RriRdEms M |
BAFH MSb Lsb | R4
EERIRRE
BRA k FH R Bk 2 11 001k kkkk kkkk
BRW - W ZFAER 10 N A A s B EA T AT G ke 2 00 0000 0000 1011
CALL k WH TR 2 10  Okkk kkkk kkkk
CALLW - VA HuhE W S AR E TR 2 00 0000 0000 1010
GOTO  k Be s Bt - 2 10  1kkk kkkk kkkk
RETFIE k PG A 2 00 0000 0000 1001
RETLW k IR [P ST R E A 2% 3] W 2 11 0100 kkkk kkkk
RETURN - TR IR [A] 2 00 0000 0000 1000
FHRIE
CLRWDT - ERE T IHEN R 1 00 0000 0110 0100 |TO %1 PD
NOP - TEAE 1 00 0000 0000 0000
OPTION - B W AE BN A2 OPTION_REG 77 7 4% 1 00 0000 0110 0010
RESET - WL B 1 00 0000 0000 0001
SLEEP - HEAR LR 1 00 0000 0110 0011 |TO 1 PD
TRIS f B W AR N BN TRIS Fi 4% 1 00 0000 0110 OFFf
C iR /a MHRIE
ADDFSR n, k SERI% k 5 FSRn A8 1 11 0001 Onkk kkkk
MOVIW  nmm | ¥[8 FSRn ¥4 4505 5] W 2 (78, T/ 5/ |1 00 0000 0001 Onmm|Z 2,3
WAEHAF, mm
k[n] # INDFn [y 5ALE S W %5 7788, SRMAshEmEE |1 11 1111 Onkk Kkkkk|Z 2
Fhik AL
MOVWI  nmm B W B AE BRI AL S )48 FSRn, A1/ J5g /|1 00 0000 0001 1nmm 2,3
WIBEEAF, mm
k[n] H W A7 B30 AL E) INDFn, SRAASHE 35 | 1 11 1111 1nkk kkkk 2
kA

w0 L WRBERIHSE (PC) PEME AR B, WHATIZIE 4 BRI . 58 AN A IIAT— 4% NOP 54,
2:  WRZIES FHEM I INDF 274788 HAHR. FSR (19 MSb & 1, WiZfg 4o — AN FsMaTa 4 .
3: &M MOVIW Fl MOVWI 54 Ut B (3
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29.2 R4 UH

ADDFSR M EI% 5 FSRn A0
Wik [ 44 ] ADDFSR FSRn, k
RIS -32<k<31

ne[0,1]
P FSR(n) + k > FSR(n)
S22 PR A AL : oG

i : TSI 6 Aiar B k L5
FSRnH:FSRNL %577 4% X i N 2540 0
FSRn B #7575l 0000h - FFFFh A .
L% X 2 A 530 FSR IR [A].

ADDLW SZEPECR W A0

Yk [ #51ADDLW k

BEAEEL: 0<k<255

AR (W) + k — (W)

2R (PR « C. DCHiZ

B W S AE2 N A S 8 AL k A
i, 45 RAFTE W 78

ADDWEF W FA f A0

IR [ #%] ADDWF fd

BAEEL 0<f<127
d e [0,1]

PEAE: (W) + () > ( HIn3 4248 )

ZRmPRE:  C. DCHIZ

i : W FFRIINAES f FARNNE
Af. W d 0, RIS W F
fEpe. MEd AL, GRENGER
f.

ADDWFC W F f AT HBEAL AR N

Tk [ #51ADDWFC  f{d}

EEERL 0<f<127
d e[0,1]

AR (W) + (f) + (C) > HirFfras

ZRWNIPRSM: C. DCHZ

Pt : W AR AR S AN EL

PaAEd oG f N AT AR d
0, S RAFINEIW 5745, Wikdh 1,
S RAT N BlR A i oG f.

ANDLW SIS W EBHSEHE

ik [ 4741 ANDLW Kk

AL 0<k<255

G (e (W) .AND. (k) —» (W)

W IRPIRZS AL« z

i : W AN A S 8 A7 BIE K A%
W HEE ., SRAFHE W A A472%

ANDWF W f ERE5EH

IR [ 4] ANDWF fd

BAEEL 0<f<127
d €[0,1]

BAF (W) AND. (f) > ( Hbs75 {73 )

ZRWIRES: 2

i : W Aifeds 5 f e as e s i,
W d A0, ZRAFINBIW A7
WA d N 1, G5RALE A fo

ASRF ERER

Wk [ #5]1ASRF  f{d}

BAEEL 0<f<127
de[0,1]

PRAE: (f<7>)—> HirdfEd <7>
(f<7:1>)> HFR% (73 <6:0>,
(f<0>)— C

Z M BPIRASA « CHiz

i K2 A f 10N B I AR 5 A —

A 1467, MSb fRFFAZ. Wt d
A0, SRUFINEI W g, Wikd
N L, i RAFIE AR £

pin (o]
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BCF #f FABPHOEAEE BTFSC Rl f AL, b o Bk
VBV [ #%1BCF fb VBV [ #£1BTFSC fb
R 0<f<127 BRAEEL 0<f<127
0<b<7 0<b<7
G (e 0 — (f<b>) BRAE: IR (f<b>) = 0 Mk
SRR SS: T MRS T
B 218 IR b I B IR E AR b 1, WHRAT T
AR
IR E AR b % 0, MEHT
RS, BETTHGT 4 NOP $5 4,
T %45 4 1 XU I 4 <
BRA AT B BTFSS B f PEEEAE, A 1 Bk
Wik [ #%5]1BRA #r5 Wik [ #%]1BTFSS fb
[#%Z1BRA  $+k BRAELL 0<f<127
BEAESL: -256 < k5’5 - PC + 1 <255 0<b<7
256 <k <255 B ff W (f<b>) = 1 MBkiT
Bt (PC)+1+k—>PC MRS R: T
SRMEANER: I B F 25 AE SR R b O, WIRAT T
B RS 9 RSr AL k 5 PC A 2
T PC ¥ 1 LU R — 4455, WRALb K 1, AT LG4 E
FFLAFHAL Y PC + 1+ k. %184 4 7, BETIAT 4 NOP 454, Tl
U 4 4 o Ik 0 R ) A O R I 4
BRW A5 W BT R 7Y AR (RS B
AT BhEE
Tk [ #7451 BRW
B AR R %
Bt (PC) + (W) > PC
RWWIRE: &
LR WA CERFS) 15 PC M.
T PC il 1 LU F— 4454 T
UL PC + 1 + (W), %4840
AUHWHE S
BSF i PMEMLE 1
HE: [ #+4]1BSF fb
BRAEE 0<f<127
0<b<7
Bt 1 - (f<b>)
ZHWIPRES: T
B o7 £ R b B A,
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CALL WHTEF CLRWDT HEEIHER S
ik [ #45] CALL k ik [ #5] CLRWDT
B 0 <k <2047 R x
Bl (PC)+ 1 TOS, Bt 00h — WDT
k - PC<10:0>, 0 — WDT FiiJr #ids
(PCLATH<6:3>) — PC<14:11> 1-TO
ZHMORAL: & B 1->PD
B W TR, ¥, FEFIL MR TOMIPD
(PC+1) MR, K 11 A7 2 EIHHh LK CLRWDT 45 SR A T I I 25 1B
HiE4 PC fir <10:0>. 4§ PCLATH {1y 524 WDT T i .
WAHEN PC =67, CALL 21 R TO A1 PD & 1,
4.
R W TR IRER TR
CALLW Fr COMF f BUR
Ik [ #%5] CALLW (FERP R [ #%5] COMF fd
AR x (B 0<f<127
d e [0,1]
et (PC) +1 - TOS, :
(W) > PC<7:0>, £ Y (EN () > ( HbrE1Eas)
(PCLATH<6:0>) —» PC<14:8> 2B (R AT < Z
. B A 1 AAEHI AU IR d O,
Z MRS AL 7 SIRAFIE W A frds. ik d A 1,
VIR W HbhE B WA R T TR 45 RAEI A A7 45 fo
EoE, WREHEE (PC+ 1) JEAR
BIfEr . SRS, 5 W 72 i A
A PC<7:0>, # PCLATH {12535 A
PC<14:8>, CALLW JEXURHIHE4 .
CLRF BiEE DECF f I 1
ik [ #7%] CLRF f ik [ #%] DECF fd
BAERL 0<f<127 BAEEL 0<f<127
d e [0,1]
BRfE 00h — (f)
152 eiE: (f)-1—> ( Hix&AER)
SRR Z MRS Z
W fOAE RN AR, Z [E 1, B K f FAERMN R Wk d oy o,
GIRAFIHE W T rds. ik d 24 1,
o RAEIF A28 £
CLRW ¥ WEHFFRES
ik [ #%] CLRW
BRAEHL: i
B 00h — (W)
1527
ZRWIRES: 2

LR

W FBRPE %R . BEREL (D
1,
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DECFSZ f M 1, A0 gkt

Bk [ #75"] DECFSZ fd

R 0<f<127
d e [0,1]

EC (N A-1-> (HrEFEFL);
g5 = 0 ki

ZHMPPREN:

i : B f AN 1. WRkd RO
SERTEME W . W d A1,
g FAF I A7 1o
WREGRN 1, WHAT 444, W
REERN 0, WETIAT—4 NOP 4§
A, NITAEZFE 2 8 BRI 4

GOTO Tk

VBV [#%] GOTO k

BAEEL 0 <k <2047

Ptk k > PC<10:0>
PCLATH<6:3> - PC<14:11>

SRR &

i : GOTO 2 LA Bk L +54 . 5 11 7 R
g2\ PC {7 <10:0>, ¥
PCLATH<4:3> [N 2N PC 15
fi. GOTO 2 XA MRS .

INCF f 3 1

Tk [ #%] INCF fd

(S 0<f<127
d € [0,1]

EC (N (A +1 = ( AbrEfEas)

ZRHMEPREN: Z

IR B fFERARM . Wi d Nl o,

SiIRAFUEI W 5 f7ds. IRk d b 1,
G RAF I 2P A7 5% o

INCFSZ f 1, o gkt

Tk [ 441 INCFSZ fd

BAEHL: 0<f<127
d € [0,1]

(e (A +1 > (Hbr&EFE),
ZE =0 ki

ZRMIPREN: o

i B f AR AN 1. Wi d Ao,
SERAFINEI W 785 wifdoh 1,
S RAE R 2 A7 48 fo
WRERN 1, WHAT %L W
REEH N 0, METTAT NOP $54,
AT IZ 2 180 SR R 4

IORLW MEIHS W EBERERE

VBV [ # %] IORLW k

VRS 0<k<255

A (W) .OR. k — (W)

2R PR « z

R B W FERNIN RS 8 RIS Kk 1E
BIHRNIEH . SRAE W TR

IORWF W 5 f BB EZEH

VBV [ #%] IORWF fd

BAEEL 0<f<127
d e [0,1]

AR (W) .OR. (f) - ( HFr#Ff745)

ZRMIRESS: 2

BiH: W A TE8et f A Aras R iz 5 .

WRd A0, SERAFIEI W 1745
W dh 1, HRAEEZ A f
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LSLF CHREY MOVF PR £
ik [ A5 ]LSLF  f{d} R [#%] MOVF fd
BAEHL 0<f<127 B VER 0<f<127
de[01] de[04]
eI (f<r>)>Cc PRt () - ( Abs%542% )
(f<6:0>) — HArZi £ o <7:1> o
0 —» HERZ {74 <0> ZHMATRPRES AL z
SEWEIRAR:  CHRIZ B Wb d KPR, A 2rAas f I A ARk
- 45 6 2547 2810 P 2L A b 2 HfbiEfra. MRG0,
JERs A . O BA LS. Wi d % 0, BIRTERA W T, WRd=1,
GERAEMCE) W 2 A . W d b 1, 4 WU FBR 5 47 85 2 3OO 24725 £
RAF M 4745 £ B TRASHRENL Z &2 B4R 45 1M
4_4_0 S, AT d = 1SR .
AT
- 1AL 1
Fa4 L 1
S LAl MOVF  FSR, O
LSRF ;
el PATIR S S
Ik [ 45 ]1LSRF  f{d} W = FSR Z%Eahif
BVEHL: 0<f<127 zZ =1
de[01]
G (e 0 - Hirarfeds <7>
(f<7:1>) - BirZ{7as <6:0>,
(f<0>) > C
ZAMA RS AL : CcCmz
Pt : A A AR IR A B ) A A R

E¥ 1. 0N MSb, Qikdho,
SIRAFIEI W TR W d A 1, 4
RAF PG 1745 fo

[ weE ]

© 2011-2013 Microchip Technology Inc.

DS40001574C_CN % 371 11



PIC16(L)F1938/9

MOVIW ¥ INDFn N BRI W FHE
L [ #5561 MOVIW ++FSRn
[ # %1 MOVIW --FSRn
[ %] MOVIW FSRn++
[ 4] MOVIW FSRn--
[ 551 MOVIW k[FSRn]
BAEL: nel01]
mm e [00, 01, 10, 11]
-32<k<31
AR INDFn —» W
AR Mk B DL R S s

. FSR+1 (it 1)

« FSR-1 (T 1)

« FSR+k CHIXmFe)
PATHEEIE A G, FSRAE ML FE—
Tt

« FSR+1 (Frfafa#him 1)

« FSR-1 (JrfafHaAM 1)

MOVLP ¥ SLENHfE%F) PCLATH
ik [ %] MOVLP k
BRI 0<k<127

B k - PCLATH
BRWEPRAR: K

. A

2 W RPIR A AL : z

(TN Bk mm

T ++FSRn 00

ik —FSRn 01

J5 i FSRn++ 10

ER FSRn-- 11

i : IR T W S A8 FAE— [ % 47
#% (INDFn) Z[aMfEie%ds. $ATi%6%E
B R 2 )5, s AT/
Ja B4 [ KT R RS (FSRn)
7: INDFn T A2 AN e (i 8y . 1T
Al 5 18] INDFn 3547 25% (1) $5 2 52 b 15 19
)2 i1 FSRn $i5 & (M hE AL 1R 25 A7 2% -
FSRn i 4l ¢35 0000h - FFFFh . 3
B kAT TG RS S8R M,

MOVLB R B $fE1% 3| BSR

Tk [ #5]1MOVLB k

RIS 0<k<15

PEAE: k > BSR

2 W RPIR A AL : ¥

i : i 5 AL BPEL Kk e NAFAf X LR AT

7 (BSR) .

BB ¥ 7 B HI%K k %2 A PCLATH 27725
MOVLW B L BIEEIE S W
PV [ 5] MOVLW k
B VRS 0 <k <255
EC (N k— (W)
ZHMEPRES: T
LR ¥ 8 LIS kB W FAEE. “F
KR Wi K 0.
EER 1
B4 AL 1
s MOVLW 0Ox5A
PATHE SR
W = Ox5A
MOVWEF W BN EAEEE f
i [ %] MOVWF f
BAEHL: 0<f<127
e 2 en (W) — ()
ZHMEPRAS: T
i : T W A7 AR AR 1% B 75 A7 9 1o
18T 1
a4 E WL 1
N MOVWF OPTION_REG
PATFR A AT
OPTION_REG = OxFF
W = Ox4F
PATHR AR
OPTION_REG = 0x4F
W = Ox4F
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MOVWI B W FERPINELEIZE] INDFn
L [ #5561 MOVWI ++FSRn
[ %1 MOVWI --FSRn
[ #£1MOVWI FSRn++
[ ##5"1 MOVWI FSRn--
[ #5741 MOVWI K[FSRn]
BRAEEL ne[01]
mm e [00,01, 10, 11]
-32<k<31
£ Y (EN W — INDFn

AR bk i LR I g

. FSR+1 (it 1)

« FSR-1 (T 1)

« FSR+k CHIXmFe)
PATHEEIE A G, FSRAEMLL FE—
Tt

« FSR+1 (Frfafa#him 1)

« FSR-1 (JRfa{HAM 1)

A

2 M [FPIR A 5

(TN FERGR mm

T ++FSRn 00

o ~FSRn 01

Ji b FSRn++ 10

TG IR FSRn-- 11

i : AR A HTAE W A7 ds f T — [ 5 A7

@ (INDFn) Z[EMfEiE%dn. harizft
AR A 25, AR AT/
Jr B LR EETRE (FSRn) &

7E: INDFn %17 S AR5 s (E
75 1) INDFn 25 474 (6 4 S br Ly il
(K52 th FSRn 55 R HHEAL %5 4745 o

FSRn FRHI7E 6 [l 0000h - FFFFh Py, i
B A R A S R BOHR ]

Xt FSRn 3% [ 38 bt AN 2 S AEAT

REAL

NOP 2= PAE
ks [ #4] NOP
BAEEL x
(R A
S5 IR (AR A« x
LR THAE
R TR 1
4 VAL 1
SR NOP

e \W : 3
TV [ #7451 OPTION
BAEEL x
L 2(En (W) - OPTION_REG
ZG A PR AL FH

L« T W ZFA78 I A 2 2
OPTION_REG 717 8.
FR4FH: 1
e A AL 1
bl OPTION
PATHR A0
OPTION_REG = OxFF
W = Ox4F
PATIR S5
OPTION_REG = 0x4F
W = Ox4F
RESET Q=L A
T [ #7%] RESET
P4 ¥
L (en PATEEE A7 . A7 PCON /7231
NRI FR&EN .
2R (PR « G
i« %R N AT TR A 3R A T

T
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RETFIE MR E
Bk [ #5] RETFIE
BRAEEL I
A TOS — PC,
1—- GIE
2 (PR o
i : AR AL AT R R, KAk
(TOS) MNAEFAN PC. Wil 4)R
ik 2167 GIE (INTCON<7>) 1
KAVFF W XKWL .
EER e 1
54 R 2
s RETFIE
TS
PC = TOS
GIE= 1
RETLW IR B K SE N HAR% B W
Bk [ #%] RETLW k
RS 0<k<255
A k— (W) ;
TOS —» PC
W IRPIRZS AL« I
Bt : 8 AL ENE k BN W A A7 R . FiAk
WA GREREE BEAFEF 5L
Ao XE—FBA IR
RS 1
ERR R UL 2
NN CALL TABLE;W contains table
;offset value
- ;W now has table value
TABLE -

ADDWF PC ;W = offset
RETLW k1 ;Begin table
RETLW k2 ;

RETLW kn ; End of table
PATTE LA
W = 0x07
PATIE S A
w = k8 1A

RETURN MNTREFIRE
FRe [ %] RETURN
BAEL: "
Bk TOS —» PC
2 PR A A« G
i MFREFIR M. PAT HARERE, itk
W (TOS) PZATY T B, X
e FRE IR A .
RLF Xt f PATHHAL RS LR
Tk [ #75] RLF  f,d
VRS 0<f<127
d e [0,1]
B Z: LR T (1) B
2 W RPIR A AL : C
i : T A AEAE T 10 2 R AL AR A — i
W28 1 . i d 0, 450AE
WE W AR R d 1, g5
Bl %5 474 fo
ﬁ
AT 1
ERREE G 1
Al s RLF REG1,0
PATFR AT
REG1 = 1110 0110
C = 0
PATHRA A
REG1 = 1110 0110
w = 1100 1100
c = 1
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RRF ot f JAT AL IR LR SUBLW MOLEIE P2 W IR
s [ 4%] RRF fd i [ #4] SUBLWk
RIS 0<f<127 AR 0<k<255
1
» eed et k- (W) > W)
il é/‘mﬁmﬂﬂ SRS C. DCHIZ
B2 2 IR AT
RIS, e s W8 UV K W T3 1A
B AFPF1E 28 £ ION AL RLAR S 7 CRM RN TE )
B4R 1 fr. WA d 4 0, &5 R4 CEAF IS W 254758
JEIW FAEA . B d oA 1, gERAE
7] %5 7748 f. C=0 W > k
—(C}-{ BB - c=1 |w<k
DC=0 |W<3:0>> k<3:0>
DC=1 W<3:0> < k<3:0>
SLEEP BE AR SUBWF fEE W
Wk [#%] SLEEP ik [#4] SUBWF fd
BEAESL: " PR 0<f<127
A 00h —» WDT, de[0,1]
0 — WDT HisM s, ek () - (W) > ( HFRH )
(l, - %’ Wk ES: C. DCFIZ
S, TS 51 BE B A5 ol W AN A CR
RERERER.  TORPD AN T2 D) . R d
i FHURZSAT PDIEZ . HRPRESAT 0, GRAFAE W 1588, i d A
TO B 1. FI 1 i 28 S H sy 4 as 1, 45AFRIZ A 1o
HE.
PRV o, AL F g ARIRRE C=0 W > f
c=1 W< f
DC=0 W<3:0> > {<3:0>
DC=1 |W<3:0><f<3:0>
SUBWFB fREW GHERD
T SUBWFB f{,d}
AR 0<f<127
d e [0,1]
1RAE (f) = (W) = (B) > Hirafr s
2 WA (PR« C. bCcHz
i EFAEES R E W B2 A DL K

0L CHERD) ARa&hr R ZEHI MY
JIEATIESD « A d 0, Hilr
JHEIW Fids. AR d 1, SRR
Ao fo
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SWAPF B P B LT RITR

vk [ #%5] SWAPFf{d

e 0<f<127
d e [0,1]

el (f<3:0>) > ( Hir?if74s <7:4>),
(f<7:4>) — ( HAr&17-8% <3:0>)

2R (PR « "

AU PR A MR e vy i1V 1 B v
Heo WH AN 0, L5RAFME W %77
W WR AN L, & RAFE AR
f.

TRIS %W BRI AEEN TRIS F
padd

e [#%] TRIST

g 5<f<7

(e (W) - TRIS %4758 f

TWMORAEL: %

ALH

K W 2517 s PO Ei 1214 8] TRIS %5
o

Hf=51, HiA TRISA,

Y =60, kA TRISB.
Hf=70, IR TRISC.

XORLW SLEIES W R R REH

ik [#%] XORLW k

RS 0<k<255

AR, (W) .XOR. k — (W)

S (KPR - z

VLT 1 W FHAEA AR 8 R B k
VeI T uUa . SRFBE W 7
1745 o

XORWF W 5 f {EZEREIEH

Bk [ #%] XORWF fd

N 0<f<127

d e[0,1]

A (W) XOR. (f) > ( HAR %73 )

MRS 2

AR 1 W AN R L f 1 as i n A

e . Rk dh 0, 4R
HIRE W 2473, Wd b1, 452
70 %5 47 8% £
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30.0 HASHMIE (PIC16(L)F1938/39)

duxt gt (D

e N R - 2R -40°C % +125°C
BB L et -65°C % +150°C
VDD AR T VSS FIHLE s PICTBFT1938/39 ...ttt ee e -0.3V & +6.5V
VCAP BT T VSS HIHLE, PICTBF1938/39 ..o -0.3V & +4.0V
VDD AR T VSS FIHLE,  PICTBLET1938/39 ...ttt -0.3V £ +4.0V
MOLR AHRT T VSS IR ..ot e s en e -0.3V & +9.0V
AT A S | BT T WSS BRI .ottt ettt ettt ettt e en e e -0.3V & (VDD +0.3V)
T () ettt 800 mW
Vss Gl E e K HL, -40°C S TAS+85°C (VL) oo, 255 mA
Vss 51 BB R B, -40°C S TASH125°C (F L) oot 105 mA
VoD Bl E R KB N, -40°C S TAS 4#85°C CTMEZE) oo 170 mA
VDD 5 E B RN, -40°C S TAS +125°C (FELL) v 70 mA
HIAEHAZ L IK CVPIN < O B VPIN 3 VDD ) oo +20 mA
FE— 1O GUHII R RHHIE LT cooeeee ettt ettt e et ea e ee e et e e en e et s eaneneteteenneeetetennananas 25 mA
2l VOt L3 E =y N R ALk YA o OO 25 mA

¥ 1. ZHEAUFAR5: Ppis = VDD x {Ibb — 3 IoH} + X {(VDD — VOH) x loH} + ¥ (Vol x loL).

T WS ARG Ll “Hanf i KA sl RE X de g R AMESR . BB AU IEAT A A RO AR,
TRATTEE WA AL AT AE ZATE R E 1V LAANEAT o SIS [ TAEAE S KA A N, JLRGETE R Z 250 .
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& 30-1: PIC16F1938/9 HiE — i< A K, -40°C <Ta <+125°C
55
S
[a)
[a]
>
2.5
1.8
0 4 10 16 32
I (MHz)

T 1 BBXKEEOR AR RSN AL S .
2: WIFRER G B SORR, 2 M 301,

& 30-2: PIC16LF1938/9 Fi [k — SR K RE, -40°C <TAa <+125°C
S 36
[a)
[a)
>
2.5
1.8
0 4 10 16 32
I (MHz)

w1 BERBXKEEROR RV RS AL .
2: WFFERG SR RR, EZ M 301,
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& 30-3: ZEREAN 224 VoD Y A HEINTOSC SRS E SR E FfX AR
125
+ 5%
85+
+ 3%
- 60 +
OO + 2%
#
u| 25+
0 .
-20 +
+ 5%
-40 | : : : | | :
1.8 2.0 2.5 3.0 3.5 4.0 4.5 5.0 55
VoD (V)
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30.1

EfHE: PIC16(L)F1938/39-/IE (LM%, §RB%)

PIC16LF1938/39

WETESRM (BRAEFHIFRD
TR -40°C < TA<+85°C (LNkg)
-40°C < TA < +125°C (¥ JEZ%)

WETEEMA (BRIEFSIEHD

PIC16F1938/39 AR -40°C < TA< +85°C (T4
-40°C < TA< +125°C (¥ JR40)
BH "5 ek BAME | RBME T | BAME | AL %4
kel
D001 |Vop YR R
PIC16LF1938/39 | 1.8 — 3.6 \% Fosc < 16 MHz:
2.5 — 3.6 \Y Fosc <32 MHz (3% 2)
D001 PIC16F1938/39 | 1.8 — 55 \% Fosc < 16 MHz:
2.5 — 5.5 \ Fosc < 32 MHz (3 2)
D002* | VDR RAM BB MREHRE O
PIC16LF1938/39| 1.5 — — \Y A TAEAEARIREE AT
D002* PIC16F1938/39 | 1.7 — — \Y B T AETEARIR A R
VPOR* HREARRRE
D002A PIC16LF1938/39 | — 1.6 — \Y
D002A PIC16F1938/39 | — 1.6 — \Y;
VPORR* | FHEMEFBIEHE
D002B PIC16LF1938/39 | — 0.8 — \Y A AR AR IRAR T
D002B PIC16F1938/39 | — 1.5 — \Y A TAEEAR IR R
D003 |VADFVR |ADC MEESLHE -8 — 6 % 1.024V, VbpD=2.5V
2.048V, VDD = 2.5V
4.096V, VDD >4.75V
DO03A | VCDAFVR | LLiB3efl DAC B @SB E -11 — 7 % 1.024V, VDD > 2.5V
2.048V, VpD = 2.5V
4.096V, VDD > 4.75V
D003B |VLCDFVR |LCDIREMFEESEHE, VIEREE -11 — 10 % 3.072V, VoD > 3.6V
D004* | SvbD VDD b FEEM AL A N Er - | 0.05 — — Vims | P¥fEES N 6.1 “ EBEM
ShifES (POR) ”.
XSO, RENER
T BRAEBAN AN, w0 MR R RBE R 3.3V, 25°C A M. XEESEUNE R EE, KL,
e 1 %R RIS R A E S RAM Sl (1% /s VDD,
2:  PLL T 32 MHz #:1f.
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& 30-4: VoD 218 FF-E i POR 1 POR EHENE

POR F#risih
Vss — . I
o e e
TVLOW(Z) TPOR(B)

ba s 1: 4 NPOR NMCHER, BAREFTEE DRSS
2:  TPOR [WHLEE N 1 ps.
3:  Tviow HJMLBUE 2.7 ps.
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30.2 HE¥WiEM: PIC16F/LF1938/39-I/E (TMkZk, ¥ B
PRETEAM (BRIERIEH)
PIC16LF1938/9 AR -40°C < TA< +85°C (TMkg)
-40°C < TA < +125°C (¥ J@4)
FRETERMG (BRIES S ETD
PIC16F1938/9 TARIR R -40°C < TA< +85°C (Lkgk)
-40°C < TA < +125°C (¥ JB4%)
¥ . ¥ 5
- PR B/ME | BB+ | BRME | AT
W VDD a
e (pp) 2
D009 LDO FaJka% — 350 — pA — |HS. EC 5 INTOSC/INTOSCIO (8-16 MHz)
IRt (ZEIEFTE Veap 51D
— 50 = HA — | BALPrf Vear 5l
= 30 — HA — | {£ RAO. RAS5 = RA6 L-1iifiz Vcap
— 3 — HA — | LP iR RIREGN (GRZEAR L FVR AN
BOR)
D010 — 52 16 pA 1.8 |Fosc =32 kHz
_ 7.6 20 iy 30 |LP#RGHEBHX GEL,
-40°C < Ta < +85°C
D010 — 26 45 pA 1.8 |Fosc =32 kHz
_ 32 50 WA 30 |LP#EZGHEEX GE4F5),
-40°C < TA < +85°C
= 35 55 pA 5.0
DO10A — 52 16 pA 1.8 Fosc = 32 kHz
_ 7.6 20 iy 3.0 LP Rt (3 4)
-40°C < TA< +125°C
D010A — 26 55 pA 1.8 Fosc = 32 kHz
— 32 70 pA 30 |LPI#RZGHENX GE4F5
-40°C < TA < +125°C
— 35 75 pA 5.0
D011 — 54 130 pA 1.8 |Fosc=1MHz
_ 110 170 HA 30 XT #E?g%&ﬁﬁ:ﬂ
D011 — 80 150 pA 1.8 Fosc =1 MHz
N 140 210 HA 30 XT %%%*ﬁﬁ (i:i‘: 5)
— 190 280 pA 5.0
D012 — 200 300 pA 1.8 |Fosc =4 MHz
- 350 480 H'A 30 XT #E%%%*}%Iﬁ
D012 — 220 320 pA 1.8 |Fosc =4 MHz
— 470 630 pA 5.0
" 1: AT, P loo MEKIEREE N : OSC = 4N, BUBIBGHIE, ey 1O S h =2, 7% Vob ;
MCLR = VDD ; 2%+ WDT.
2: Qe R A TR B R AR (K . HAB P 220 /O SIS ERIT RIR . IRIG AR AL AT DA R I
JE S L LT R AT S
3:  XF RCIRGAAE, ZHRAUITRL ReEXT (M. WL AR IR = VDD/2REXT (MA) KAt%,
Hor REXT A7 2 KQo
4: % FVR fl BOR.
5: VcAP (RA0) EIIHAN 0.1 uF.
6: {lifie T FAT 4x PLL [¥J) 8 MHz /%3
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30.2

EFHE: PIC16F/LF1938/39-I/E (TMVZR, ¥ RE%)

(0

PIC16LF1938/9

PRETIESAE (RRAEFASED
AR

-40°C < TA<+85°C (TlkgD

-40°C < TA< +125°C (¥ R4

PIC16F1938/9

FRE TR (BRI ETD
AR

-40°C < TA<+85°C (LMkZ%)

-40°C < TA< +125°C (¥ JEBZD

S5 . F A
GiE Bt B/AME | EUE T | BKfEH | BN
VDD i
e (pp) 2
D013 — 4.7 130 pA 1.8 Fosc =500 kHz
_ 24 200 WA 3.0 |EC ks LIFeri
D013 — 26 120 pA 1.8 Fosc = 500 kHz
_ 53 250 uA 50
D014 — 170 250 pA 1.8 Fosc =4 MHz
_ 310 420 iy 3.0 EC % a5k
D FEAR
D014 — 200 280 pA 1.8 Fosc =4 MHz
_ 340 470 WA 30 |ECHZ#HA (FE5)
gyl
—_ 430 550 WA o | TR
D015 — 2.6 3.5 mA 3.0 Fosc = 32 MHz
J— 33 42 mA 36 EC %%%&%DJﬁE*ﬁIQ
D015 — 2.7 3.5 mA 3.0 Fosc = 32 MHz
_ 3.0 3.9 mA 5.0 EC %?%#ﬁ%lzﬂ*%)"ﬁi& (i‘E 5)
D016 — 3.1 12 pA 1.8 Fosc = 32 kHz
— 55 16 oA 30 | LFINTOSC #ist, 85°C
D016 — 24 48 pA 1.8 Fosc = 32 kHz
_ 30 53 WA 3.0 |LFINTOSC#i:{, 85°C (5
_ 31 58 uA 50
* 1 ARCCAESEUN, B Iop SRR EHE R OSC1 = A7, BhalBhikilg: B VO 51 h =2, 4% Vob;

MCLR = VoD ; %1 WDT,
2 QU S TR AR . AR A VO SIS TR . SeGds e, AR AT R DL A

FEA X ST R SR o

3: XF RCIRGHBEE, ZHERAUITNE REXT (. WMLiZ B ERATLLH A IR = VDD/2REXT (mA) KAk,
o REXT A7 2 kQ.

4: %% FVR 1 BOR.

5: VcAP (RA0) L% N 0.1 pF.
6: {fifie T HAT 4x PLL [¥) 8 MHz /i ¥
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30.2

B . PIC16F/LF1938/39-I/E (TMVZR, ¥ RE%)

(0

PIC16LF1938/9

TS (BRAEASEH)
-40°C < TA<+85°C (L9
-40°C < TA< +125°C (¥ R4

AL

RETAESA (BRIETSMERD

PIC16F1938/9 AR R -40°C < TA< +85°C (Tkg)
-40°C < TA< +125°C (¥ B4
5% N Ak
GiE B B/ME | REUME + | B | AL
VDD Y
e (pp) 42
D017 — 90 160 pA 1.8 Fosc = 500 kHz
— 120 190 VA 30 |MFINTOSC #ixt
D017 — 120 190 pA 1.8 Fosc = 500 kHz
_ 150 240 uA 3.0 |MFINTOSC £zl (3 5)
— 190 320 pA 5.0
D018 — 0.6 0.8 mA 1.8 Fosc = 8 MHz
D018 — 0.7 0.9 mA 1.8 Fosc = 8 MHz
_ 1.0 14 mA 3.0 |HFINTOSC #:{ (% 5)
— 1.2 1.5 mA 5.0
D019 — 1.0 1.2 mA 1.8 Fosc = 16 MHz
_ 16 20 mA 30 |HFINTOSC =
D019 — 1.0 1.3 mA 1.8 Fosc = 16 MHz
_ 16 20 mA 30 |HFINTOSC #ix (E5)
— 1.8 2.2 mA 5.0
D020 — 3.0 3.9 mA 3.0 Fosc = 32 MHz
_ 37 46 mA 36 |HFINTOSC =\
D020 — 3.0 3.9 mA 3.0 Fosc = 32 MHz
_ 33 4.1 mA 50 |HFINTOSC i
D021 — 200 300 pA 1.8 Fosc =4 MHz
D021 — 210 300 pA 1.8 Fosc =4 MHz
_ 370 500 uA 3.0 EXTRC 30 (3 3 FI 5)
— 460 590 pA 5.0
D022 — 3.0 3.9 mA 3.0 Fosc = 32 MHz
D022 — 3.0 3.9 mA 3.0 Fosc = 32 MHz
_ 33 4.1 mA 50 |HS I (5 fiEk 6)
i 1 [ARCCAESECT, BT Iop MR MRRA 0. OSC1 = SMEr e, BRBIBENE; 7 110 514 h =35, F4#i% Vop;

MCLR = VoD ; #£11: WDT.
2 Pl U S TR AR . AR A VO SIS TG SeBds e, AR AT R DL A

JEE ] BT FEA 5%

3: XT RCIRGHEE, ZHERAUINE REXT (. WMLiZ B ERATLLH A IR = VDD/2REXT (mA) KAt
JH REXT AT 2 KQ.

4: %% FVR 1 BOR.

oL

VcaAP (RAO) LfHIZEN 0.1 pF.

6: fffe T HA 4x PLL 1) 8 MHz f¥ik.

DS40001574C_CN Zf; 384 11

© 2011-2013 Microchip Technology Inc.




PIC16(L)F1938/9

30.3

B PIC16(L)F1938/39-1/E (HiHL)

PIC16LF1938/39

PRELESS (RIESSFD

AR

-40°C < TA<+85°C (kgD
-40°C < TA<+125°C (¥R

IHETAEZME (BRIETSMEED

PIC16F1938/39 AR RE -40°C < TA< +85°C (TMk&k)
-40°C < TA< +125°C (¥ JBZD
o BAERE mont | et | S8 | AR | e Gl -
FEAERBRE ep) @
D023 JEA IPD — 0.06 1.0 8.0 pA 1.8 | %5 WDT. BOR. FVR A
— 0.08 2.0 9.0 nA 3.0 |T10SC, FrfsATAE
D023 HA IPD — 15 35 45 pA 1.8 | #&- WDT. BOR. FVR Al
— 18 40 50 pA 3.0 |T10SC, FrfshseATiE
— 19 45 55 pA 5.0
D024 — 0.5 6.0 9.0 pA 1.8 |LPWDT it (E 1)
— 0.8 7.0 10 pnA 3.0
D024 — 16 35 45 A 1.8  |LPWDT iy (¥ 1)
— 19 40 50 A 3.0
— 20 45 55 uA 5.0
D025 — 8.5 23 30 pA 1.8 |FVR Wi
— 8.5 26 33 pA 3.0
D025 — 32 55 70 pA 1.8 |FVR Wy (¥ 4)
— 39 72 80 A 3.0
— 70 100 110 pA 5.0
D026 — 75 25 28 pA 3.0 |BORH (ED
D026 — 34 57 67 pA 3.0 |BORHijil (& 1#E 4
— 67 120 130 A 5.0
D027 — 0.6 5.0 9.0 pA 1.8 |T10SC Wi (1)
— 1.8 6.0 12 pA 3.0
D027 — 16 45 50 pA 1.8 | T10SC i (¥ 1)
— 21 50 55 pA 3.0
— 25 55 65 pA 5.0
A HURER, RLMIR.
Wb A AR, TR0« BRE 7 R BRI 3.0V, 25°C S FINME. XEESHUUE R BT S%, REMA,
ba s AN RIS A 1DD B IPD HL I LA SRS B AR B ARAME FERI IR AT, AP A HLR T DLAIZ AN L TR 2 R A IDD

o 1PD LTI A o A TS R R R IR I A 5 KA

PRI I T PR G A A TE G o 0 W AT AE AR A T ORI KIS, By 17O 5IIAE T B & 1) Voo

I A o
A/D P 2 I FRC.,
Vear (RAO) ERIHIZA A O

A uFe
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30.3 HEFKr: PIC16(L)F1938/39-I/E (HHL)

(£

PIC16LF1938/39

PETAESAMT (BRAEHSEWD

AR

-40°C < TA<+85°C (TkgD)
-40°C < TA<+125°C (¥ B2

IHETAEZM (BRIETSMEED

PIC16F1938/39 TR -40°C < TA<+85°C (TMh40)
-40°C < TA< +125°C (¥ JE4R)
o BERE bt | ot t | e | BT | e Gl -
FEAHEBBE (ep) @

D028 — 0.1 5.0 8.0 A 1.8 |ADHFE GE1FE3), ik
— 0.1 6.0 9.0 pA 3.0 | KIAT

D028 = 16 35 45 pA 1.8  |A/D iy GFEL1RNE3), Hit
— 21 40 50 LA 3.0 |ARIAT
— 25 50 60 pA 5.0

D028A — 250 — — pA 1.8 |A/D i GFEL1RME3I, F#H
_ 250 _ _ WA 3.0 | IEfEHHT

D028A = 280 = = pA 1.8  |AD i GEL1ANE3), Hit
— 280 — — vy 3.0 |IEFERHT
— 280 — — pA 5.0

D029* — 3.5 — — pA 1.8 | AP, IR
— 7.0 — — iy 3.0

D029* — 17 = = pA 1.8 | b PifRk, (RIhkemiat
— 21 — — pA 3.0
— 22 — — pA 5.0

D030 — 1 — — HA 3.0 |LCD fmESLEHI, KIhHE
— 10 — — pA 3.0 |LCD W& H, FAhke
— 75 — — pA 3.0 |LCD fmEMIEHI, st

D030 — 1 = = pA 5.0 |LCD fmEFRIEHI, KIhHE
— 10 — — pA 5.0 |LCD fmEMEHI, TS5kt
= 75 — — pA 5.0 |LCD fm&EMEHI, =t

D031 — | 76 22 25 | pA | 18 |remes, (oukemil
— 8.0 23 27 iy 3.0

D031 — 24 50 60 pA 1.8 | thigas, fRIhkesiat
— 26 70 80 pA 3.0
— 28 75 85 A 5.0

* RESHOOVRHEE, ALK,

t BRARSISE AR, I U AR R EE Y 3.0V,

E 1o AMEORERIEA DD X IPD HLUI LA SAZS MR BEIN AN R IR Z AN . SMBE A FLUR AT LAMAZS B HLR P 3R AR DD
o 1PD LTI A o A TS R R R IR A8 5 KA

2:  ARIRBER s B AR B YR e R A TE o0 o F M RDR AL AR R AL TORIRBESN, BT /O 51 A T B & 0 4% 2 VoD

I PUA )

3:  AD RGN FrRC,

4: VcaAP (RA0) LM% N 0.1 pF.

25°C AP FHIME. RESHUE TS %, AL,
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30.4 HEFEM: PIC16(L)F1938/39-I/E

TR (BRAEBSFE)
HiifetE T AR -40°C < TA < +85°C (k&%)
-40°C < TA < +125°C (¥ /B4

on | ue At BME | mmEt | BkE | e gy
ViL BAEHRE
1/0 ¥
D032 i TTL Zrhas — — 0.8 V |45V <VDD<5.5V
DO032A — — 0.15VbD| V [1.8V<VDD<4.5V
D033 e R fl A 252 P S — — 02Vop | V [2.0V<VDD<55V
,*I_%, |2CTM ‘ﬁT —_ — 0.3 VDD \Y
¥ SMBus Hi T — — 0.8 V |2.7V<VDD <55V
D034 MCLR #1 0SC1 (RC #izt) @ — — 02Vop | V
D034A 0OSC1 (HS #i:) — — 03VvoD | V
ViH WARBE
1/0 ¥
D040 M TTL Zopasd 2.0 — — V |45V <VDD<5.5V
DO40A 0.25 VDD + — — vV [1.8v<VpD<4.5V
0.8
D041 e A 22 T 3 0.8 VDD — — vV |2.0v<VDD<55V
W 12C™ HioF 0.7 VbD — — \%
2 SMBus HiF 2.1 — — vV |2.7v<VvDpD <55V
D042 MCLR 0.8 VDD — — v
D043A 0SC1 (HS #x) 0.7 VbD — — v
D043B 0SC1 (RC #20) 0.9 VbD — — V. |VvbD>20V (3 1)
I MA@
D060 1/0 it A — 5 +125 nA |VsSs <VPIN <VDD, 5|4t mBH
A (85°CHP)
t5 +1000 | nA |125°C
D061 MCLR® — +50 +200 | nA |Vss<VPIN<VDD ( 85°C ff)
IPUR | 55 by
DO70* 25 100 200 VoD = 3.3V, VPIN=Vss
25 140 300 pA | VDD =5.0V, VPIN=Vss
VoL BvEsEE @
D080 1/0 3 1 loL = 8mA, VDD =5V
— — 0.6 V  |loL=6mA, VDD =3.3V
loL = 1.8mA, VDD = 1.8V
VoH BHEEE®
D090 1/O 311 IoH = 3.5mA, VDD = 5V
VoD - 0.7 — — V' |loH=3mA, VDD=3.3V
IoH =1mA, VDD = 1.8V

© BBV, KLU,
tOBRIERAEY, S0 MR R R 3.0V, 25°C & FIOM. KUEBHIUE LRI BE, KL,
W 1 /e RCIRGBET, OSCA/CLKIN 5l HALE W s AR BHNG . 76 RC IR R, £ DUR Tl At b
2. GUlLsE X 3 MR L.
3: MCLR 31 b {3 Moot S T M (P B P PR TE 86 A 4P T LT, R 0 A M P T e
R FEL
35 CLKOUT #:0 Rt OSC2 51,

&
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30.4 EiktE: PIC16(L)F1938/39-I/E  (4#8)

TS (BRIEBSFE)
Hifett T AR -40°C < TA< +85°C  (Ikgk)
-40°C < TA< +125°C (" JEZ0)
%
;ﬁg #s L B/ME | REME T | BoOKME | B ¥ Jix
g AR BT
D101* | COSC2|0SC2 51/ — — 15 PF | Mahssit Bl H 0K 3h OSCA ik +
XT. HS i LP st
D101A* | Cio i 110 2 — — 50 pF
VcaP A7 H
D102 Fe L — 200 — vy
D102A 75 45 I O RE Y A — 0.0 — mA
* XSSO IEN, REIER .
T BRAERAMEE, A CHAEE” RS R 3.0V, 25°C &fF RIME. XEESEUE RIS, KL,
v 1: ERCHRZGAMES, OSCI/CLKIN 5 JHI%:HLE A it 25 il & 84 N 51 . £ RC BT, U Al A5 Bt
2. SHLLE SOh SR L .
3: MCLR 5L ks vyt 8 ZEE e T B it I i e F o 0 FELHE O 1B TAE S TR R . FEAS R A% A FLH T ] REJU 75 58
o 1A ks L o
4: A{LH5 CLKOUT #iz{ R OSC2 5,
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30.5 AR gmPEER

WRAELIEEE (BRAETSED)

B T RS -40°C < TA < +125°C
%%I =} ]
GE w5 Rt BoME | SeBUME t | BOKME | B %A
B E SR mENE
D110 |VIHH | MCLR/VPR/RE3 5|l I [y Hi & 8.0 — 9.0 Vo | GE3FIED
D111 | IDDP | g A 0] (¥ 11k L L3 — — 10 mA
D112 FHT-Hess2B48 19 Vb 2.7 — VDD v
ISONIE
D113 VPEW | T E kT 1 VoD VDD — VDD \
/M SN
D114 | IPPPGM | #5 / 5 I MCLR/VPP L [¥] i — 1.0 — mA
D115 |IDDPGM | ¥ / 5 #jE] Vop [ HLS — 5.0 _ mA
¥4 EEPROM fRfz s
D116 |ED A 100K — — E/W |-40°C % +85°C
D117 | VDRW | I T / 5 #4F % Vop VDD — VDD v
e/ ME RE
D118 |ToEwW |45/ E JEiH — 4.0 5.0 ms
D19 | TRETD | kAR FRI ) — 40 — R S R I
D120 | TREF | Fpl iy it g8 1 5 R g @ 1™ 10M — E/W |-40°C % +85°C
WS
D121 |EP P Y i 10K — — E/W |-40°C % +85°C (3£ 1)
D122 |Verw | T/ S#:/EM VoD VDD — VDD \Y;
/MAE SN
D123 |Tiw H & I S A — 2 25 ms
D124 | TRETD | AR FEH ) — 40 — o REEE I R ARG
t BAESA AN, B B ROh BRI 3.0V, 25°C S M. XEESHUNE RIS, RGN
Ro
" B AR

A WN P

VPP LI [ HL I A Z8U% 4 MPLAB ICD 2 F HFR RS2 1.

K T-Hdl EEPROM fit FHYEME 2 7E4NiHe, 208 11.2 7% “4 %38 EEPROM” .
AAEZE b A R g FE S 0L T 5 2

MPLAB ICD 2 A3CHAEA I VPP Firth . 44T MPLAB ICD 2 472w #2881, F kPR ] MPLAB ICD 2
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30.6 HHERE
R TAE&M: (BRAEZSIEED
TAERLE -40°C < TA < +125°C
24
iy G etk HRE L EivA - Jis
THO1 6JA 4 nU B B FARH 60.0 °C/W |28 5[ iy SPDIP %
69.7 °C/W |28 5|l SOIC %
71.0 °C/W |28 5l Jjy SSOP %t
27.5 °C/W |28 5|l UQFN 4x4mm 23
31.1 °C/W |28 5|l QFN 6x6mm 2%
47.2 °C/W 40 5|}y PDIP #3%%
49.8 °CIW |44 514 TQFP #%
29.0 °C/W |44 5} QFN 8x8mm #3%
THO2 6Jc 44 B e I 29.0 °C/W |28 5| SPDIP 3%
18.9 °C/W |28 51l SOIC %
24.0 °C/W |28 5l Jjy SSOP %t
24.0 °C/W |28 5|l UQFN 4x4mm #f23
5.0 °C/W |28 5|}l QFN 6x6mm i 2%
247 °C/W 40 5|}y PDIP #3%%
26.7 °C/W |44 511 TQFP 3
2.0 °C/W |44 51}y QFN 8x8mm H}3
THO3 TIMAX | S B AL 150 °C
THO4 PD Thit — w PD = PINTERNAL + PI/0
THO5 | PINTERNAL | iy i 2h it — w PINTERNAL = DD x VDD®
THO6 Pi/o 1/0 Thit — w Pi/o=% (loL * VoL) + X (IoH * (VDD - VOH))
THO7 PDER  |[&4TiT)j%E — w PDER = PDMAX (TJ - TA)/0JA()
W 1: DD A MUSAT R Fr AN SRS B A e S )
2: TA= ﬂ‘lﬁ/ﬂFﬁE
3: TJ=450

DS40001574C_CN Zf; 390 1T

© 2011-2013 Microchip Technology Inc.




PIC16(L)F1938/9

30.7 HFSHEFS
AR LR AT B R QU I FE S

1. TppS2ppS

2. TppS

T
F B T I} 1)
INETERE (pp) J A X

pp
cc CCP1 osc OSCH1
ck CLKOUT rd RD
cs cs rw RD & WR
di SDI sc SCK
do SDO ss sSS
dt ol t0 TOCKI
io 1/0 ¥ 1 t1 T1CKI
mc MCLR wr WR
K5 R R A X

S
F TR P JEH
H [ R T
I TR CRBRED Vv EER
L {3 z B

&l 30-5: AT

Uik Sua

CL

51 l
T

Vss

RIvE: CL=50pF GEHTHAETIED

15 pF  GiEHT OSC2 fth 511D
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30.8 AUUERME: PIC16(L)F1938/39-I/E

& 30-6: KEPE 7
OSC1/CLKIN . /
" e 0S02— e — -
; . 0S04  0S04 '
- 0S03 >
OSC2/CLKOUT ' '
<LP\XT$uHs*%ﬁ;“\\___J/f___j\\___//F___\\____//____\\____//____\\___J/f___ﬂ\\___J//___j\L_
OSC2/CLKOUT
(CLKOUT #izt)
% 30-1: BB iR 28 I PP oK
W TSR (BRAESSAEYD
TAEIRE -40°C < TA < +125°C
pe
oy | we wi: BME | T| BOKME | B it
0S01  |Fosc | 4h#f CLKIN #iz D DC — 0.5 MHz |EC #R¥% 38X (i
DC — 4 MHz |EC ## e (ha)
DC — 20 MHz |EC #% 8t (&)
e g D — 32.768 — kKHz  |LP fi s,
0.1 — 4 MHz | XT 5% et
1 — 4 MHz  |HS &% gt
1 — 20 MHz  |HS #% 4, Vop > 2.7V
DC — 4 MHz |RC #=¥% 5, Vbp > 2.0V
0S02 |[Tosc |4} CLKIN JE3u 27 — o us  |LP fRFG AR
250 — © ns | XT fi%aemia,
50 — © ns  |HS $R¥ AL
50 — © ns |EC JRyasiiat
ey @ — 30.5 — us  [LP ¥Ry geis
250 — 10,000 ns | XT fi%aehia,
50 — 1,000 ns  |HS $Ry Ak
250 — — ns  |RC Jiastiiak
0S03 |Tey A E @ 200 Tcy DC ns |Tcy = 4/Fosc
0S04* |TosH, (415 CLKIN [-FHiffi, 2 - - ms |LP Ry
TosL | 4}#B CLKIN T[4t i) 100 — — ns | XT $3% watkial
20 — — ns  |HS Jaepiak
0S05* |TosR, |15 CLKIN - FHif i, 0 - o s |LP gy sl
TosF | 4}#B CLKIN T[4t i) 0 — ) ns | XT §i%aehia,
0 — © ns  |HS Je wepiak

* RSO LE, REWR.
T BRAESIAEW, S AV R BRI 3.0V, 25°C & AE NI, XESEAE N RIESE, RAEIR.
H 1 RN (Tov) S TMAIRG SN AR NI 4 5. Pra A2 T80 rn e TAR A N AT ARSI R 2 IR 4%
AR S . B XSSV PT BE 3 Bk s AT ANRUE AN / BRI AER  PUUME . P s “ e/ ME”
I, #EAE OSCH 5IMI LR TANEIN B A T AN AR, Fra st “sRE” RN “DC” (BeA
B .
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% 30-2:

REGHESH

FRAETAE S (BRdEFSNEDD

AR -40°C < TA<+125°C
BH o PR -
giE i) et i B/ME | LEME T | BARME | B4 e Jid
0S08 |HFosC | ik 9 HFINTOSC i +2% — 16.0 — | MHz |0°C<TA<+60°C, VDD=>25V
%@ +3% — 16.0 — | MHz |60°C<TA<85°C, VDD>25V
+5% — 16.0 — | MHz |-40°C < TA< +125°C
OSO08A | MFOSC | K v 1 P9 3 MFINTOSC i +2% — 500 — kHz |0°C<Ta<+60°C, VDD>25V
%@ +3% — 500 — kHz |60°C<TA<85°C, VDD>25V
+5% — 500 — kHz |-40°C < Ta<+125°C
0S09 |LFosc | py#5 LFINTOSCHiiZ — — 31 — kHz |-40°C <Ta<+125°C
0S10* | TIOSC ST | HFINTOSC M AR A =X noi it — — 3.2 8 us
LRI [A]
MFINTOSC M PR RRAS X e i — — 24 35 us
(AR IR I i)

LEBHON LA, A2

T BRAESIAMEE, AN “HRE” R SR 3.0V, 25°C K AF NINME. XEESHUAUEREHSE, REK.
# L A THORIRG SR A2, DAL R SEL AL VoD F Vss I AT . B IOFBE—A 0.1 uF A1 0.01 pF [¥1Hf

P

g
fro

% 30-3: PLL BH4hIFE#E (VDD = 2.7V & 5.5V)
P
gﬁﬁ 75 Rk B/ME | BREMET | BRME | BAL > Jis
F10 FOSC | i 3% 250 i [ 4 — 8 MHz
F11 FSys | By VCO RA& iz 16 — 32 MHz
F12 TRC | PLL &HRINTR  CBUEIHED — — 2 ms
F13* ACLK | CLKOUT #aset: (Hiklzhhkfe -0.25% — +0.25% | %

* RSO, REMR
T BRAESIANER], W0 CHAE” R R BV, 25°C ZAF M. XEESEAUE NS, RE

Mk
& 30-7: CLKOUT 1 1/0 B} /7
JE1 3

Fosc ! : : :: : ;
CLKOUT \k :gzgg ,4—
g :~—os19 os16 | — =—0S18
o <——.os13 ._,0317:
5y ////////////////////M ?W//////////////////E

l <—os15—~ 0s14 ;
10 5118 i 3 X f wil 5
: - ' 0s18, 0819 f f
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% 30-4:

CLKOUT 1 1/0 B &%

ETAERM (BRIEF S

AR -40°C < TA< +125°C
é%‘ AN
5| us Hett BUME | OB | BocM| e | 4
0S11 | TosH2ckL |Fosct % CLKOUTY [itia) (D — — 70 ns |VbD = 3.3-5.0V
0S12 |TosH2ckH |Fosc?T & CLKOUT? fyiitia) (U — — 72 ns |VDD =3.3-5.0V
0S13 |TckL2ioV | CLKOUTY 4 s 114 Hi A 25y it ) (1) — — 20 ns
0S14 | TioV2ckH | CLKOUT fijs [y AN AT 2 1 i 1) 4 Tosc+200ns — — ns
0S15 |TosH2ioV |FoscT (Q1 A sk i i 2t il — 50 70~ | ns [VDD=3.3-50V
0S16 |TosH2iol |Fosct (Q2 JAM %ot Clr A ek ) 50 — — ns |VDD = 3.3-5.0V
(/O i NARFFIN ]
OS17 |TioV2osH | il i Afisk 4 FoscT (Q2 WD [yt 20 — — ns
(/O g NI [E]D
0S18 |[TioR TR b TN ) — 40 72 ns |VDD = 1.8V
— 15 32 VDD = 3.3-5.0V
0S19 |TioF S U R IR — 28 55 | ns |VDD=1.8V
— 15 30 VDD = 3.3-5.0V
0820* | Tinp INT 5| AN s BT I T S PP I U] 25 — — ns
0S21* | Tioc FLP AR P BT A5 B HLT B ) 25 - — | s

KBS AR, R,

BRARDISN ], A SR BRI EE 0 3.0V, 25°C A AF IR
: WERAE RC BT AT, Jirh CLKOUT %t 4 x Tosc.

Hfr, BITFER S IR E i a3 A0 L HL FE R 2 i 28 i

B %

VDD /
MCLR /

KL
POR

PWRT
R

((
))

L= 30—,

((
))

0SC

LRI 1]

N
(e RN N

wiszfr (D

N
—

o

—='34 -—

—
—

/O 5114

1 fRHPAIRL.

31

— 34—
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& 30-9: R IEBALE] R

VDD

VBOR Fll VHYST

(BT R ISR

37 .y

(17 BOR)

HOL NIERE TSP PWRTE M40 E N 0 I, A% 64 ms R . Wi PWRTE =0, Il
9 2 ms [RIEN .
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% 30-5: B, BIIAENSR., RGFEREN SR, EHENENSZSMXESMSH
WHELAERA (BRIERSMEID
AR -40°C < TA< +125°C
25| we Kt e /ME | SRV | Bk | B s
30 TMCL  |MCLR ik (RHF) 2 — — us
31 TWDTLP (R IhFES | 140 5E I 28 10 16 27 ms |VDD = 3.3V-5V
JER I SR 4 1FHH 1:16 TSl
32 TosT 5 35 Sl 4R o T ) g () — 1024 — | Tosc
33*  |TPWRT | RrufEmf i g5, PWRTE=0| 40 65 140 | ms
34* Tioz H MCLRAGHPEGET eS8 | — — 2.0 us
frAL 11O Ab T+ FAAS ¥ I 8]
35 VBOR |/ JEfdfi i) @ 2.55 27 285 | V |BORV=0
1.80 1.9 2.1 V |BORV=1
36* VHYST | X R AR A 20 35 60 mV [-40°C % +85°C
37* TBORDC | /% Hs & 4o, Ty 1 o 1S} ) 1 3 35 pus |VDD < VBOR

RICBHPONRFAILAL, RZDIK.
BRI, I “IAME” BRI 3.0V, 25°C S R I, IXLEBHANAE N WIS, RE
Mk

B 1 ARIERE, EEAER SRS (OST) THEURYIN 1024 A EH, SR,
2: B THIRSX SR R 28 2, AU R AU B2 EAE VDD R Vss R SR d AT . BUUFEE AN 0.1 uF A1
0.01 pF FIRLZA,
& 30-10: TIMERO H1 TIMER1 #h &R &b

TOCKI | | |
40— ——— 41— |
|
| |
- 42 -l
|
| i i I
| | |
T1CKI | T /| |
| 45— = 46 | |
| | |
| 47 : 49 |
|
TMRO ik >|<
TMRA1 |
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% 30-6: TIMERO H TIMER1 #h i 4hE sk
TR (BRIERIETD
AR -40°C < TA < +125°C
oy | we e BME | AT | Bk | s Fy
40 |TTOH TOCKI i Flikoh s e [Emissise | 05Tcy +20 — — ns
A7 U e 10 — — ns
41*  [TTOL TOCKI & Flikah s s | EHisise | 0.5 Toy +20 — — ns
A7 U e 10 — — ns
42 [TTOP TOCKI f4 31 UL Fpigd | — — ns (N = WisMIfE (2,
NPT 4, ..., 256)
20 85 Tcy + 40
N
45* TT1H TICKI & [, Efidids 0.5 Tcy +20 — — ns
WP R, s 15 — — ns
Sk 30 — — ns
46*  [TTIL TICKIE |5, K 0.5 Tcy + 20 — — ns
WP R, s 15 — — ns
b 30 — — ns
47 [TT1P TICKI 4 | LR | — — ns (N = WsMME (1,
INCE BLONIE 2, 4, 8
30 8¢ Tcy + 40
N
Sk 60 - — ns
48 Fr1 Timer! 3835 B4 A0 O 324 32768 | 331 | kHz
T10SCEN {7 & 1 e %)
49* | TCKEZTMRT | M A1 i iy o5 55 B 585 14 11 42 1o 2 Tosc — | 7Tosc | — |[mBHEFHER
%&

* o RESHOONRILE, RLWK.
T BRAESIANEYT, R CSEUE” Rrh i EEEh 3.0V, 25°C &1F FINME. XEBHAEA RIS E, KA.

& 30-11: 4R / i /PWM B E (CCP)

CCPx
CHigRAE) m

l«—CCO1—>' '«—CC02—>!

CCo03
Ho GRS L 305,

% 30-7: R / L /PWM ER (CCP)
WL (BB ST
TAERE -40°C < TA < +125°C
o | we ot BME | I T ROkt | Bl it
CCOT* [TooL |COP1 MACiFiIl | _Liams |05Tov+20| — | — | ns

| 20 — [ = [
CC02* |TecH | CCPx i A i i T i) EF e | 05Toy+20 | — — | ns

A | 20 — [ = [
CO03" [TecP | COPx i/ Texed | — | — | s |N=BOAE (1. 4k16)

N

* o RBEBHOONRHIEE, REWK.
T BRAESIANEW, R CHAME T R REAR R 3.0V, 25°C & AE TN, XEESEAUE N S %, REIIK.

© 2011-2013 Microchip Technology Inc. DS40001574C_CN % 397 1t



PIC16(L)F1938/9

% 30-8: PIC16(L)F1938/39 A/D ##:5 (ADC) %tk (D-).3),

FHETAERA (BRAESISMEDD

AR 7 25°C Rt

oy | %9 i /e | S 1| Bkt | 4l

ADO1 |[NR |4 — — 10 | fr

ADO2 |EIL |BioiRzE — +1 1.7 | LSb |VREF = 3.0V

ADO3 |EDL |f4risiss — +1 +1 | LSb | RZ ks
VREF = 3.0V

ADO4 |EOFF |Zkiffistzs — +1 LSb |VREF = 3.0V

ADO5 |EGN |25 — +1 + LSb |VREF = 3.0V

ADO6 |VREF |ZHifE @ 1.8 — VDD | V' |VREF = (VREF+ fiIl VREF- [FH/ME ) (3 5)

ADO7 |VAIN |35 Vss — | wrer | V

ADO8 |ZAIN | WEUAE S YEfEAE BB — — 10 | kQ ?%ﬁAﬁWLﬁ%%QmuFﬁﬁywﬁﬁw
AR o

b3

* o RESHOONRIEL, RLWK.
T BRAESIANEYT, R CSEUE” R EdEh 3.0V, 25°C &1F FINME. XEBHAEA RITSE, KA.

Hoene

BARRECUIRDRE. WA RE. KRHIRENERE.

AD FAfe g RA S N B IR 8, IF HANS ARG .
2 ADC KM, B T iFEIER RSN, AWHFEAE A AL AR . f5i L AL B 15 ADC AR I FE ) AF 1] IR FLIA
ADC % HiJk (Ref+) JEIEE MSH A VREF+ 51, VDD 51k FVR s 1. 6 FVR i@ %A,

FVR 238 1 $in ik 4200 2.048V 5 4.096V  (ADFVR<1:0> = 1x) .

% 30-9:

PIC16(L)F1938/39 A/D ##E K

PETAESAT (BRAEHSEWD

TAERLE -40°C < TA < +125°C
5 A%
;ﬁg w5 L B/ME| REME T |BKME| BAL ¥ Zix
AD130* |TAD | A/D I %30 1.0 — 9.0 us | LT Tosc
A/D P28 RC 3735 5 5 1 1.0 2.5 6.0 | us |ADCS<1:0>=11 (ADRC #z)
AD131 |TeNV |kl CRfhRERD O] — 11 — | TAD | GO/DONE fii'% 1 LLog s
AD132* |TAcQ | 4Kt — 5.0 — us

* RESHOONRIE, REWRK.
T BRAESANEW], RN CIUTME T R BRI 3.0V, 25°C & AF NI, XEESHAE N TS E, KA.
1: ADRES #frssnl 4 F—A> Tov A

DS40001574C_CN Zf; 398 1T
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& 30-12: PIC16(L)F1938/39 A/D #¥#ktfFF GEEMER)

BSF ADCONO, GOX SR,
AD134 —» ‘= SR
a | |7 L

L —~'AD130'~— :

AID il ' L

(Tosc/2®)
AD131

A/D K X?)'(e)'(s)'(jééXst)’(1>'<oi><
(( ;
ADRES - IH il §§ T
ADIF L (( —>| ~— 1Ty
v ) ) !
. (¢ X
> : ’ [oove
P AD132 ﬁm?egifi —

1. WSS RC {EJ AD IR, 78 A/D RBRFERATTEL LA Toy I, Fi T40T SLEEP 54,
& 30-13: PIC16(L)F1938/39 A/D ##ktFF  (URERFER)

BSF ADCONO, GOX

AD134 —' '«— (Tosc/2 + Tey) :
, AD131 Do
Q4 | [

. — ' AD130'~——

AID 5 ¥ ( | I

AID Hih ><7><6><5><z§:><3><2><1><0><
o (( L
ADRES ¥ IE R yYE
e )) L
ADIF ( ——l 1 Tov
- (¢ C
GO : )) . DONE
P2 1R AT ; ,—

by 1:

WAL FE RC 1100 A/D B, £ A/D INBRIT A6 1T 2 E—A> Toy I iEl, A F-4hd47 SLEEP 454,

© 2011-2013 Microchip Technology Inc.
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% 30-10: &SN

TAE4AE: 1.8V <VDD <5.5V, -40°C < Ta<+125°C ([RAES4MEHD .

iz’g i e BME | BUE | RRE | B4 #IE

CMoO1 VIOFF | fir A i H s — 7.5 +60 mV | ke,
VicMm = VpD/2
CMo02 Vvicm B NFLRE T 0 — VoD v
CM03 CMRR | Sl Lk — 50 — dB
CMO4A W3 5 i) T — 400 800 ns | gukesit
CMO4B | |WIRIH I RS — 200 400 ns | UAEREC
CMo4C W 8 5] T+ — 1200 — ns | {EkEt
CM04D W 7B 71 e — 550 — ns  |[IEShEEAEL
CMO05 TMC20V | g i A8 X At ) A7 28 I — — 10 us
i) *

CMO06 CHYSTER | [ 28R i — 45 — mV  |REEFE

* RIBHPONRHEA, REDIK.
W Lo WP R R LA A 1 — AN NS 1 HLU A VDD/2, T 5 AN N 1 L A Viss AR 46 E VoD I .
2:  {fifit CMXCONO ZF 1741 CxHYS A7), Kef L vt

% 30-11: BoEEEHs (DAC) il

TAE&AF: 2.5V <VDD <55V, -40°C <TA<+125°C (R4 AEHED .

2%‘ 1, AV >
o5 | we o BME | B | B | e &
DACO1* |CLsB K — |Vop/32| — \Y
DAC02* |Cacc xR — — +1/2 | LSb
DACO03* |CR AL (R — 5000 — Q
DACO04* |CsT Fasg it @ — — 10 us

o REESHUVONRRIEE, RENNRK .
¥ 1. FRsEWEJE DACR<4:0> )\ 0000 28465 1111 WS,

& 30-14: USART Rl k% (£ /M) HF

S A N

—» 'e—US121—» ' ‘=— US121

oT X X
. '<«— US120 —», «— US122
vE: SIS LA 30-5.
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* 30-12: USART [ RIEZEK
T ESE (BRIEFSFH)D
TAEEE -40°C < TA<+125°C
B3 "
P #e wEE B/ME | BKME | BAL At
US120 | TCKH2DTV | [ %1% (EMEER) 3.0-5.5V — 80 ns
v FEL ST 3800 00 i A R ) 1.8-5.5V — 100 ns
US121 | TCKRF B Ehdar e bR B i) 3.0-5.5V — 45 ns
(FREHD 1.8-5.5V — 50 ns
US122 | TDTRF B F TR B A 3.0-5.5V — 45 ns
1.8-5.5V — 50 ns
& 30-15: USART Rl (E /M) BHF
ck SN\,
© US125 ¢ .
— .
DT had ' j><
:<7US126—>5
Ve TE SRS LK 30-5,
% 30-13: USART [l Kk
PEETELN (BaERSN =D
TAERLE -40°C < TA < +125°C
&ﬁ = ans
ey #s RE B/ME | BRME | BAL &
US125 | TDTV2CKL | [azbile (EMBED)
CK T B FF I8 18] CBOa AR 15 e 10 — ns
US126 | TcKL2DTL | CKY i (S s i i) Rl A R 1)) 15 — ns

© 2011-2013 Microchip Technology Inc.

DS40001574C_CN % 401 11



PIC16(L)F1938/9

& 30-16: SPI XA FE (CKE=0, SMP=0)
S
. SP70

: SP79 SP78
SP80 re—»- .
SDO : ' . MSb ;X: bit 6 221 >< LSb
| S RN )
SDI 3 LSb A
E: NIEESILE 30-5,
&l 30-17: SPI ¥#iAF (CKE=1, SMP=1)
ss
' SP81 -
SCK ! ' '
(CKP = 0) ) \ - |
1 I_SPT1,_'_ SP72 . o
o . f SP79
| = =-SP73:, ..
SCK LN\ 7. ;
(CKP=1) | v = D !
Co | =—=SP80 — -
b : I SP78
Lo ' l «
SDO % .+ MSb X bit6-f(;---1 >< LSb
SDI 8 LSb 4N )

. RESES LK 30-5,
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J)

ss ‘\\‘ (C /?_

SCK
(CKP=0)

' [

SP78 SP79

— — — e

Lo SP79  SP78 l
: SP80 e I N o .
SDO ﬂ MSb X bit 6 2? -1 >< LSb : Z
| o . e D) -—
' SP77
SDI LSb #A N

: FESES LR 30-5.

&l 30-19: SPI MEXEF (CKE=1)

SP71 T sPT2 I ;

SDI

LSb %A\

. SIS ML 30-5,
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* 30-14: SPI A E K

3 o o
x| we Kbt BME |G| B | R | &

SP70* |TssL2scH, |SSI % SCK{ sk SCKT 4 A i ] Tey — — | ns
TssL2scL

SP71* |TscH SCK N P 1] AR Tev+20] — | — |08

SP72* | TscL SCK g M HL i) (AR Tey +20 — — ns

SP73" |Tpiv2scH,  |SDI #idlifis N2 SCK 1 #F ) 3 i 1) 100 — — ns
TpIV2scL

SP74 |TscH2DIL,  |SDI #dlifis N2 SCK 12 ¥ F A i ) 100 — — ns

TscL2biL

SP75* | TboOR SDO ¥t it a) 3.0-5.5V — 10 25 ns

1.8-5.5V — 25 50 | ns

SP76* |TDOF SDO K ti K Bk ) — 10 25 | ns

SP77* |TssH200Z  |SST % SDO ffith i BH A 1} ] 10 — 50 | ns

SP78* | TscR SCK #irth _EFFi ) (FAE 3.0-5.5V — 10 25 ns

O 1.8-5.5V — 25 50 | ns

SP79* | TscF SCK #i i R BT (B — 10 25 ns

SP80* | TscH2DoV, |SCK iu#ijs SDO #fisstifA | 3.0-5.5V — — 50 ns

TscL2poV | &It [hl 1.8-5.5V — — 145 | ns

SP81* |TpoV2scH, [SDO #¥ud a7 2 SCK I #F I fa] Tey — — ns
TpboV2scL

SP82* |TssL2poV  |SS{ iit/a SDO M thif ity i 1) — — 50 | ns

SP83* |TscH2ssH, |SCK L% SS™T [1Ht il 15Tcy+40)  — — | ns
TscL2ssH

ORBEBHAUNERT, R,
tOBRART SR, A IR BRIOEURN 3.0V, 25°C Al R, SRS BT 5%
ALK

& 30-20: 12C™ R REhAL /2RI R

SCL

a3
¥ 363

. AEEMES I 30-5.
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% 30-15: 12C™ R BRBIL [ 12 RS FRESR
% AN
%g #e ik B/ ME | L8 | BRME | B4 &
SP90* |Tsu:sTA SR BN S AT IN TH] | 100 kHz Bzt 4700 | — — ns |5 EE BN
400 kHz # 5 600 — —
SPI91* |THD:STA |3 8h4 R FES 1] | 100 kHz Bk 4000 | — — ns XA WG PS4 S — AN
400 kHz #i5{ 600 — — Bk
SP92* |Tsu:sTO {2 At gt S IsHE] [ 100 kHz A= 4700 — — ns
400 kHz #3{ 600 — —
SP93 | THD:STO  |f8f 1k 4 R4 H5 N i) [100 KHz 4k | 4000 | — | — | ns
400 kHz #5 600 — —
* XS HORFIEE, RENR.
&l 30-21: 1PC™ R BRI
- ~—SP103 .SP100 . —= e SP102
L ! SP101 o
scCL L "X . —/ N /
— = SP¥0 SP106 ! : :
' ' . =—= SP107 !
—> SP91 ~— l : —=  =—SP92 .
SDA ! ' —— - - - - - /—L
i ) >< ----- .. SP110 .
= SP109 - B '
SDA ; o
s K X

: FESAE 2 K 30-5.

© 2011-2013 Microchip Technology Inc.
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% 30-16: 12C™ R HAEER
@ﬁ jm § AV
g2 e EE B/ME |BKME| BAL &
SP100* |THIGH Rl LT B[] 100 kHz #izt: 4.0 — us | ERAF TAEMUCRAIHMET
1.5 MHz
400 kHz =t 0.6 — us B TAESR AL T
10 MHz
SSP #igk 1.5Tcy | —
SP101* |TLow PP P ]| 100 kHz At 4.7 — HS | B TSR T
1.5 MHz
400 kHz #ixt, 1.3 — us | BAE CAESIR ARG T
10 MHz
SSP fiH 1.5Tcy —
SP102* |TR SDA F1 SCL FF+E} |100 kHz it — 1000 | ns
Ii] 400 kHz Fi:t |20 +0.1CB| 300 | ns |Cs {f#lsi7E 10-400 pF
2 1A
SP103* |TF SDA 1 SCL R [ 100 kHz #iz, — 250 ns
] 400 kHz 3, |20+ 0.1CB| 250 ns |Cs {H#ETE 10-400 pF
pd [
SP106* |THD:IDAT  |$idli ARFF ] (100 kHz B 0 — ns
400 kHz B3k, 0 0.9 us
SP107* |TSU:DAT B NI A] | 100 kHz Bi5 250 — ns | (3 2)
400 kHz #izt, 100 — ns
SP109* |TAA B AR TE] | 100 kHz B — 3500 ns | (FE LD
400 kHz 5 — — ns
SP110* | TBUF LA PRI 7] 100 kHz 4.7 — NS |20 AR TFUA T 3 2
400 kHz 5 1.3 — ps | UOREFFAE R I [A]
SP111 [CB MR AP — 400 pF

*

1

2:

XY EONONRRIEAE, ARG
G AR RN R BhE A IS, A Ry Rk A IR 2 A A 2 A e P 8 g /N ZE IR LAME: SCL R BV IR oA o2
MIXH, (F/IMiE 300 ns)
PRI (400 kHz) 1) PC™ MRS il ZEARUERT . (100 kHz) (¥ 12C ALk RS, (H6 20
TSU:DAT > 250 ns R B3R . A iZes A K SCL {55 UMK s I 18], 00 A Shi /2 4 th . iz gs it
FEK: T SCL A5 5 MK P TR], O — AN i 25 1) SDA £k . 7E SCL kB B ay, ARIEARER
12C MZE 5, TR max. + TSUDAT = 1000 + 250 = 1250 ns.

DS40001574C_CN Zf; 406 1T
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% 30-17: HL A R A R R s

x| ws otk FM | S | SOl 4t
CS01* |Isrc EAEN Y = — -8 — pA
Hh — -1.5 — pA
i — 0.3 — HA
CS02* |IsNK VEFRR =] — 7.5 — pA
Hh — 1.5 — pA
1 — 0.25 — 7y
CS03* |VCTH L2 B i — 0.8 — Vv
Ccs04* |veTL 5 — 0.4 — v
CS05* [VCHysT FEA IR A =2 — 525 — mV
(VCTH-VCTL) Hh — 375 — mV
& — 300 — mV

* RSP ONRHIEAL, REDIK.
T BRARSIANE, RN U R B 3.0V, 25°C ZAF NI, XEESHAUE N2,
ARZMIK.

&l 30-22: A A Bk 2%
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T
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31.0 HMMRZHEFEER

AL E RIS %, RATR.

TER S gk, SLERAR O TAEYE R (I, R LE I Vo YE D o AUETRE, R e G E

A RS T3 T

&: APERE T 7 £ P 22 A S (R R A A Bt U TR . ZESRB L P R MR 200K, AR
(T, S e, SRR B 1 AR (R, B e B D S ARt A
R .

“HRUE” R 25°C INMAREARRISFIIE. “BAME” (Max) . “B/ME” (Min) 238K CPHME + 30
B CPHME-30) , HP o REMRELEE T KMERE.
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K 31-1: Iob, LP JEH 8%, Fosc =32 kHz, YR PIC16LF1933/1936/1938
14 ‘ ‘
12 Max: 85°C + 30 Max. e
Typical: 25°C //,
10 ///
[ Typical L
=
4
2
0
1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2 3.4 3.6 3.8
VDD (V)
& 31-2: Iop, LP 3E#Ha%, Fosc =32 kHz, 1B PIC16F1938/9
60
Max: 85°C + 30
50 || Typical: 25°C Max.
p—
0 /,/ Typical
_ — ypica
< -
‘g’ 30 —
20
10
0
15 2.0 25 3.0 3.5 4.0 4.5 5.0 5.5 6.0
VoD (V)

DS40001574C_CN 55 410 1T © 2011-2013 Microchip Technology Inc.
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& 31-3: Ipp L #IfE, XT F1 EXTRC ##% 28, {XFE PIC16LF1933/1936/1938
400 Typical: 25°C 4 MHz XT /
350 %/

300 // 4 MHz EXTRC
T 250 /%
=
8 200 VA/

150

1 MHz XT
100
50 1 MHz EXTRC
0 \
1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2 3.4 3.6 3.8
VoD (V)

& 31-4: Iob JZAfH, XT Fl EXTRC k¥ 2%, {NFR PIC16LF1933/1936/1938

450 | | ‘
400 AMaXI 85°C + 30 l 4 MHz XT //
350 —
300 —
—
T 250 /% —— 4 MHz EXTRC
=5
8 200 VA/
150
1 MHz XT
100
50
1 MHz EXTRC
0 |
1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2 3.4 3.6 3.8
VDD (V)

© 2011-2013 Microchip Technology Inc.
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& 31-5: Ipp HLAE, XT HEXTRC &4, XIR PIC16F1938/9
600
500 4| Typical: 25°C | 4 MHz XT
! —_—

T
/ 4 MHz EXTRC

400 7
< /
3 300 A~
g // 1 MHz XT
200 =
//
100 —  — 1 MHz EXTRC
:/
0
15 2.0 25 3.0 3.5 4.0 45 5.0 55 6.0
VDD (V)
& 31-6: Iop JK{E, XT A1 EXTRC #EH5%, 1R PIC16F1938/9

600 ’ T
4 MHz XT

|Max: 85°C + 30

500 e
// 4 MHz EXTRC

400 /
= /
2 %0 /V 1 MHz XT
8 Z .

200 //

// 1 MHz EXTRC
100 -
0
15 2.0 25 3.0 35 4.0 45 5.0 5.5 6.0
VoD (V)
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& 31-7: Iop, ShMEEES SR (ECL) , {KIh#FEMER, Fosc =32 kHz, X[R
PIC16LF1933/1936/1938
12
10 Max: 85°C + 30
Typical: 25°C Max. /
8 %
/ .
g ] // Typlcall
o I
a — //
4 /
//
2
0
1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2 34 3.6 3.8
VDD (V)
&l 31-8: Iop, AMEETEr (ECL) , {&Ih#EMR, Fosc =32 kHz, {XBR PIC16F1938/9
50
45 Max.
40 —
35 g Typical
< 30 P
=2
a 25
a
20
15
Max: 85°C + 30
10 I——{Typical: 25°C
5
0
1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 55 6.0
VoD (V)
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&l 31-9: Iop, AMEESBF (ECL) , {RKINFEMEX, Fosc =500 kHz, {XIR
PIC16LF1933/1936/1938
60 i
Max.
50 Max: 85°C + 30 —
Typical: 25°C //
~
< % // Typical //
~ /
E —-// /
20
10
/
0
1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2 34 3.6 3.8
VoD (V)
&l 31-10: Ipp, AMEEETER (EC), {&kIhFEMHER, Fosc =500 kHz, {XBR PIC16F1938/9
90
Max.
80 e
" / -~
60 / Typical
< 5 ~ o —_
a /
= 40 7
30
20
10 Max: 85°C + 30
Typical: 25°C
0 [ [
1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 55 6.0
VoD (V)

DS40001574C_CN #f 414 1t
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& 31-11: Iop JAE, SMEEED (ECM) , TEEDIFERR, (KR PIC16LF1933/1936/1938
450 | |
400 —| Typical: 25°C |
! 4MHz "
_
300 ———
= 250 _—
< —
. /,
150
100 1 MHz
50
0
16 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2 3.4 3.6 3.8
VDD (V)
& 31-12: IoD R RME, SMEEEFEr (ECM) , TEEDIFERR, (KR PIC16LF1933/1936/1938
500 | |
. o I
450 4|Max. 85°C +30 |
400 4 MHz
—
350 //
=
300
2 /,
E:; 250 /'/
[=]
= 200 —
150
1 MHz
100
50
0
1.6 1.8 2.0 2.2 24 2.6 2.8 3.0 3.2 34 3.6 3.8
VDD (V)
© 2011-2013 Microchip Technology Inc. DS40001574C_CN 5 415 11



PIC16(L)F1938/9

& 31-13: Iop $L#UE, SMEEREF (ECM), TEThEEM, PR PIC16F1938/9
500 | |
450 —' Typical: 25°C i 4 MHz
400 /
350 /,
z 300 7
5 250 ~
a /
200 ~~
1 MHz
150
100
0
15 2.0 25 3.0 35 4.0 45 5.0 5.5 6.0
VDD (V)
Kl 31-14: oD JAME, SMERETEP (ECM) , HEThEEHE, {NE PIC16F1938/9
600
500 %Max: 85°C + 30 } 4 MHz
400 ,/
< /
= 300 -
[a) /
[=]
P
200 1 MHz
100 E——
0
15 2.0 25 3.0 35 4.0 45 5.0 5.5 6.0
VbD (V)

DS40001574C_CN #f 416 1L
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PIC16(L)F1938/9

& 31-15: Iop $L#UE, SMEEETEF (ECH) , BINFEMHE, B PIC16LF1933/1936/1938
35
3.0 Typical: 25°C
32 MHz (PLL)
. //
< 20
£
8 15 1BMHz =
- *
/ z
0.5
0.0
1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2 34 3.6 3.8
VDD (V)
& 31-16: Iop JKAE, SMERET4F (ECH) , BmInFEf#=, {UH PIC16LF1933/1936/1938
4.0
3.5 —|Max: 85°C + 30 I
32 MHz (PLL)
2-5 //
z —
% 2.0
a /
- 16MHZ //
/%
1.0 — 8 MHz
0.5
0.0
1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2 3.4 3.6 3.8
VDD (V)

© 2011-2013 Microchip Technology Inc.
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PIC16(L)F1938/9

K 31-17: Ipp $L#E, SMEEREr (ECH) , BEIn#EM=, 1B PIC16F1938/9
35 |
, 32 MHz (PLL)
3.0 Typical: 25°C
25 //
z 20
£ 16 MHz
8 15 ——
1.0 // 8 MHz
. // -
//
0.5 —
0.0
15 2.0 25 3.0 35 4.0 45 5.0 5.5 6.0
VDD (V)
& 31-18: Iop R KAE, AhEER4Er (ECH) , BEIh#Ef=, 1R PIC16F1938/9
3.5 T
32 MHz (PLL)
3.0 Max: 85°C + 30 //A
2.5 /
Vd
-~ 20
fE, 16 MHz
a8 15
8 MHz
10 /,/
—
/
0.5
0.0
15 2.0 25 3.0 35 4.0 45 5.0 5.5 6.0
VDD (V)

DS40001574C_CN #f 418 1t
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PIC16(L)F1938/9

K 31-19: IDD, LFINTOSC, Fosc=31kHz, {X{BR PIC16LF1933/1936/1938
12
10 || Max: 85°C + 30
Typical: 25°C Max. /
° |
< T Typical
=2
8 6 ///
— /
/ /
4 —
//
2
0
1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2 3.4 3.6 3.8
VoD (V)
& 31-20: IDD, LFINTOSC, Fosc =31kHz, {XfR PIC16F1938/9
50
45 Max.
40 /
—_ ~ ypica
<
2 30 o
[a]
2 25
20
15
Max: 85°C + 30
10 Typical: 25°C
5
0
1.5 2.0 25 3.0 3.5 4.0 45 5.0 5.5 6.0
VDD (V)
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PIC16(L)F1938/9

K 31-21: IDD, MFINTOSC, Fosc =500 kHz, 1R PIC16LF1933/1936/1938
180 T T
Max: 85°C + 30
160 Typical: 25°C Max. o
140
//
120 —
/ .
e Typical
< 100 —
2 /
a8 80
60
40
20
0
1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2 34 3.6 3.8
VoD (V)
&l 31-22: Ipb, MFINTOSC, Fosc =500 kHz, {X[R PIC16F1938/9
300
250 Max: 85°C + 30 Max.
Typical: 25°C
200 /
< 7 Typical
2 150 —
[=]
//
100
50
0
1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 55 6.0
VoD (V)

DS40001574C_CN #f 420 1t
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PIC16(L)F1938/9

&l 31-23: Ipp HLA{E, HFINTOSC, {XIB PIC16LF1933/1936/1938
4.0
| | | |
35 Typical: 25°C 32 MHz w _—
3.0 —
. 25 "/
E
= 20 16 MHz
8 —
15 e !
— 8 MHz
//
1.0 e
0.5 S
4 MHz
0.0 |
16 1.8 2.0 22 24 2.6 2.8 3.0 3.2 3.4 3.6 3.8
VoD (V)
& 31-24: IoD FAME, HFINTOSC, {XIB PIC16LF1933/1936/1938
4.0 Max: 85°C + 30 32 MHz (PLL) /
35 /,/
3.0 —
—_ =
<
H 25
8 20 ﬂHZ/
15 — 8 MH
— Z
—"
1.0 —
05 4 MHz
0.0 |
16 1.8 2.0 2.2 24 2.6 2.8 3.0 3.2 3.4 3.6 3.8
VDD (V)
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PIC16(L)F1938/9

& 31-25: IoD $LH{E, HFINTOSC, {XfR PIC16F1938/9
4-0 ‘ ‘
35 | Typical: 25°C | 32 MHz (PLL)
3.0
25
<
E 20 16 MHz
g 15  ——
' — 8 MHz
1.0 _—
’/
0.5 4 MHz
0.0
15 2.0 25 3.0 3.5 4.0 45 5.0 55 6.0
VDD (V)
& 31-26: Iob &AM, HFINTOSC, {UfR PIC16F1938/9
4.0 | | ,
32 MHz (PLL)
. ° |
35 —|Max. 85°C +30 | ~
3.0 //
25
T L0 16 MHz
~ |
[a] / I
[=]
= 15 // 8 MHz
- ///
//
/,
0.5 — 4 MHz
0.0
15 2.0 25 3.0 3.5 4.0 45 5.0 55 6.0

VoD (V)

DS40001574C_CN 55 422 11 © 2011-2013 Microchip Technology Inc.



PIC16(L)F1938/9

& 31-27: Iop $L#I{E, HS EFHE, NPR PIC16LF1933/1936/1938
45 ‘ ‘
— ] o~
40 |~ {Typical: 25°c__ | 32MHz (PLL) .~
e //
=~ 25
<
= 20 MHz ]
a 20 —
= —
15
10 8 MHz
0.5 —
0.0
16 1.8 2.0 22 24 2.6 2.8 3.0 3.2 3.4 3.6 3.8
VDD (V)
& 31-28: Iop F KB, HS EFHE, NPR PIC16LF1933/1936/1938
>0 I
45 Max: 85°C + 30 |
m | 32 MHz (PLL)
4.0 "
3.5 //
’/
3.0
2 /
= 25 20 MHz —
g8 20 —
15
8 MHz
1.0
0.5
0.0
16 1.8 2.0 22 24 2.6 2.8 3.0 3.2 3.4 3.6 3.8
VoD (V)

© 2011-2013 Microchip Technology Inc.
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PIC16(L)F1938/9

& 31-29: Ipp $L#I{E, HS IEHEE, R PIC16F1938/9
3.5 T T
32 MHz (PLL)
3.0 | Typical: 25°C | v
25 /
/ 20 MHz
2.0
I —
£
Z 1.5 >
=)
8 MHz
1.0
"
0.0
1.5 2.0 25 3.0 3.5 4.0 4.5 50 55 6.0
VDD (V)
& 31-30: Iop JxKfE, HS IEH2E, R PIC16F1938/9
4.0 ’ ‘
. o I
3.5 —|Max. 85°C + 30 | o 32 MHz (PLL)
3.0
2.5 7 20 MHz
T 20 _—
a /
[=]
= 1.5
8 MHz
1.0 —
/
0.5 —
0.0
1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 55 6.0
VDD (V)

DS40001574C_CN #f 424 1t
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PIC16(L)F1938/9

& 31-31: IPD FEA(H, {RIHFEIRERAER, IR PIC16LF1933/1936/1938
1,200 ‘
- Max. //
1,000 Max: 85°C + 30 |
Typical: 25°C //
—
<
(=
= 600
2
400
200
Typical
|
0 |
1.6 1.8 2.0 2.2 24 2.6 2.8 3.0 3.2 3.4 3.6 3.8
VoD (V)
& 31-32: IPD FEAME, (KIhFEIREREES, IR PIC16F1938/9
45 ‘ T
40 Max: 85°C + 30 |
Typical: 25°C Max.
® /’
30 —
—_ Typical |
< 2 — '
[a]
a 20
15
10
5
0
1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 55 6.0
VoD (V)
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PIC16(L)F1938/9

& 31-33: IpD, HIVMERZE (WDT), {R PIC16LF1933/1936/1938

25

2.0 Max: 85°C + 30
Typical: 25°C

15 __—

Ipd (HA)

1.0

Typical
0.5

0.0

1.6 1.8 2.0 2.2 24 2.6 2.8 3.0 3.2 34 3.6 3.8

VoD (V)

& 31-34: IpD, FIIHIER2E (WDT), {UfR PIC16F1938/9

45

40

35 /,

30 m—

Max.

Typical

25 e

IPD (pA)

20

15

10

Max: 85°C + 30

5 Typical: 25°C

0 | |
15 2.0 2.5 3.0 3.5 4.0 45 5.0 55 6.0

VoD (V)

DS40001574C_CN 5 426 111 © 2011-2013 Microchip Technology Inc.




PIC16(L)F1938/9

& 31-35: D, BEESEHE (FVR), YR PIC16LF1933/1936/1938
14 ‘
Max.
12
10 Typical
—~ 8
<
=
g2 6
4
Max: 85°C + 30
2 " |Typical: 25°C
. [
1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2 34 3.6 3.8
VoD (V)
& 31-36: IpD, BESEHE (FVR), YR PIC16F1938/9
120
100 -\ Max.

/ N\,
80 / Typical
o /

<
=
2 S
40 el
20 Max: 85°C + 30
Typical: 25°C
. | |
1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0

VoD (V)
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PIC16(L)F1938/9

& 31-37: I, RIEEAL (BOR),

BORV =0, {XF§ PIC16LF1933/1936/1938

12

Max.

10

Typical

IPD (pA)

Max: 85°C + 30
2 Typical: 25°C

1.6 1.8 2.0

22

24

2.

6 2.8
VDD (V)

3.0

3.2 3.4 3.6 3.8

&] 31-38: I, RIEEAL (BOR),

BORV =0, {¥fE PIC16F1938/9

50

45

Max.

40

35

Typical

30

25
20

IPD (pA)

15

Max: 85°C + 30

10

Typical: 25°C

1.5 2.0 25

3.0

3.5

4.0
VD (V)

4.5

5.0 5.5 6.0

DS40001574C_CN #f 428 1t
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PIC16(L)F1938/9

& 31-39: IPpD, TIMERL #z¥% 8%, Fosc =32 kHz, {{FR PIC16LF1933/1936/1938
Max: 85°C + 30 .
12 | Typical: 25°C /
10 //
z 8 Max. ,/
e
£ 6 |
4 // Typical //
//
2
0
1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2 34 36 3.8
VoD (V)
& 31-40: IPD, TIMER1 #E% 28, Fosc =32 kHz, {XJB PIC16F1938/9
60
50 Max_: 85°C + 30
Typical: 25°C Max. L
//
40 ]
/'
= Typical
= 30 —
&
20 —
10
0
15 2.0 25 3.0 3.5 4.0 45 5.0 55 6.0
VoD (V)

© 2011-2013 Microchip Technology Inc. DS40001574C_CN % 429 11



PIC16(L)F1938/9

&l 31-41: IPD, WAMEIERE (CPS) 5k, {KHHVER (CPSRM =0, CPSRNG=01), {X
FR PIC16LF1933/1936/1938
8
] |
7 Max: 85°C + 30 Max.
Typical: 25°C
6 —
//
5 7
< / Typi
Z 4 >~ ypical
g —
3 //
2 /
1
0
1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2 34 3.6 3.8
VoD (V)
& 31-42: IPD, HEAMIEMERK (CPS) HMR, fKHWWEE (CPSRM =0, CPSRNG=01), {X
FR PIC16F1938/9
40 |1 Max: 85°C + 30
Typical: 25°C Max.
® /’
30
. Typical
:IE 25 o
[a]
2 20
15
10
5
0
1.5 2.0 25 3.0 3.5 4.0 45 5.0 55 6.0
VoD (V)

DS40001574C_CN 55 430 1T © 2011-2013 Microchip Technology Inc.



PIC16(L)F1938/9

& 31-43: IPD, HLAfREAER (CPS) #HR, EEHRMER (CPSRM=0, CPSRNG=10),
VPR PIC16LF1933/1936/1938
Max: 85°C + 30
14 Typical: 25°C Max.
12 —
//
10 7
<
< 8 i
E / Typical
6 —
/
4 —
2
0
1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2 34 3.6 3.8
VoD (V)
& 31-44: IPD, HLAfHEAER (CPS) #HR, EEHRMER (CPSRM=0, CPSRNG=10),
X FR PIC16F1938/9
60
Max: 85°C + 30
50 | |Typical: 25°C Max.
=
< / Typical
= 30
20
10
0
1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 55 6.0
VoD (V)
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PIC16(L)F1938/9

& 31-45: IPD, HLAAHEMEE (CPS) iR, HHEERE (CPSRM=0, CPSRNG=11), {X
FR PIC16LF1933/1936/1938
60 Max: 85°C + 30 /
Typical: 25°C
Max.
50 //
z 40
3 Typical m—1
~ /
2 30 — _—
“ ///
/
10
0
1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2 34 3.6 3.8
VoD (V)
& 31-46: IPD, HLAAHEMEE (CPS) iR, HHERE (CPSRM=0, CPSRNG=11), {X
FR PIC16F1938/9
140
120 Max: 85°C + 30
Typical: 25°C Max. —
100 —
//
< 80
é r Typical
E 60
40 _—
/
20
0
1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 55 6.0
VbD (V)

DS40001574C_CN 55 432 11 © 2011-2013 Microchip Technology Inc.



PIC16(L)F1938/9

K 31-47:

IPD, HREEER, 1RINFERES,

(CxSP=0), {¥FR PIC16LF1933/1936/1938

30

25

Max.

20

Typical

IPD (pA)

15

10

Max: 85°C + 30

Typical: 25°C

1.6

1.8 2.0

24 2.6 2.8
VDD (V)

3.0

3.4 3.6 3.8

K] 31-48:

IPD, HREEER, 1RINFERES,

(CxSP =0), {X[8 PIC16F1938/9

60

50

Max.

40

Typical

30

IPD (pA)

20

Max: 85°C + 30

10

Typical: 25°C

1.5

2.0 25

3.0 3.5 4.0
VoD (V)

4.5

5.0

5.5 6.0

© 2011-2013 Microchip Technology Inc.
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PIC16(L)F1938/9

K 31-49:

IPD, LLEZAS, IEWINFER,

(CxSP=1), {¥FR PIC16LF1933/1936/1938

60

50

40

30

IPD (pA)

20

10

0

Typical

| [Max: 85°C + 30

Typical: 25°C

1.6

1.8 2.0

2.2

24

26 28
VoD (V)

3.0

3.2 3.4 3.6 3.8

& 31-50:

IPD, LLEZAS, IEWINFER,

(CxSP=1), {XJ§ PIC16F1938/9

80

70

60

50

40

IPD (uA)

30

20

10

Max.

Typical

Max: 85°C + 30

Typical: 25°C

| X

1.5

2.0 2.5

3.0

3.5 4.0
VoD (V)

4.5

5.0 5.5 6.0

DS40001574C_CN #f 434 1t
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PIC16(L)F1938/9

& 31-51: AR Vo 5 lon & HiZ, Vop =5.0V, {YJB PIC16F1938/9
6 |
Max: 125°C + 30
5 Typical: 25°C
Min: -40°C - 30 /
4 // /
= Min. (-40°C% /
2
3 / r
= /
2
/ Typical (25°C) /
1 /
/ / Max. (125°C)
. |
-30 -25 -20 -15 -10 -5 0
IoH (mA)
& 31-52: WEAE VoL 5 loL X &%k, Vop =5.0V, {XfR PIC16F1938/9
5
Max: 125°C + 30
4 Typical: 25°C
Min: -40°C - 30 /
3
s
g': Max. (125°C) Typical (25°C) Min. (-40°C)
2 ' /,/,
//
0 /
0 10 20 30 40 50 60 70 80

loL (mA)

© 2011-2013 Microchip Technology Inc.
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PIC16(L)F1938/9

&l 31-53: 1B ARAET VoH 5 1oH SRR £, VoD = 3.0V
3.5 | |
Max: 125°C + 30
3.0 Typical: 25°C
Min: -40°C - 30
25 / /
S pd
1.5
Ain. (-40°C) Typical (25°C) / Max. (125°C)
1.0 /
0.5 / //
0.0
-14 -12 -10 -8 -6 -4 -2 0
IoH (mA)
&l 31-54: BEAE VoL 5 loL XFE ML, Vop =3.0V
3.0 ‘
Max: 125°C + 30 l l
25 Typical: 25°C
Min: -40°C - 30 / /
2.0
. Max. (125°C) Typical (25°C)// Min. (-40°C)/
>
15
s)
>

. J S A

o5 ////
//

o0 0 5 10 15 20 25 30

loL (mA)

DS40001574C_CN 5 436 11 © 2011-2013 Microchip Technology Inc.



PIC16(L)F1938/9

. (125°C)

. 4

0.8 | Min. (-40°C) 7Z Typical (25°C)

0.6 /

0.4 l

0.2 I
5

& 31-55: WEARR Vo 5 loH X &ML, Vob=1.8V
2.0 ‘ ‘
1.8 Max: 125°C + 30
Typical: 25°C /
16 Min: -40°C - 30 /7
1.4 // /r
1.2 ~ / /
s / /
1.0
(o]
S |
I Max

/
|
|
/

0.0
-4.0 -3 -3.0 -25 .0 -1.5 -1.0 -0.5 0.0
IoH (MA)
& 31-56: WEAR VoL 5 loL & #iZk, Vob = 1.8V
1.6 |—{Max: 125°C + 30 l
Typical: 25°C l l

1.4 —{Min:-40°C - 30 l l

1.2 l
E 1.0
al Max. (125°C) / Typical (25°C) Min. (-40°C)
>

. VA2 4

0.0
0 1 2 3 4 5 6 7 8 9 10
loL (mA)
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PIC16(L)F1938/9

Kl 31-57:

POR k& Hi [k

1.70
1.68
1.66
1.64
1.62
1.60
1.58

Voltage (V)

1.56
1.54
1.52
1.50

Max.

Typical

Min.

Max: Typical + 30
Typical: 25°C

Min: Typical - 30

-60

20 40

Temperature (°C)

60

80 100 120 140

K] 31-58:

POR EF FHHE, 1Y PIC16F1938/9

1.54
1.52
1.50
1.48
1.46
1.44
1.42

Voltage (V)

1.40
1.38
1.36
1.34

Max.

Max: Typical + 30

Min: Typical - 30

Typical

Typical: 25°C //
rd
/

Min.

/\

20 40

Temperature (°C)

60

80 100 120 140

DS40001574C_CN #f 438 1t
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PIC16(L)F1938/9

& 31-59: RIEEAHE, BORV=1

2.10

2.05

| \
Max: Typical + 30

2.00

Min: Typical - 30

Max.

1.95

1.90

Voltage (V)

1.85

Min.

1.80

1.75

1.70

20 40 60

Temperature (°C)

80 100 120 140

& 31-60: RIEEAMEMHEE, BORV=1

70

Max.

50

40

Typical

30

Voltage (mV)

20

10

Max: Typical + 30

Typical: 25°C ]
Min: Typical - 30
[ [

20 40 60

Temperature (°C)

80 100 120 140

© 2011-2013 Microchip Technology Inc.
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PIC16(L)F1938/9

K| 31-61: RIEEAHE, BORV =0

2.90 ’ ‘

2.85 Max: Typical + 30
2.80 Min: Typical - 30

Max.

2.75

2.70
2.65

Min.
2.60

Voltage (V)

2.55
2.50

2.45

2.40
-60 -40 -20 0 20 40 60 80 100 120 140

Temperature (°C)

& 31-62: RIERARHHE, BORV =0

90

80

Max.

70

60

50 Typical

40

Voltage (mV)

30

20 | Max: Typical + 30 [ |
Min. Typical: 25°C
10 Min: Typical - 30 ]

. I
-60 -40 -20 0 20 40 60 80 100 120 140

Temperature (°C)

DS40001574C_CN 5 440 11 © 2011-2013 Microchip Technology Inc.



PIC16(L)F1938/9

& 31-63: WDT B} A #

24

l l l
Max: Typical + 30 (-40°C to +125°C)
22 Typical: statistical mean @ 25°C -
Max. Min: Typical - 30 (-40°C to +125°C)

20

18 Typical

16

Time (ms)

14
Min.

12

10

1.5 2.0 25 3.0 3.5 4.0 4.5 5.0 5.5 6.0
VoD (V)

& 31-64: PWRT B

110

100

90

80 Typical

Time (ms)

70
Min.

60

Max: Typical + 3o (-40°C to +125°C)
Typical: statistical mean @ 25°C
Min: Typical - 30 (-40°C to +125°C)

20 | | j
1.5 2.0 25 3.0 3.5 4.0 4.5 5.0 55 6.0

VoD (V)

50
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PIC16(L)F1938/9

&l 31-65: P ARRHE s, IEH B (CxSP =1, CxHYS=1)
100
90 —
80 Max.
- 70
S
E 60
2
§ 50 Typical
[ .
b 40 |—|Max: Typical + 30
£ Typical: 25°C
30 [—|Min: Typical - 30
20
Min.
10
0
1.5 2.0 25 3.0 3.5 4.0 4.5 5.0 5.5 6.0
VoD (V)
| 31-66: PR L i, ETh#EMRSN (CxSP =0, CxHYS=1)
25
/\ Max: Typical + 30
20 Typical: 25°C
/ \ Min: Typical - 30
; J
E 15 N
2 Max.
()
o
% 10
2
I Typical
5
Min.
0
1.5 2.0 25 3.0 3.5 4.0 4.5 5.0 55 6.0
VoD (V)

DS40001574C_CN Zf; 442 11
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PIC16(L)F1938/9

& 31-67: EhEg s m N (A], IEFEIhEEE (CxSP=1)
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350

300 \\

250 \
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o 200 ~—
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260 ‘ ‘
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& 31-69: 25°C B A LEBR AR A R, IEF Dh#eEl (CxSP=1), {XfR PIC16F1938/9
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320 JFRZH

— RANHAE AR TT R T B PIC® ML (MCU) #i
dsPIC® ¥ 75 S ¥shlas (DSC) AL HE:
o SR RIREE
- MPLAB® X IDE %}
o URTEES ICGRAS | RS
- MPLAB XC %32
- MPASM™ [ %i#%
- MPLINK™ [ brfas /
MPLIB™ H b 25 Bl 4%
- WG TSR RS MPLAB I g0 a% / 582
a5 FEE A
o BRI
- MPLAB X SIM %A A48l 2%
o ViEA
- MPLAB REAL ICE™ 7r£k {7 B 2%
o TELRVIRES | gufi ey
- MPLABICD 3
- PICKit™ 3
o BTRTEDY
- MPLAB PM3 #3414 5%
o RRABUR (PR, AT RAEANTT AN
s BEHIFRLE

32.1 MPLAB X £ IF RIFEH M

MPLAB X IDE i ] -J- Microchip #1545 = J7 @i It %

TH G5 E B R e, AT BL7E Windows®,

Linux ! Mac OS® X [1i£4T. MPLAB X IDE &k 4> %7

%1 IDE, ‘& 3L T NetBeans IDE, 4142 % 2 (4141

PERES:, EH TR Re R N R I A AR . i

X—ICEEAZ HIWH P AW, EA R T H 2 8 E R P

MRAEAS R 28 B A A R R A g T B A T R AR 5

fRTE

MPLAB X IDE HA5¢32 150 H & 2, w4k 1 A

A ECE O R AT 1 DL B SRR RN Th RS RN LR SR R

HIThae=F & dmiads, XT38 H P kiR RAER A

4. MPLAB X IDE 320t Z AT BAEH 2 /> L EA[H

I, BRI se 4 TT LA R 250 F & P 075K

IHAEF & M.

o BOEEEREL

o BREACIDANAThAE, EHT AU IR A IR 3R R

o BT ORI, AR | shkg ik

o BT

JH P R B AT s s S I

o SEAAERIAm. T HEA. THPERS. & OAE
U 2

o RS

FEFTH B TAEA A

o ZAIH

o ZATH

o ZHFPHLE

o IR T

SO S RN R R

o ARHBSC AR SR ThRE

o NN Bugzilla SRR EE R GRS
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32.2 MPLAB XC 4mi¥%%

MPLAB XC % 1% 2% 7% 3% Fi] T Microchip fT 45 84y« 1647 Al
32/ MCU L J2 DSC 244 1) 5¢ 4= ANSI C i f% o IXLb4
PRSP K B I e DL e AR AS AL tb shRg,  HL
ST . MPLAB XC %% #% i] 7 Windows. Linux I
Mac OS X Fiz4T.

g 7 BEAT WA D 90 R, g F AR IR T A
MPLAB X IDE 14k i AR5 B .

MPLAB XC i 4% 1) % S8 WG Fr T s i 2, W
WM a A A R, Ho R HOy R P44 T 785
FIACHE A o

MPLAB XC gmifay Bl dmas B Fss Y . I
Yo T T A B AR SR, ARG I g A )
A T2 A B AR SCPE S HAh T T e A B AR SCRF RS SCPE
VARS s e i, BEim AR AT 4T 0. MPLAB XC
G PR A AE Vg Aok Al H bR S I B W R 5
AR

o TFFETES RS

o SFRE RN S B

. mAITEA

s FEERNIESHE

o RIGHIEES

+ 5 MPLAB X IDE %

32.3 MPASM JC 452

MPASM 7" 4% 28 /& 4= D) Rl F 20 gm 2%, 76T PIC10/
12/16/18 MCU.

MPASM JL % #% 0] 75 5 7 MPLINK H bR feas it o] 5
SERT BARSCEES Intel® KRk HEX SCRE. PEANHERAE ik 2%
{F PRS2 1 MAP SCEE. A8 ARREAT & 2k
AL AL 2% LST ek LA TR 1) COFF 30 F.
MPASM 7 g% HA W TRk

o #R{E MPLAB X IDE i H

o e X2 e fRiAk Y- g A QR

o Xt IR ST 41 G

o ARVFSEEEHNC gL FE e 4

32.4 MPLINK Hrékiess/
MPLIB HFrPEE S

MPLINK H #2240 &t MPASM V1 4 e A5 i i o] =

A B bRSCEE. Gl A B RS A iR S, B

AT BB T G B R AR V] 3 A7 H bR SO

MPLIB H A J2E 55 R 4% 5 H1 704 1984 QR J22 SC A () ) g A

Mo MMNESCHER A ER R —BF RPN, WA aET

FREJP MR B R 20 N R Y o SRR AT TR SR AR 1

AN N R R

H AR % /PR PR HLAT T SRRk

o R BRAN I T A RV 2 /N ST

o T IKEAH AR R A AE ORGSR A A (1) T S

o HBAIH . B, MIBRAABURS, {ga] R i)
A

325 BRHTHEMBHRFIE MPLAB L4
8. PEEER MR T AR

MPLAB L %i#% % PIC24 #1PIC32 MCU LA A dsPIC DSC
2 RS GRS AL AT EEE LA D . MPLAB XC
Y PR AT FZI Gy 2R A H bR SO I g r=2E vl 8
PLEFR A2 ST, IR H bR SCEAERS, sk S5 3 qdnr
TEAL H AR SO R R B DU BT AT SO 35
AW B

o CFRFREASTREAE

o SR SRR S A

o MAITHN

- FEEMTRAE

+ 5 MPLAB X IDE 3%
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32.6 MPLAB X SIM {44 5%

MPLAB X SIM &k {4548 281l i 76 45 4 26 PIC MCU i
dsPIC DSC #HATHHL, AT{E PC MU T AT FF
Ko RFATATL 2 IFa4S,  HRAT LIS Ed X HEAT 4G A 5k
Bk, IR — N AT B4 s R B i . mT LA
B A A C ARSI, MR T M — P IiE AT 5
WT o BREFZEMPIX FE o> AT 4% (1) R A g 1R g
R B IAT . 11O [IBNE. KEBAF M4 K
T AT A7- 5% o

MPLAB X SIM Al 3 56 4 2 B Ff MPLAB XC %
ALK MPASM Fi1 MPLAB I 4 8% (0455 1t . %%
PSR 28 AT FH A0 A S0 =5 SR8 A0 R 3E Mo T A R
R, e LA T AT & LA,

32.7 MPLAB REAL ICE i HB R4

MPLAB REAL ICE 7E£if/i 4% R 4t/2 Microchip £F%f 3L
[N 47 DSC Fl MCU # 44 tH ioB — Qs s . 454
MPLAB X IDE % T H.Zhfig s K B H = S, %
{5 ECE AT T 8 £ 16 f7F1 32 {7 MCU Jz DSC 2344
HEAT RN AL .

A BB R USB 2.0 5 1 5 TR PC AH
&, R ASHELERSRERATEES (R-11) 5
BrES U R, m R E A E S (LVDS) HEH LS
(CAT5) 5 H bt AHE .

Al MPLAB X IDE T #R RARAS [ 1F, %1240 B2
BT T . EFZT R4, MPLAB REAL ICE 1)
DAt B B AT E . BTN EWEL. IRER T
ERWis . B AR D RRK (KL 3
K H RS,

32.8 MPLAB ICD 3 F&HRABR RS

MPLAB ICD 3 7E £k ik 8 R 4t & Microchip fEAN R 23 fe
) AR A 2 [ gRFERE, 1EHT Microchip 1A
17 DSC Fl MCU #31f. 454 MPLAB X IDE Zhfigan K{E
Sy A EE R FTm, ZER s a6 PIC [NAE8
HLFN dsPIC DSC #47T iR flgm L.

MPLAB ICD 3 7215l =ikl USB 2.0 B2 5%
T LRI PCAHE, HFIH 5 MPLAB ICD 25 MPLAB
REAL ICE &M A MERA (RI-11) 5 HEsRAHIE.
MPLAB ICD 3 3 ##/iifif MPLAB ICD 2 #4445 .

32.9 PICKit 3 7EL AR / miEss

#:4 MPLAB X IDE Zhfg i kK () BT - FLi, MPLAB
PICKit 3 7% PIC [NA7- 5 LRI dsPIC B2 15 5 #= i 4s
AT ARG, HAN AR, MPLAB PICKit 3 Ji i 4>
T USB 22 11 5% 1+ TR Y PC A, I Microchip
WikiEsss (RJ-11) (5 MPLAB ICD 3 #1 MPLAB
REAL ICE %) 5 HAsHHE ., Eiegs il A a1
/O 5| BHFNSE AL 26 R SEINAE L PR FNAE L AT 9w A2 (In-
Circuit Serial Programming™, ICSP™) ,

PICkit 3 Debug Express . PICkit 3. g7 I f
Ml R ZIAES (NEH A fem . WA B %
P42 F1 MPLAB IDE &%/ .

32.10 MPLAB PM3 %{4mfase

MPLAB PM3 #$1}: 4 fL s it — 3k 75 & CE JTE i 2
9w FEes, 7€ VDDMIN 1 VDDMAX f %) H T g F i A 33
TR AR o] e . B — AN R RS B R
A E A K LCD BR4% (128 x64) , LUK — %
Tl 2 0 [y AT PR AL SRS B . SRR A bR
A —HiR ICSP H8i. ERPUEXNT, MPLAB PM3
A RFESS A S PC MHERI ] %) PIC MCU A1 dsPIC
DSC 2 HEATIREL . RIS FIgRFR . %M R ek il %
BAULR Y. MPLAB PM3 it RS-232 m USB HiZii%
B35 PC E#Hl . MPLAB PM3 E % miid il (= 6e 1 L&
PRAEE:, AT B KAEAG R 2 A T e e .
WAET MMC &, FIF SO A4k & B v
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32.11 ?,ﬁig/ﬂ:ﬁﬁi\ P TREBRAITL
A

HF 2R JF ARV R 7T HF %5 PIC MCU A1
dsPIC DSC, szBIX4thft RAMPEN T R. KZ
BN FERFIPEATAR AR SLI AT 2 X, A s n
SERIE, A N BRI, TR RS .
XL S EFE M ThRE A, FG LED. LS. T
Xy PiEE. RS-232#:1. LCD SoR#t. WA Rk
11 EEPROM 7£fif#% .

TEORAIT AR AT F T ORI, 76 S0 A 2k X BT e il
HLEK, AT AE 3R AR R WL FH

%7 PICDEM™ F1 dsPICDEM ™ Jii7= / JF R %1 H i
4k, Microchip i85 — R FIPEAS T B A FE R AE, &EH
TR IER e vt . KEELOQ® #dfs 22427 i IC. CAN.
IrDA®, PowerSmart By, SEEVAL® 14l &4;.
I-A ADC. ViifLikss, %%,

FIRFEERAENTT T A, ek s e st st
TITE A eE . RSO A R AR g, #6
SRR AR .

B P RAPER T R e B R, &Fin

Microchip M5  (www.microchip.com) .

3212 B=FFKRILAE

Microchip It —k |5 55 = 5 LM i L 75 F & T

Ho XeT HIGLmE OBk, Dhaeyy, WA E.

« SoftLog fl CCS 52 ml L E A48 1 i 5 F1 52 7= 4
Figs
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+ Saleae fll Total Phase %%/ @l #& L AWML o HT 4%
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33.0 HEER
33.1 HEFRRER
28 5| Jji SPDIP (.300”) 7~
T Y e O O e e e Y e O e O i B e Y e S e O Y e Y e O e O e e B e Y e O e O B e B e B e O

XXXXXXXXXXXXXXXXX PIC16F1938

O XXXXXXXXKXXXXXXXX Q -1ISP@e3) O
LW 1148017

R YYWWNNN

28 5|1 SOIC (7.50 mm) N
LOOO00000000000 OO000000000000T
XXXXXXXXXXXXXXXXXXXX PIC16F1938
XXXOOXXXXXXXXXXXXXXX -ISOe3)
XXXXXXXXXXXXXXXXXXXX
o R YYWWNNN o R 1110017
IR RN e RN RN RINIRININIRiNii

28 5|l SSOP (5.30 mm) A
(LT (LT
MXOOOOOOOXXK PIC16F1938
XOOOXXXXXXX 1IsSes

O @ YYWWNNN O @ 1148017
JIUULooouoy IR

B XX.. X BIER
Y FEMARE CHIERIS G — 8
YY SEOMRE  CH PR RR A BT
WW o RIS RIS “017)
NNN DA R 7 HE R I A R

©3 %4 (Matte Tin, Sn) [11 JEDEC Joiihi
. HoREHEE. JEDEC KRS (@3)

Frzn TR B A e

E: Microchip Jus {F4i 5 WERTCIEAE R — AT A S8 B bR, RdThr i, DA tox R
RN E BT

* f5ufE PICmicro® g4#HF7iH Microchip TCE /4 'S AEUMCHD . WU RLE (I . 45 PICmicro
AR FIR N, TR . 35 1 243 Microchip #5653 AR T iR . 3T QTP
A, ATMREERAR L R A RS E QTP Mirds .
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HEHRFEE ()

28 5/# QFN (6x6 mm) a
V- V-

PN1-7| D @ PN1-7| D @
YOOOOXXXX 16LF1938
XXXXXXXX -E/MLe3
YYWWNNN 1048017

28 5|l UQFN (4x4x0.5 mm) zN
PIN 1/% i XXXXX E PIN 1/% e PIC16 E
XXX | Flom
- XOO0KX - Mve
i YWWNNN i h 148017 i

B XXX BPER

Y RS CH IR — R 5

YY SEARES CH DRI S5 R A 30

WwW ERE (—H—HREWARKE N “017)

NNN DU REECHE P I8 AR

=4 (Matte Tin, Sn) ) JEDEC L& 5&

* SRS JEDEC EHhRE (e3)
VAN 12 G LE SR AL O

- Microchip Juas 4 5 WERTCIEAE R A7 A SEBEbRE, RpAThr i, DRIt R
TN IRE PN 8

*  fiuE PICmicro® #4FhRiHH Microchip TGEF4 5. EACHD. JE MU AIB B2 k. #5 PICmicro
BAFRUE RN, TN . 35 24 Microchip 8565 Jp AL T A . 3T QTP
1, ATFREHAL I R A RS TE QTP i ds .
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HEHREE (D)
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NNN DU REECHE P I8 AR
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* SRR, JEDEC LHHRS (e3)
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: Microchip Juas 4 5 WERTCIEAE R A7 A SEBEbRiE, R Thr i, DRIt R
TR PR B TR HL

*  fiuE PICmicro® #4FhRiHH Microchip TGEF4 5. EACHD. JE MU AIB B2 k. #5 PICmicro
BAFRUEH IR, T Mg . 35 24 Microchip 565 Jr AL T A . 3T QTP
1, ATFREHRAC I S A RS TE QTP i ds .

© 2011-2013 Microchip Technology Inc. DS40001574C_CN i 451 11



PIC16(L)F1938/9

HEHRFEE (D)
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NNN  DUAREEC P HE P B B
28 (Matte Tin, Sn) (1 JEDEC Fbthrk
* LR LHES: . JEDEC EHbRE (e3)
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E: Microchip 7G84 5t R TGI8 [l —AT P 52 AR, K HAThR e, BRI 2 B
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* v PICmicro® 24451 h Microchip 7o 88 /F 4 5. UMD, SR WU RLE AR . 45 PICmicro
BRI R, RS N 2 . 3 24 Microchip 55 AL T ERGIN . ST QTP
wHE, ARFIREERFRC I 2 A DA S TE QTP ks .
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33.2 HEFRAGFR
DL 40K A 28 25 B 258 g 1 R 4

28 5 HIE R BEH NG EFEREE (SP) —— FE4& 300 mil [SPDIP]
| e IR 35 48 http://www.microchip.com/packaging 25 % Microchip 18136 .

N
e
NOTE 1
\v E1
]
1

A1 ) »
J ‘ ‘« b1
| o |-
Units INCHES
Dimension Limits MIN NOM MAX
Number of Pins N 28
Pitch e .100 BSC
Top to Seating Plane A - - .200
Molded Package Thickness A2 120 135 .150
Base to Seating Plane A1 .015 - -
Shoulder to Shoulder Width E .290 .310 .335
Molded Package Width E1 .240 .285 .295
Overall Length D 1.345 1.365 1.400
Tip to Seating Plane L 110 .130 .150
Lead Thickness ¢ .008 .010 .015
Upper Lead Width b1 .040 .050 .070
Lower Lead Width b .014 .018 .022
Overall Row Spacing § eB - - 430

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic.
3. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .010" per side.
4. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-070B
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28 5| S4B /NIME (SO) #3E —— F4£ 7.50 mm [SOIC]

‘ vas IR 42 http://www.microchip.com/packaging 2% Microchip £ 8175

— Slom[clag] 2

.20
N | NOTE 5 * i

NONN0NNNNNNANT
' E/2
B\ 54— ———-—- —A— E
o W P
[&]o0]c]o] NN
NOTE 1 || e
<] |~ [$]o25@[c[A-B[D]
B] NOTE 5
TOP VIEW
A
o \ =
A [ \ NX
WP Y oo atinG PLANE
1 * ;
* A1 — SIDE VIEW A<J

el R

SEE VIEW C

VIEW A-A

Microchip Technology Drawing C04-052C Sheet 1 of 2
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28 5| S4B /INIME (SO) #3E —— F4£ 7.50 mm [SOIC]

‘ 7 e B &7 £ http://www.microchip.com/packaging 25 Microchip $ 5515 .
/f\ —~— a4X
€]
@ j
— L | <—
L) f=—
4X B
| —
VIEW C
Units MILLIMETERS
Dimension Limits| MIN | NOM | MAX
Number of Pins N 28
Pitch e 1.27 BSC
Overall Height A - - 2.65
Molded Package Thickness A2 2.05 - -
Standoff § A1 0.10 - 0.30
Overall Width E 10.30 BSC
Molded Package Width E1 7.50 BSC
Overall Length D 17.90 BSC
Chamfer (Optional) h 0.25 - 0.75
Foot Length L 0.40 - 1.27
Footprint L1 1.40 REF
Lead Angle ©) 0° - -
Foot Angle % 0° - 8°
Lead Thickness C 0.18 - 0.33
Lead Width b 0.31 - 0.51
Mold Draft Angle Top a 5° - 15°
Mold Draft Angle Bottom g 5° - 15°
Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic
3. Dimension D does not include mold flash, protrusions or gate burrs, which shall
not exceed 0.15 mm per end. Dimension E1 does not include interlead flash
or protrusion, which shall not exceed 0.25 mm per side.
4. 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.
5. Datums A & B to be determined at Datum H.

Microchip Technology Drawing C04-052C Sheet 2 of 2
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28 BIIE R EBE /MY (SO) 3 —— F4£ 7.50 mm [SOIC]

‘ ba) I35 48 http://www.microchip.com/packaging 2F % Microchip 8135 .

i
T——aJU0TTIIOnoIuY

-_— - Y
oI 00000000000
e | -«
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN | NOM | MAX
Contact Pitch E 1.27 BSC
Contact Pad Spacing C 9.40
Contact Pad Width (X28) X 0.60
Contact Pad Length (X28) Y 2.00
Distance Between Pads Gx 0.67
Distance Between Pads G 7.40

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

Microchip Technology Drawing No. C04-2052A
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28 I K EBE/NIMNE (SS) % —— F4£5.30 mm [SSOP]
‘ 7 BB 3k 4 http://www.microchip.com/packaging 77 Microchip 35 i i .

D

\nnnnoonnnnnnn

m

;
—= L1 = —] |~=—1L
Units MILLIMETERS

Dimension Limits MIN NOM MAX
Number of Pins N 28
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 9.90 10.20 10.50
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

Notes:
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 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 C04-073B
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28 5| A& B /NIME (SS) #13E —— F 44 5.30 mm [SSOP]

‘ ba) IR 35 48 http://www.microchip.com/packaging 2F % Microchip 138135 .

JﬁH\HDUUHHHHUUUH

SILK SCREEN
C
o LILIL —
G 4»' |<7 X1
— |—-— [
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN [ NOM | MAX

Contact Pitch E 0.65 BSC
Contact Pad Spacing C 7.20
Contact Pad Width (X28) X1 0.45
Contact Pad Length (X28) Y1 1.75
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. C04-2073A
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28 5| ¥ IU 7 RS 3 (ML) —— FE4& 6x6 mm [QFN], fifi 5K E4 0.55 mm
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(o 70
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v/ v / / L K
A f
\ N
NOTE 1 | | |
TOP VIEW BOTTOM VIEW
1 [
A3 A1
Units MILLIMETERS
Dimension Limits MIN NOM MAX

Number of Pins N 28

Pitch e 0.65 BSC

Overall Height A 0.80 0.90 1.00

Standoff A1 0.00 0.02 0.05

Contact Thickness A3 0.20 REF

Overall Width E 6.00 BSC

Exposed Pad Width E2 3.65 3.70 4.20

Overall Length D 6.00 BSC

Exposed Pad Length D2 3.65 3.70 4.20

Contact Width 0.23 0.30 0.35

Contact Length 0.50 0.55 0.70

Contact-to-Exposed Pad 0.20 - -

Notes:

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

2. Package is saw singulated.

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 C04-105B
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28 5| ¥ 7 R F B 3 (ML) —— FE4K 6x6 mm [QFN], fili K E R 0.55 mm

‘ bas) IR A3 48 http://www.microchip.com/packaging 2F % Microchip $F 8135
| c |
| W2 |
I }|:| |:| |:| |:| |:| |: |I — E
c2 [ ] [ ] [ G
o — Y
- 1 |
SILK SCREEN
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN [ NOM [ MAX
Contact Pitch E 0.65 BSC
Optional Center Pad Width W2 4.25
Optional Center Pad Length T2 4.25
Contact Pad Spacing C1 5.70
Contact Pad Spacing C2 5.70
Contact Pad Width (X28) X1 0.37
Contact Pad Length (X28) Y1 1.00
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. C04-2105A

DS40001574C_CN 5 460 11 © 2011-2013 Microchip Technology Inc.



PIC16(L)F1938/9

28 5B BRI DY 7 MRS (MV) —— FE4k 4x4x0.5 mm [UQFN]
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NOTE 1
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Units MILLIMETERS
Dimension Limits|  MIN | NOM | MAX

Number of Pins N 28
Pitch e 0.40 BSC
Overall Height A 0.45 0.50 0.55
Standoff A1 0.00 0.02 0.05
Contact Thickness A3 0.127 REF
Overall Width E 4.00 BSC
Exposed Pad Width E2 255 | 265 | 275
Overall Length D 4.00 BSC
Exposed Pad Length D2 2.55 2.65 2.75
Contact Width b 0.15 0.20 0.25
Contact Length L 0.30 0.40 0.50
Contact-to-Exposed Pad K 0.20 - -

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated.
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 C04-152A Sheet 2 of 2
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C1
W2
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I I — E
—— L1 1—-
L1 L 1—
c2 (I (I r G
L1 L1
T2
L1 L1 ?
(I (I
 — 1
e UHHHHHH i
1~ |~
SILK SCREEN
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN | NOM | MAX
Contact Pitch E 0.40 BSC
Optional Center Pad Width W2 2.35
Optional Center Pad Length T2 2.35
Contact Pad Spacing C1 4.00
Contact Pad Spacing C2 4.00
Contact Pad Width (X28) X1 0.20
Contact Pad Length (X28) Y1 0.80
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. C04-2152A
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40 5B EXNFEHAEEE (P) —— FE4£ 600 mil [PDIP]
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NOTE 1
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o
23
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Notes:

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

|-——— eB —=|

Units INCHES

Dimension Limits MIN NOM MAX
Number of Pins N 40
Pitch e .100 BSC
Top to Seating Plane A - - .250
Molded Package Thickness A2 125 - 195
Base to Seating Plane A1 .015 - -
Shoulder to Shoulder Width E .590 - .625
Molded Package Width E1 485 - .580
Overall Length D 1.980 - 2.095
Tip to Seating Plane L 115 - .200
Lead Thickness c .008 - .015
Upper Lead Width b1 .030 - .070
Lower Lead Width b .014 - .023
Overall Row Spacing § eB - - .700

2. § Significant Characteristic.
3. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .010" per side.
4. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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B
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40 5| B EHBRE R 7 R P EMEEE (MV) —— FE4K 5x5x0.5 mm [UQFN]
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Units MILLIMETERS
Dimension Limits|  MIN [ NOM | MAX

Number of Pins N 40
Pitch e 0.40 BSC
Overall Height A 0.45 0.50 0.55
Standoff A1 0.00 0.02 0.05
Contact Thickness A3 0.127 REF
Overall Width E 5.00 BSC
Exposed Pad Width E2 360 | 370 [ 3.80
Overall Length D 5.00 BSC
Exposed Pad Length D2 3.60 3.70 3.80
Contact Width b 0.15 0.20 0.25
Contact Length L 0.30 0.40 0.50
Contact-to-Exposed Pad K 0.20 - -

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated.
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 C04-156A Sheet 2 of 2
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40 5| BEHBHE R 5 P MEE (MV) —— FE4& 5x5 mm [UQFN]

Y

HE:
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T2 3 — 1
—1 —1 |
—1 —1
—1 —1
1 —/
i —] L
SILK SCREEN
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN | NOM | MAX
Contact Pitch E 0.40 BSC
Optional Center Pad Width W2 3.80
Optional Center Pad Length T2 3.80
Contact Pad Spacing C1 5.00
Contact Pad Spacing C2 5.00
Contact Pad Width (X40) X1 0.20
Contact Pad Length (X40) Y1 0.75
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. C04-2156B
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44 B BIEH IS RS (ML) —— F4& 8x8 mm [QFN]
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Units MILLIMETERS

Dimension Limits]  MIN | NOM | MAX
Number of Pins N 44
Pitch e 0.65 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.00 0.02 0.05
Terminal Thickness A3 0.20 REF
Overall Width E 8.00 BSC
Exposed Pad Width E2 625 | 645 | 6.60
Overall Length D 8.00 BSC
Exposed Pad Length D2 6.25 6.45 6.60
Terminal Width b 0.20 0.30 0.35
Terminal Length L 0.30 0.40 0.50
Terminal-to-Exposed-Pad K 0.20 - -

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated
3. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension. usuallv without tolerance. for information purposes onlv.

Microchip Technology Drawing C04-103C Sheet 2 of 2
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SILK SCREEN

RECOMMENDED LAND PATTERN

x14>ll<*

jooooooooog-—+

| My

=

-

—-70000000oo0T—

?

Units MILLIMETERS

Dimension Limits| MIN [ NOM | MAX
Contact Pitch E 0.65 BSC
Optional Center Pad Width W2 6.60
Optional Center Pad Length T2 6.60
Contact Pad Spacing C1 8.00
Contact Pad Spacing C2 8.00
Contact Pad Width (X44) X1 0.35
Contact Pad Length (X44) Y1 0.85
Distance Between Pads G 0.25

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
Microchip Technology Drawing No. C04-2103B
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44 5| B EERIDY )5 g P2 (PT) —— E4 10x10x1 mm, 5 5AKE 2.00 mm [TQFP]
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D
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NOTE 1 123 NOTE 2
o\~
[ 1
T T
B B/zwilzizi=isNaNalii=Enin)
Al— A2j
Units MILLIMETERS
Dimension Limits MIN | NOM MAX
Number of Leads N 44
Lead Pitch e 0.80 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° 3.5° 7°
Overall Width E 12.00 BSC
Overall Length D 12.00 BSC
Molded Package Width E1 10.00 BSC
Molded Package Length D1 10.00 BSC
Lead Thickness c 0.09 - 0.20
Lead Width b 0.30 0.37 0.45
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 Y14.5M.

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

Microchip Technology Drawing C04-076B
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1 1
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1 1
No0000oooo0=
Y1 -
b .
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN | NOM | MAX
Contact Pitch E 0.80 BSC
Contact Pad Spacing C1 11.40
Contact Pad Spacing Cc2 11.40
Contact Pad Width (X44) X1 0.55
Contact Pad Length (X44) Y1 1.50
Distance Between Pads G 0.25

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M

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

Microchip Technology Drawing No. C04-2076B
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