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C8051F040/1/2/3/4/5/6/7 ISP FLASH
3.
3.1
40 ~85 25MHz
1 2.7 3.0 3.6 Y4
REF ADC DAC L7 A
REF ADC DAC
0.2 LA
0.5 Y4
[VDD-AV+H
2.7 3.0 3.6 \Ys
VDD=2.7V, CLK=25MHz 10 mA
CPU VDD=2.7V, CLK= IMHz 0.5 mA
VDD=2.7V, CLK=32kHz 20 nA
VDD=2.7V, CLK=25MHz 5 mA
CPU FLASH |VDD=2.7V, CLK= IMHz 0.2 mA
VDD=2.7V, CLK=32kHz 10 BA
0.2 pA
RAM 1.5 \Ys
SYSCLK 5 0 25 MHz
Tsysl SYSCLK 18 ns
Tsysh SYSCLK 18 ns
1: AV+ v VDD
2: SYSCLK 32KHz
18 : 0755-83645240 83645242 . 0755-83645243




C8051F040/1/2/3/4/5/6/7 ISP FLASH
4.
4.1
F040/2/4/6 | F041/3/5/7
VDD 37,6490 | 24,4157 +2.7V ~ +3.6V
DGND 38,63,89 | 25,40,56
AV+ 8,11,14 3,6 +2.7V ~ +3.6V
AGND 9,10,13 4,5
TMS 1 58 JTAG
TCK 2 59 JTAG
TDI 3 60 JTAG TDI TCK
TDO 4 61 JTAG TCK
TDO TDO
/RST 5 62 /0 VDD
VDD Vgsr ~ MONEN
XTALI 26 17
XTALl ~ XTAL2
CMOS
XTAL2 27 18
MONEN 28 19 VDD
VDD VDD Vst
VDD
VDD
VREF 12 7 e
DAC C8051F041/3
VREFA 8 ADCO  C8051F041/3/5/7
ADC2 C8051F041/3
VREF0 16 ADCO
VREF2 17 ADC2 C8051F040/2
VRED 15 DAC C8051F040/2

1 0755-83645240 83645242 : 0755-83645243 19




C8051F040/1/2/3/4/5/6/7 ISP FLASH

4.1
F040/2/4/6 | FO41/3/5/7
AINO.0 18 9 ADCO 0 ADCO
AINO.1 19 10 ADCO 1 ADCO
AINO.2 20 11 ADCO 2 ADCO
AINO.3 21 12 ADCO 3 ADCO
HVCAP 22 13 1/0
HVREF 23 14
HVAIN+ 24 15
HVAIN- 25 16
CANTX 7 2
CANRX 6 1
DACO 100 64 0 DAC
C8051F040/1/2/3
DACI 99 63 1 DAC
C8051F040/1/2/3
P0.0 62 55 /O | P0.0 /
P0.1 61 54 /O | P0.1 /
P0.2 60 53 /O | P02 /
P0.3 59 52 /O | P03 /
P0.4 58 51 /O | P0.4 /
ALE/P0.5 57 50 1/0 ALE
P0.5 /
/RD/P0.6 56 49 1/0 /RD
P0.6 /
/WR/P0.7 55 48 1/0 /WR
P0.7 /

20 : 0755-83645240 83645242 1 0755-83645243




C8051F040/1/2/3/4/5/6/7 ISP FLASH
4.1
F040/2/4/6 | F041/3/5/7
P1.0/AIN2.0/A8 36 29 ADC2 0 ADC2
8
P1.0 /
P1.1/AIN2.1/A9 35 28 P1.1 /
/0
P1.2/AIN2.2/A10 34 27 P1.2 /
/0
P1.3/AIN2.3/A11 33 26 P1.3 /
1/0
P1.4/AIN2.4/A12 32 23 P1.4 /
/0
P1.5/AIN2.5/A13 31 22 P1.5 /
/0
P1.6/AIN2.6/A14 30 21 P1.6 /
1/0
P1.7/AIN2.7/A15 29 20 P1.7 /
/0
P2.0/A8m/A0 46 37 /0 8
0
P2.0 /
P2.1/A9m/A1 45 36 /O | P2.1 /
P2.2/A10m/A2 44 35 /0 | P22 /
P2.3/A11m/A3/ 43 34 /O | P23 /
P2.4/A12m/A4 42 33 /O | P24 /
P2.5/A13m/A5 41 32 /O | P25 /
P2.6/A14m/A6 40 31 /O | P26 /
P2.7/A15m/A7 39 30 /0 | P27 /
P3.0/AD0/D0 54 47 /0 / 0
0
P3.0 /
P3.1/AD1/D1 53 46 /O | P3.1 /
P3.2/AD2/D2 52 45 /O | P32 /
P3.3/AD3/D3 51 44 /O | P3.3 /
P3.4/AD4/D4 50 43 /O | P34 /
P3.5/AD5/D5 49 42 /O | P35 /
P3.6/AD6/D6 48 39 /O | P3.6 /
P3.7/AD7/D7 47 38 /O | P3.7 /
1 0755-83645240 83645242 - 0755-83645243 21




C8051F040/1/2/3/4/5/6/7 ISP FLASH
4.1
F040/22/4/6 | FO41/3/5/7
P4.0 98 1O | P4.0 /
P4.1 97 /O | P4.1 /
P4.2 96 /O | P4.2 /
P43 95 1O | P43 /
P4.4 94 /O | P4.4 /
ALE/P4.5 93 /0 ALE
P4.5 /
/RD/P4.6 92 1/0 /RD
P4.6 /
/WR/P4.7 91 1/0 /WR
P4.7 /
P5.0/A8 88 /O 8
P5.0 /
P5.1/A9 87 /O | P5.1 /
P5.2/A10 86 IO | P5.2 /
P5.3/Al11 85 1O | P5.3 /
P5.4/A12 84 1O | P5.4 /
P5.5/A13 83 1O | P5.5 /
P5.6/Al4 82 /O | P5.6 /
P5.7/A15 81 1O | P5.7 /
P6.0/ASM/A0 80 /0 8
0
P6.0 /
P6.1/A9m/Al 79 10 | P6.1 /
P6.2/A10m/A2 78 1O | P6.2 /
P6.3/A11m/A3 77 1O | P6.3 /
P6.4/A12m/A4 76 1O | P6.4 /
P6.5/A13m/AS 75 1O | P6.5 /
P6.6/A14m/A6 74 /O | P6.6 /
P6.7/A15m/A7 73 /O | P6.7 /

22
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
4.1
F040/2/4/6 | F041/3/5/7
ADO/DO/P7.0 72 /O / 0
0

P7.0 /

ADI/D1/P7.1 71 /0 | P7.1 /

AD2/D2/P7.2 70 /O | P72 /

AD3/D3/P7.3 69 /0 | P73 /

AD4/D4/P7.4 68 /0 | P74 /

ADS5/D5/P7.5 67 /0 | P75 /

AD6/D6/P7.6 66 /0 | P7.6 /

AD7/D7/P7.7 65 /o | P77 /

1 0755-83645240 83645242

: 0755-83645243
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ISP FLASH

C8051F040/1/2/3/4/5/6/7

YY/UeTv/v"9d
EV/WTTY/E79d
CY/WOTY/C™9d
TV/W6Y/T 9d
0v/u8v/0"9d
STV/L"Sd
Y1v/9°4d
€TV/57Gd
¢1v/v™Sd
TTv/€°Gd
0Tv/C"Sd
6Y/1°Gd
8v/0°Gd

anad

aan

/L vd
Qy/9°vd
3v/S vd

¥ vd
€7vd
¢ vd
T°vd
0"vd
Tava
0dva

[ 54 ] P3.0/AD0/DO
53] P3.1/AD1/D1
| 52 ] P3.2/AD2/D2
| 51 ] P3.3/AD3/D3

| 64 ] vDD
[ 63 ] DGND
[ 62 ] P0.0
[ 61 ] PO.1
[ 60 ] PO.2
[ 59°] P0.3
[ 58 ] PO.4
| 57 ] PO.5/ALE
[ 56 ] P0.6/RD
[ 55 ] PO.7/WR

| 71 ] P7.1/AD1/D1
| 70 | P7.2/AD2/D2
[ 69 ] P7.3/AD3/D3
[ 68 ] P7.4/AD4/D4
| 67 ] P7.5/AD5/D5
| 66 | P7.6/AD6/D6
| 65 | P7.7/AD7/D7

73 | P6.7/A15m/A7
72 | P7.0/AD0/DO

75 | P6.5/A13m/A5
74 | P6.6/A14m/A6

~
C8051F040/2/4/6

el izl o] =] o e ] e ] =] e e

o
o
—

[l el el e e e e el

HVAIN+ | 24
HVAIN- | 25

¥a/vav/y-ed
§a/50v/S°€d
90/90v/9"°€d
L0/7.av/L"€d
0v/u8v/0"2d
TV/W6Y/1"¢d
CY/WO0TV/C  ¢d
EV/WTTV/E ¢d
YY/UeTv/v"2d
SQY/WETY/S ™ ¢d
Qv/WyTv/9" ¢d
LY/WSTV/ L ¢d
anad

aaa
8V/0°¢NIV/0°Td
6Y/T ¢NIV/T 1d
0TV/C eNIV/2 1d
TTV/€ CNIV/E 1d
CTV/Y eNIV/Y " 1d
E€TV/S eNIV/S 1d
YTV/97¢NIV/9™Td
STV/L7CNIV/L 1d
NINOW

CIVIX

TIVIX

1 0755-83645243

0755-83645240 83645242

4.1 TQFP-100
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C8051K040/1/2/3/4/5/6/7 ISP FLASH
D MIN | NOM | MAX
D1 (mm) | (mm) | (mm)
TR A AL- -1
L | AL|0.05| - |0.15
§ % A2|0.95|1.00 | 1.05
§ % b 0.17|0.22|0.27
— — D| - |16.00 -
% % e e |DL| - |14.00 -
§ % e - 050 -
§ % E - 16.00 -
§ % EL| - |14.00| -
100 :}p — L |0.45|0.600.75
%
L= —ik—b AL
42 TQFP-100
1 0755-83645240 83645242 - 0755-83645243 25




C8051F040/1/2/3/4/5/6/7 ISP FLASH

[ 64 ] DACO

[ 63 ] pACL

[ 62 ] /RST

[ 61 ] TDO

[ 60 ] TDI

[ 59 ] TCK

[ 58] TMS

[ 57 ] vDD

[ 56 ] DGND

[ 55 ] PO.0

[ 54] Po.1

[ 53] Po.2
[52] P03

[ 51] PO.4

[ 50 | PO.5/ALE
[ 49°] PO.6/RD

PO.7/WR
P3.0/AD0/DO
P3.1/AD1/D1
P3.2/AD2/D2
P3.3/AD3/D3
P3.4/AD4/D4
P3.5/AD5/D5
VDD

DGND
P3.6/AD6/D6
P3.7/AD7/D7
P2.0/A8m/A0
P2.1/A9m/A1
P2.2/A10m/A2
P2.3/A11m/A3
P2.4/A12m/A4

CANRX [ 1 |
CANTX [ 2|
Av+ [ 3]
AGND [ 4|
AGND [ 5 |
AV+ [ 6 |
VREF [ 7|
VREFA [ 8|
0.0 [T C8051F041/3/5/7
AINO.1 [ 10 ]
AINO.2 [11 ]
AINO.3 [12]
HVCAP [ 13 ]
HVREF [ 14 |
HVAIN+ [ 15 |
HVAIN- [ 16 |

O

Bl |
o (O] [N

N
)

o
o

EEEEEEEEEEEEEEELE

w
©

W[ W W |w
w| | |0 |O

-
\

~| [of |oof |2 [H] |N| [ || || o] [~]| (o oo |of || |
| (A A N [N [N (NN NN [eN] [ NN | || |e
A N Z ST M N O O +dA O o @ K~ © W
222737z ¢¢8
E E O N N N N O N N 4 o g £ £
X X =~ © 0 < M N 0 M

P T . N N —H  H

AN AN == I I <

= = = = =Z Z == = NN N

=S = = < = =< N8N

N N NS N N 24O o N N

N S8 w1 < ™ N . AR = M = WY =

L e | D e |

o A o — <4 o o

o o o o o o

4.3 TQFP-64
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
D
D1
I MIN [NOM| MAX
(mm) | (mm) | (mm)
% % A 1.20
— — Al| 0.05 0.15
—] — =
— — & A2| 0.95 1.05
— — b|017 | 022 0.27
— — D 12.00
64 — —
;; D1 10.00
S LU 1 1.
A2 "= E 12.00
1 oA
%@Q@HHMMHHMDLL El 10.00
L —{l—b AL
L | 0.45 0.60 | 0.75
4.4 TQFP-64

1 0755-83645240 83645242

: 0755-83645243
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

5. 12 ADC ADCO C8051F040/1

C8051F040/1  ADCO 9 AMUXO0
PGAO 100ksps 12 ADC ADC
5.1 AMUXO0 PGAO
5.1 C8051F040  ADCO
“ 9. C8051F040/2/4/6 " C8051F041 ADCO “10.
C8051F041/3/5/7 " ADCO ADOEN -r ADCO
ADCO PGAO ADOEN Co ADOC
| ADCOGTH | [ ADCOGTL | | ADCOLTH | [  ADCOLTL |
I l l l 2 > >  ADOWINT
\ 14
. 9-1 g
AMUX
P3
110 ( ]
y | —
P é
<
g g “— (00 — ADoBUSY (W)
J“ = 01— 3
AGND —— L Pleebd 10 = CNVSTRO
elsee B o . 11— 2
BEEE SEES BB EEEZEEER RN
ANXOCF ABGSL | [ ADCOCE | | ADCOON 2
5112 ADCO
5.1 PGA
4 AINO0.0 ~ AINO.3  P3
5.6 ADC
AMUX
AMUX 3
AMUX AMXOSL SFR 5.2 AMXOCF SFR
5.1 AMXOPRT SFR 53 5.1
PGA AMUX ADCO ADCOCF SFR 5.5
AMPOGN2~0 PGA 05 1 2 4 8 16 1

28 : 0755-83645240 83645242 1 0755-83645243



C8051F040/1/2/3/4/5/6/7 ISP FLASH
5.1.1
P3 TO “17.1.5 P1 P2 P3
" 52
—
Qlolofo
. HEE
ANoo -:E_+ . oZlzl=
ANo: =|'i 1, AMXOCF
-
AN0.2 ~:i o
AINo3 K R E
HVAN + BI—
HVAN- B——
HVCAP -BRi
Ir o101 12-Bit
HVREF | AMUX X SAR
PAINOEN P3.6 | | (SE or
+ [PAINZEN ' L I DI ADC
o [PAINAEN P34 o
& [PAINGEN : ! (WIRED-OR) |
é KallEASE P3.2 | o—{PaEveN L_
PANZEN] | P30 o M
P3.7 — —»i_ -
! _
P35 I ©— P30DD |
P3.3 | o—— (WIRED-OR) lr—1
! —> 8
P3.1 " o— -
TEMP SENSOR alaaa
<|<|<|<
RIRIR|IR
=S
<< |<C[<C
AGND AMXOSL
5.2
AINO0.0 ~ AINO.3 P3
/0 AMXOPRT
P3 P3 AMUX P3
P3 AMUX
“ " P3 P3
52
HVDA 60V
ADC 0 ~ VREF HVDA
ADC “ 52 ”
1 0755-83645240 83645242 : 0755-83645243 29



C8051K040/1/2/3/4/5/6/7 ISP FLASH
SFR 5.1 AMXO0CF: AMUXO0
SFR 0
SFR 0xBA
R R R R R/W R/W R/W R/W
| - | - | - | - | PORT3IC | HVDA2C | AIN23IC | AINOIIC |00000000
7 6 5 4 3 2 1 0
7-4 =0000b =
3 PORT3IC P3 /
0: P3
1: P3 +, -
2 HVDA2C HVDA
0: HVDA
1: HVDA 2
1 AIN23IC AINO0.2 AINO.3
0: AINO.2 AINO.2
1: AINO.2, AINO.2 +, -
0 AINOIIC AINO0.0 AINO.1
0: AINO.0O  AINO.1
1: AINO0.0, AINO.1 +, -
ADCO 2
SFR 5.2 AMUXOSL: AMUXO0
SFR 0
SFR 0xBB
R R R R R/W R/W R/W R/W
- | - | - | - [AMX0AD3]| AMX0AD2 | AMX0ADI [AMX0ADO0]00000000
7 6 5 4 3 2 1 0
7-4 = 0000b =
3-0 AMXO0AD3-0: AMUXO0
0000-1111b: 5.1 ADC
30 1 0755-83645240 83645242 : 0755-83645243




C8051F040/1/2/3/4/5/6/7 ISP FLASH
5.1 AMUX AMXO0AD3-0 AMXOCF3-0
AMX0AD3-0
0000 0001 0010 0011 0100 0101 0110 0111 | Ixxx
0000 AINO0.0 | AINO.1 AINO.2 | AINO.3 HVDA AGND | P3EVEN | P30ODD
+(AINO.0)
0001 L(AINO. 1) AINO.2 | AINO.3 HVDA AGND | P3EVEN | P30DD
+(AINO.2)
0010 AINO.0 | AINO.1 L(AINO.3) HVDA AGND | P3EVEN | P30ODD
+(AINO.0) +(AINO.2)
0011 L(AINO. 1) L(AINO.3) HVDA AGND | P3EVEN | P30DD
0100 AINO.0 | AINO.1 AINO.2 | AINO.3 P3EVEN | P30DD
+(AINO.0)
0101 L(AINO. 1) AINO.2 | AINO.3 P3EVEN | P30DD
+(AINO.2)
i 0110 AINO.0 | AINO.1 L(AINO.3) P3EVEN | P30DD
+(AINO.0) +(AINO.2)
- 0111 L(AINO. 1) L(AINO.3) P3EVEN | P30DD
Q
S| 1000 AINO.0 | AINO.1 AINO.2 | AINO.3 HVDA AGND *P3EVEN
E -P30DD
= +(AINO.0) +P3EVEN
1001 L(AINO. 1) AINO.2 | AINO.3 HVDA AGND _P30DD
+(AINO.2) +P3EVEN
1010 AINO.0 | AINO.1 L(AINO.3) HVDA AGND _P30DD
+(AINO.0) +(AINO.2) +P3EVEN
1011 -(AINO.1) -(AIN0.3) HVDA AGND -P30DD
+P3EVEN
1100 AINO.0 | AINO.1 | AINO.2 | AINO.3 _P30DD
+(AINO.0) +P3EVEN
1101 L(AINO. 1) AINO.2 | AINO.3 _P30DD
+(AINO.2) +P3EVEN
1110 | AINO.0 | AINO.1 L(AINO.3) _P30DD
111 | HAmo.0) +(AINO.2) +P3EVEN
-(AINO.1) -(AIN0.3) -P30DD
“ P3EVEN” “ P30DD” AMXOPRT P3
1 0755-83645240 83645242 : 0755-83645243 31



C8051F040/1/2/3/4/5/6/7 ISP FLASH

SFR 5.3 AMXO0PRT: P3

SFR 0
SFR 0xBD
R/W R/W R/W R/W R/W R/W R/W R/W
[ PAIN7EN | PAIN7EN | PAIN7EN | PAIN7EN [ PAIN7EN | PAIN7EN [ PAIN7EN | PAIN7EN |00000000
7 6 5 4 3 2 1 0
7 PAIN7EN 7
0 P3.7 AMUX
1 P3.7 AMUX
6 PAING6EN 6
0 P3.6 AMUX
1 P3.6 AMUX
5 PAINSEN 5
0 P35 AMUX
1 P35 AMUX
4 PAIN4EN 4
0 P34 AMUX
1 P34 AMUX
3 PAIN3EN 3
0 P33 AMUX
1 P33 AMUX
2 PAIN2EN 2
0 P32 AMUX
1 P32 AMUX
1 PAIN1EN 1
0 P3.1 AMUX
1 P3.1 AMUX
0 PAINOEN 0
0 P3.0 AMUX
1 P3.0 AMUX
P3 AMUX
5.2
HVDA 60V - + 60V
ADCO HVDA AGND  -60V
AGND +60V HVDA HVREF
ADC ADC HVDA
0.05V/V ~ 14V/V 20:1
0.05V/V 280 HVGAIN
14V/V HVDA 72 dB

32 : 0755-83645240 83645242 1 0755-83645243



C8051F040/1/2/3/4/5/6/7 ISP FLASH

HVDA 4 HVAIN+ HVAIN- HVCAP
HVAIN- HVDA HVREF ADCO
R7 R7
HVDA HVDA 53
VOUT = [(HVAIN+) - (HVAIN-)]- + HVREF
HVDA AMUXO0 ADCO HVDA
Vref ov > <0

5.1 ADCO HVDA
HVCAP

_\\ 5k
NN
+ " [Fvaoey |

HVAIN+ .—«N\,—J\/\/\, ;

100k 5k X

k 5k

HVAIN- .—Mv\,-J\/\/\

Resistor values are

HVREF HVAIN+

HVCAP
53 HVCAP
ADCO

— Vout

(To AMUXO0)

approximate

5.3

1 0755-83645240 83645242 : 0755-83645243 33



C8051F040/1/2/3/4/5/6/7 ISP FLASH

SFR 5.4 HVAOCN
R/W R R R R/W R/W R/W R/W
[ HVDAEN | - | - | [HVGAIN3 [HVGAIN2 [HVGAIN1 [HVGAINO | 00000000
7 6 5 4 3 2 1 0
SFR 0xD6
SFR 0
7 HVDAEN HVDA
0 HVDA
1 HVDA
6-3
2-0 HVGAIN3 ~0 HVDA
HVDA HVDA
HVGAIN3:HVGAINO HVDA
0000 0.05
0001 0.1
0010 0.125
0011 0.2
0100 0.25
0101 0.4
0110 0.5
0111 0.8
1000 1.0
1001 1.6
1010 2.0
1011 3.2
1100 4.0
1101 6.2
1110 7.6
1111 14
5.3 ADC
ADCO 100ksps
ADCOCF ADCSC
5.3.1
4 ADCOCN ADCO ADOCM1 ADOCMO
1 ADCOCN  ADOBUSY 1
2 3
3 ADC CNVSTRO
4 2
ADOBUSY r ‘0" ADOBUSY
ADOINT ADCOCN.5 U ADC MSB
34 1 0755-83645240 83645242 2 0755-83645243



C8051F040/1/2/3/4/5/6/7

ISP FLASH

LSB ADCOH ADCOL
5.7 ADCOCN

ADOBUSY * T
ADCO
C o ADOINT
ADOBUSY * T
ADOINT * T
ADCO

AW NN =

CNVSTRO

17. / /O

5.3.2

52 ADCO
ADCOCN ADOTM ADCO
ADOTM -r ADCO
3  SAR
ADCO CNVSTRO
54
PGA
“ 533 ?

ADCOH:ADCOL
ADOLJST

ADOINT

CNVSTRO
CNVSTRO

ADCO

AMUX

1 0755-83645240 83645242

: 0755-83645243
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

A. ADC

CNVSTRO
(ADOSTN[1:0]=10)

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

SAR v /45

ADCOTM=1

ADCOTM=0

B. ADC

2 3 ; /////#’_-‘\*
1

ADOBUSY  *"1*

(ADOSTM[1:0]=00, 01, 11)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

SAR EZZZZZZZZZZ

ADCOTM=1

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

SAR EZZZZZZZZZZQ

ADCOTM=0

5.4 ADCO
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
5.3.3
ADCO
ADCO 55
ADCO
A ADCO 52 Rrorar
Rmux SAR SAR
/ 5.2
2 n
t= ln[ SAJ X Rrora CsampLe
5.2 ADCO

SA LSB 0.25 1/4 LSB

t

Rrotau.  ADCO MUX

n ADCO 12

MUX MUX
megkwl mex%wi
Rux = 5K Ry = 5k
Coupre = 10PF Couppre = 1O0PF
RCput™ Ruoe ™ Comurre } RCpoput™ Ruwe ™ Csmpre I

Coupie = 100F

Ry = 5k

x =

AINO.y @—OMJ

X

5.5 ADCO

1 0755-83645240 83645242
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

)
1.000 e

0.900

0.800

Ve = 0.00286(TEMP) + 0.776

0.700
|- PGA =1

0.600

0.500

I
a1
o
o

50 100 (
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C8051FK040/1/2/3/4/5/6/7 ISP FLASH
SFR 5.5 ADCOCF: ADCO0
SFR 0
SFR 0XBC
R/W R/W R/W R/W R/W R/W R/W R/W

[ AD0SC4 | AD0SC3 | ADOSC2 | ADOS

Cl | AD0SCO [AMPOGN2|AMPOGNI[AMPOGNO| 11111000

7 6 5

7-3 ADO0SC4-0: ADCO SAR
SAR
CLKsaro
5.2
ADOSC > SV CEK
CLK g0
* ADOSC
2-0 AMPOGN2-0: ADCO
000: =1
001: =2
010: =4
011: =8
10x: =16
11x: =0.5

4

3 2 1 0

ADQOSC ADO0SC4-0
ADCO SAR SAR
SYSCLK
* CLK oy = —
RO ADOSC +1
(PGA)

1 0755-83645240 83645242 : 0755-83645243
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

SFR 5.6 ADCOCN: ADCO

SFR 0
SFR 0xE8
R/W R/W R/W R/W R/W R/W R/W R/W
| ADOEN | ADOTM | ADOINT [ADOBUSY| ADOCMI | ADOCMO [ADOWINT | ADOLJST |00000000
7 6 5 4 3 2 1 0

7 ADOEN ADCO

0 ADCO ADCO

1 ADCO ADCO
6 ADOTM ADC

0 ADC

1 ADSTM1-0
5 ADOINT ADCO

0 0 ADCO
1 ADC
4 ADOBUSY ADCO

0 ADCO ADOINT ADOBUSY

1 ADCO

0
1 ADSTMI1-0 00b ADCO
3-2  ADOCM1-0 ADCO
ADOTM =0
00 ADOBUSY 1 ADCO
01 3 ADCO
10 CNVSTRO ADCO
11 2 ADCO
ADOTM =1
00 ADOBUSY 1 3  SAR
01 3 3  SAR
10 CNVSTRO ADCO CNVSTRO

11 2 3 SAR

1 ADOWINT ADCO
0

0 ADCO

1 ADCO
0 ADOLJST ADCO

0 ADCOH:ADCOL

1 ADCOH:ADCOL
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

SFR 5.7 ADCOH: ADC MSB
SFR 0
SFR 0xBF
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | | 100000000
7 6 5 4 3 2 1 0
7-0 ADCO
ADOLJST 0 7-4 3 3-0 12 ADCO
4
ADOLJST 1 7-0 12 ADCO 8
SFR 5.8 ADCOL: ADCO LSB
SFR 0
SFR 0xBE
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | | | | 00000000
7 6 5 4 3 2 1 0
7-0 ADCO
ADOLJST 0 7-0 12 ADC 8
ADOLJST 1 7-4 12 ADC 4 3-0
0

1 0755-83645240 83645242 : 0755-83645243

41



C8051F040/1/2/3/4/5/6/7

ISP FLASH

12 ADC ADCO
ADCOH[3:0]:ADCOL[7:0] ADOLIST 0
ADCOH[7:4] ADCOH.3
ADCOH[7:0]:ADCOL[7:4] ADOLIST 1
ADCOL[3:0]=0000b
ADC AINO
AMXO0CF=0x00, AMX0SL=0x00
AINO-AGND ADCOH:ADCOL | ADCOH:ADCOL
() (ADOLJST=0) (ADOLJST=1)
VREF * (4095/4096) 0xOFFF 0xFFFO
VREF /2 0x0800 0x8000
VREF * (2047/4096) 0x07FF 0x7FF0
0 0x0000 0x0000
ADC AINO-AIN1

AMXO0CF=0x01, AMXO0SL=0x00

=0000b

AINO-AIN1 ADCOH:ADCOL | ADCOH:ADCOL
() (ADOLJST=0) (ADOLJST=1)
VREF * (2047/2048) 0x07FF 0x7FF0
VREF /2 0x0400 0x4000
VREF * (1/2048) 0x0001 0x0010
0 0x0000 0x0000
-VREF * (1/2048) 0xFFFF -1d 0xFFFO
-VREF /2 0xFC00 -1024d 0xC000
-VREF 0xF800 -2048d 0x8000
ADOLJST=0
) Gain
=Vinx x 2" n=12 n=11
VREF
5.7 ADCO

42
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

5.4 ADCO
ADCO ADCO
CPU
ADCOCN  ADOWINT
ADCO ADCO ADCOGTH
ADCOGTL ADCOLTH  ADCOLTL 5.8 - 5.11
ADCOGTx  ADCOLTx
SFR 5.9 ADCOGTH: ADCO
SFR 0
SFR 0xC5
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | | | | | 1
7 6 5 4 3 2 1 0
7-0  ADCO
SFR 510 ADCOGTL:ADCO
SFR 0
SFR 0xC4
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | | | | RRRRRIRNI
7 6 5 4 3 2 1 0
7-0 ADCO
SFR  5.11 ADCOLTH: ADCO
SFR 0
SFR 0xC7
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | | | | | 00000000
7 6 5 4 3 2 1 0
7-0 ADCO
SFR 5.2 ADCOLTL: ADCO
SFR 0
SFR 0xC6
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | | | | | 00000000
7 6 5 4 3 2 1 0
7-0  ADCO
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

(a0 - AGND) ~ ADC

REF x (4095/4096) OXOFFF
ADOWINT
0x0201
REF x (512/4096) 0x0200 | ADCOLTH:ADCOLTL

REF x (256/4096) 0x0100 | ADCOGTH:ADCOGTL
OXOOFF
ADOWINT
0 0x0000

AMXOSL  0x00, AMXOCF=0x00,
ADLJST=0,
ADCOLTH:ADCOLTL=0x0200,
ADCOGTH:ADCOGTL=0x0100.

0x0100<ADCO 0x0200
ADCO ADCO
ADOWINT 1

(a0 - AGND) ~ ADC

REF x (4095/4096)

ADOWINT=1
"REF x (512/4096) |  0x0200 | ADCOGTH-ADCOGTL
OxO1FF ADOWINT
0x0101
REF x (256/4096) 0x0100 | ADCOLTH:ADCOLTL
ADOWINT=1

AMXOSL  0x00,AMXOCF=0x00,
ADLJST=0,
ADCOLTH:ADCOLTL=0x0100,
ADCOGTH:ADCOGTL=0x0200.

ADCO <0x0100 >0x0200
ADCO ADCO
ADOWINT 1

5.8 12 ADCO

44
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
(ADO - AD1) ADC (ADO - AD1) ADC
REF x (2047/2048) OXO7FF REF x (2047/2048)
ADOWINT ADOWINT=1
0x0101 I D
REF x (256/2048) 0x0100 : REF x (256/2048) 0x0100 ADCOGTH:ADCOGTL
""""""""""""""""""""""" ) ) OXO0FF
ADOWINT=1 ADOWINT
__________________________________________________________________ 0x0000
REF x (-1/2048) OXFFFF ADCOGTH:ADCOGTL REF x (-1/204 OXFFFF
OXFFFE
ADOWINT ADOWINT=1
-REF O0xF800 __-REF_

AMXOSL  0x00, AMXOCF=0x01,
ADLJST=0,
ADCOLTH:ADCOLTL=0x0100,
ADCOGTH:ADCOGTL=0xXFFFF.

AMXOSL  0x00,AMXOCF=0x01,

ADLJST=0,
ADCOLTH:ADCOLTL=0xXFFFF,
ADCOGTH:ADCOGTL=0x0100.

OXFFFF<ADCO 0x0100 (2 ADCO <OXFFFF  >0x0100(2
OxFFFF=-1) ~ ADCO ADCO OXFFFF=-1)  ADCO ADCO
ADOWINT 1 ADOWINT 1
5912 ADCO

1 0755-83645240 83645242
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

(a0 - AGND) ~ ADC

REF x (4095/4096) OXFFFO
ADOWINT
0x2010
REF x (512/4096) 0x2000 | ADCOLTH:ADCOLTL

REF x (256/4096) 0x1000 | ADCOGTH:ADCOGTL
OXOFFO
ADOWINT
0 0x0000

AMXOSL  0x00, AMXOCF=0x00,
ADLJST=1,

ADCOLTH:ADCOLTL=0x2000,
ADCOGTH:ADCOGTL=0x1000.
0x1000<ADCO 0x2000
ADCO ADCO
ADOWINT 1

(a0 - AGND) ~ ADC

REF x (4095/4096)

ADOWINT=1
"REF x (512/4096) |  0x2000 | ADCOGTH-ADCOGTL
OX1FFO ADOWINT
0x1010
REF x (256/4096) 0x01000 | ADCOLTH:ADCOLTL
ADOWINT=1

AMXOSL  0x00,AMXOCF=0x00,
ADLJST=0,
ADCOLTH:ADCOLTL=0x1000,
ADCOGTH:ADCOGTL=0x2000.

ADCO <0x1000 >0x2000
ADCO ADCO
ADOWINT 1

51012 ADCO
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

(AD0.0 - ADD.1) ADC (AD0.0 - ADD.1) ADC
REF x (2047/2048) O0X7FFO REF x (2047/2048)
ADOWINT ADOWINT=1
0x1010
REF x (256/2048) 0x1000 | ADCOLTH:ADCOLTL REF x (256/2048) 0x1000 | ADCOGTH:ADCOGTL
""""""""""""""""""""""""""""""""" O0xOFFO
ADOWINT=1 ADOWINT
________________________________________________________________ 0x0000
REF x (-1/2048) OXFFFO | ADCOGTH:ADCOGTL OXFFFO | ADCOLTH:ADCOLTL
OXFFEO
ADOWINT ADOWINT=1
_REF 0x8000

AMXOSL  0x00, AMXOCF=0x01, AMXOSL  0x00,AMXOCF=0x01,

ADLJST=1, ADLJST=1,
ADCOLTH:ADCOLTL=0x1000, ADCOLTH:ADCOLTL=0xFFFO,
ADCOGTH:ADCOGTL=0xFFFO. ADCOGTH:-ADCOGTL=0x1000.
OxFFFO<ADCO 0x1000 (2 ) ADCO <OxFFFO >0x1000(2 )
ADCO ADCO ADCO ADCO
ADOWINT 1 ADOWINT 1

51112 ADCO
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

52 12 ADCO
VDD=3.0V, AV+=3.0V, VREF=2.40V(REFBE=0), PGA =1, -40°C ~ +85°C

12
1 LSB
1 LSB
-0.5+ 3 LSB
1 -0.4+ 3 LSB
+ 0.25 ppm/
10kHz 0 -1dB 100ksps
66 dB
75 dB
80 dB
SAR 2.5 MHz
SAR 16
/ 1.5 uS
100 ksps
0 VREF \Y%
* AGND AV+ v
10 pF
1 1
1 3
2.86
b2 + 0.034 mv/
1 2 =0 776 mV
*9
AV+
4 A
ADC 100ksps 50 900 i
+03 mV/V
2 ADC

48
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

53

VDD=3.0V, AV+=3.0V, VREF=3.0V, -40°C ~ +85°C

- 60 v
HVAIN+ - HVAIN- =0V | -60 +60 %
| 0.1 \ 2.9 | v
Vem=-10V ~+10V  Rs=0 70 72 dB
+3 mV
HVCAP 500 NV/rtHz
G=1 72 dB
G=0.05 3 MHz
G=1 150 KHz
2 V/uS
0.01% G=0.05 10V 10 us
/
HVAIN+ 105 kQ
HVAIN- 98 kQ
51 kQ
HVCAP 5 kQ
450 | 1000 LA
+03 mvV/vV
- 0755-83645240 83645242 - 0755-83645243 49



C8051F040/1/2/3/4/5/6/7 ISP FLASH

6. 10 ADC ADCO C8051F042/3/4/5/6/7

C8051F042/3/4/5/6/7  ADCO 9 AMUXO0
PGAO 100ksps 10 ADC ADC
6.1 AMUX0 PGAO
6.1 C8051F042/4/6  ADCO
“ 0. C8051F040/2/4/6 " C8051F045/6/7 ADCO “10.
C8051F041/3/5/7 * ADCO ADOEN ‘1" ADCO
ADCO PGAO ADOEN o ADOC
| ADCOGTH | [ ADCOGTL | | ADCOLTH | [  ADCOLTL |
l l l 20 > >  ADOWINT

ADCOH

ADCOL

ADOCM

00 —— ADOBUSY (W)

01— 3
1 | 10 —— CNVSTRO

AGND —— v L
SIS B kiklls = e 11— 2
gE 22| slEseEE siElEgssEn Ry
AVXOCF AXOSL | [ ADGOCF ] | ADCOCN 2
6.110 ADCO
6.1 PGA
4 AINO0.0 ~ AIN0.3 P3
6.6 ADC
AMUX
AMUX 3
AMUX AMXOSL SFR 6.2 AMXOCF SFR
6.1 AMXOPRT SFR 6.3 6.1
PGA AMUX ADCO ADCOCF SFR 6.5
AMPOGN2~0 PGA 05 1 2 4 8 16 1

50 : 0755-83645240 83645242 1 0755-83645243



C8051F040/1/2/3/4/5/6/7 ISP FLASH
6.1.1
P3 1/0 “17.1.5 P1 P2 P3
" 6.2
—
Qlolofo
ANoo -:E_+ . oZlzl=
ano: il AMXOCF
=
AN0.2 ~:i+ 2
AINo3 K R E
HVAN + BI—
HVAN- B——
HVCAP -BRi
Ir o101 12-Bit
HVREF | AMUX X SAR
PAINOEN P36 ) | (SE or
+ [PAINZEN ' L I DI ADC
& [PAINZEN P34 P
& [PAINGEN : ! (WIRED-OR) |
é KallEASE P3.2 | o—{PaEveN L_
e | oo ) s
P3.7 gra— _>:_ 7
! _
P35 I ©— P30DD |
P3.3 | o—— (WIRED-OR) lr—1
! —> 8
P3.1 " o— -
TEMP SENSOR alaaa
z|<|<|<
RRIRIR
SEiElE
<< |<C[<C
AGND AMXOSL
6.2
AINO0.0 ~ AINO.3 P3
/0 AMXOPRT
P3 P3 AMUX P3
P3 AMUX
“ " P3 P3
6.2
HVDA 60V
ADC 0 ~ VREF HVDA
ADC “ 6.2 "
1 0755-83645240 83645242 : 0755-83645243 51



C8051K040/1/2/3/4/5/6/7 ISP FLASH
SFR 6.1 AMXO0CF: AMUXO0
SFR 0
SFR 0xBA
R R R R R/W R/W R/W R/W
| - | - | - | - | PORT3IC | HVDA2C | AIN23IC | AINOIIC |00000000
7 6 5 4 3 2 1 0
7-4 =0000b =
3 PORT3IC P3 /
0: P3
1: P3 +, -
2 HVDA2C HVDA
0: HVDA
1: HVDA 2
1 AIN23IC AINO0.2 AINO.3
0: AINO.2 AINO.2
1: AINO.2, AINO.2 +, -
0 AINOIIC AINO0.0 AINO.1
0: AINO.0O  AINO.1
1: AINO0.0, AINO.1 +, -
ADCO 2
SFR 6.2 AMUXOSL: AMUXO0
SFR 0
SFR 0xBB
R R R R R/W R/W R/W R/W
- | - | - | - [AMX0AD3]| AMX0AD2 | AMX0ADI [AMX0ADO0]00000000
7 6 5 4 3 2 1 0
7-4 = 0000b =
3-0 AMXO0AD3-0: AMUXO0
0000-1111b: 5.1 ADC
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
6.1 AMUX AMXO0AD3-0 AMXOCF3-0
AMX0AD3-0
0000 0001 0010 0011 0100 0101 0110 0111 | Ixxx
0000 AINO0.0 | AINO.1 AINO.2 | AINO.3 HVDA AGND | P3EVEN | P30ODD
+(AINO.0)
0001 L(AINO. 1) AINO.2 | AINO.3 HVDA AGND | P3EVEN | P30DD
+(AINO.2)
0010 AINO.0 | AINO.1 L(AINO.3) HVDA AGND | P3EVEN | P30ODD
+(AINO.0) +(AINO.2)
0011 L(AINO. 1) L(AINO.3) HVDA AGND | P3EVEN | P30DD
0100 AINO.0 | AINO.1 AINO.2 | AINO.3 P3EVEN | P30DD
+(AINO.0)
0101 L(AINO. 1) AINO.2 | AINO.3 P3EVEN | P30DD
+(AINO.2)
i 0110 AINO.0 | AINO.1 L(AINO.3) P3EVEN | P30DD
+(AINO.0) +(AINO.2)
- 0111 L(AINO. 1) L(AINO.3) P3EVEN | P30DD
Q
S| 1000 AINO.0 | AINO.1 AINO.2 | AINO.3 HVDA AGND *P3EVEN
E -P30DD
= +(AINO.0) +P3EVEN
1001 L(AINO. 1) AINO.2 | AINO.3 HVDA AGND _P30DD
+(AINO.2) +P3EVEN
1010 AINO.0 | AINO.1 L(AINO.3) HVDA AGND _P30DD
+(AINO.0) +(AINO.2) +P3EVEN
1011 -(AINO.1) -(AIN0.3) HVDA AGND -P30DD
+P3EVEN
1100 AINO.0 | AINO.1 | AINO.2 | AINO.3 _P30DD
+(AINO.0) +P3EVEN
1101 L(AINO. 1) AINO.2 | AINO.3 _P30DD
+(AINO.2) +P3EVEN
1110 | AINO.0 | AINO.1 L(AINO.3) _P30DD
111 | HAmo.0) +(AINO.2) +P3EVEN
-(AINO.1) -(AIN0.3) -P30DD
“ P3EVEN” “ P30DD” AMXOPRT P3
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

SFR 6.3 AMXO0PRT: P3

SFR 0
SFR 0xBD
R/W R/W R/W R/W R/W R/W R/W R/W
[ PAIN7EN | PAIN7EN | PAIN7EN | PAIN7EN [ PAIN7EN | PAIN7EN [ PAIN7EN | PAIN7EN |00000000
7 6 5 4 3 2 1 0
7 PAIN7EN 7
0 P3.7 AMUX
1 P3.7 AMUX
6 PAING6EN 6
0 P3.6 AMUX
1 P3.6 AMUX
5 PAINSEN 5
0 P35 AMUX
1 P35 AMUX
4 PAIN4EN 4
0 P34 AMUX
1 P34 AMUX
3 PAIN3EN 3
0 P33 AMUX
1 P33 AMUX
2 PAIN2EN 2
0 P32 AMUX
1 P32 AMUX
1 PAIN1EN 1
0 P3.1 AMUX
1 P3.1 AMUX
0 PAINOEN 0
0 P3.0 AMUX
1 P3.0 AMUX
P3 AMUX
6.2
HVDA 60V - + 60V
ADCO HVDA AGND  -60V
AGND +60V HVDA HVREF
ADC ADC HVDA
0.05V/V ~ 14V/V 20:1
0.05V/V 280 HVGAIN
14V/V HVDA 72 dB
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

HVDA 4 HVAIN+ HVAIN- HVCAP
HVAIN- HVDA HVREF ADCO
R7 R7
HVDA HVDA 6.3
VOUT = [(HVAIN+) - (HVAIN-)]- + HVREF
HVDA AMUXO0 ADCO HVDA
Vref ov > <0

5.1 ADCO HVDA
HVCAP

_\\ 5k
NN
+ " [Fvaoey |

HVAIN+ .—«N\,—J\/\/\, ;

100k 5k X

k 5k

HVAIN- .—Mv\,-J\/\/\

Resistor values are

HVREF HVAIN+

HVCAP
6.3 HVCAP
ADCO

— Vout

(To AMUXO0)

approximate

6.3
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

SFR 6.4 HVAOCN
R/W R R R R/W R/W R/W R/W
[ HVDAEN | - | - | [HVGAIN3 [HVGAIN2 [HVGAIN1 [HVGAINO | 00000000
7 6 5 4 3 2 1 0
SFR 0xD6
SFR 0
7 HVDAEN HVDA
0 HVDA
1 HVDA
6-3
2-0 HVGAIN3 ~0 HVDA
HVDA HVDA
HVGAIN3:HVGAINO HVDA
0000 0.05
0001 0.1
0010 0.125
0011 0.2
0100 0.25
0101 0.4
0110 0.5
0111 0.8
1000 1.0
1001 1.6
1010 2.0
1011 3.2
1100 4.0
1101 6.2
1110 7.6
1111 14
6.3 ADC
ADCO 100ksps
ADCOCF ADCSC
6.3.1
4 ADCOCN ADCO ADOCM1 ADOCMO
1 ADCOCN  ADOBUSY 1
2 3
3. ADC CNVSTRO
4 2
ADOBUSY U ‘0" ADOBUSY
ADOINT ADCOCN.5 U ADC MSB
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C8051F040/1/2/3/4/5/6/7

ISP

FLASH

LSB ADCOH ADCOL
6.7 ADCOCN

ADOBUSY * T
ADCO
o ADOINT
ADOBUSY ‘T’
ADOINT ° T’
ADCO

b=

CNVSTRO

17. / /O

6.3.2

6.2 ADCO
ADCOCN ADOTM ADCO
ADOTM -r ADCO
3  SAR
ADCO CNVSTRO
6.4
PGA
“ 633 ?

ADCOH:ADCOL

ADOLJST

ADOINT

CNVSTRO
CNVSTRO

ADCO

AMUX

1 0755-83645240 83645242
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

A. ADC

CNVSTRO
(ADOSTN[1:0]=10)

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

SAR v /45

ADCOTM=1

ADCOTM=0

B. ADC

2 3 ; /////#’_-‘\*
1

ADOBUSY  *"1*

(ADOSTM[1:0]=00, 01, 11)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

SAR EZZZZZZZZZZ

ADCOTM=1

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

SAR EZZZZZZZZZZQ

ADCOTM=0

6.4 ADCO
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
6.3.3
ADCO
ADCO 6.5
ADCO
A ADCO 6.2 Rrorar
Rwmux SAR SAR
/ 6.2
2 n
t= ln[ SAJ X RroraL CsampLe
6.2 ADCO

SA LSB 0.25 1/4 LSB

t

Rrotau.  ADCO MUX

n ADCO 10

MUX MUX
megkwl mex%wi
Rux = 5K Ry = 5k
Coupre = 10PF Couppre = 1O0PF
RCput™ Ruoe ™ Comurre } RCpoput™ Ruwe ™ Csmpre I

Coupie = 100F

Ry = 5k

x =

AINO.y @—OMJ

X

6.5 ADCO
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

)
1.000 e

0.900

0.800

Ve = 0.00286(TEMP) + 0.776

0.700
|- PGA =1

0.600

0.500

I
a1
o
o

50 100 (
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C8051FK040/1/2/3/4/5/6/7 ISP FLASH
SFR 6.5 ADCOCF: ADCO
SFR 0
SFR 0XBC
R/W R/W R/W R/W R/W R/W R/W R/W

[ AD0SC4 | AD0SC3 | ADOSC2 | ADOS

Cl | AD0SCO [AMPOGN2|AMPOGNI[AMPOGNO| 11111000

7 6 5

7-3 ADO0SC4-0: ADCO SAR
SAR
CLKsaro
6.2
ADOSC > SV CEK
CLK guro
* ADOSC
2-0 AMPOGN2-0: ADCO
000: =1
001: =2
010: =4
011: =8
10x: =16
11x: =0.5

4

3 2 1 0

ADQOSC ADO0SC4-0
ADCO SAR SAR
SYSCLK
* CLK oy = —
RO ADOSC +1
(PGA)
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

SFR 6.6 ADCOCN: ADCO

SFR 0
SFR 0xE8
R/W R/W R/W R/W R/W R/W R/W R/W
| ADOEN | ADOTM | ADOINT [ADOBUSY| ADOCMI | ADOCMO [ADOWINT | ADOLJST |00000000
7 6 5 4 3 2 1 0

7 ADOEN ADCO

0 ADCO ADCO

1 ADCO ADCO
6 ADOTM ADC

0 ADC

1 ADSTM1-0
5 ADOINT ADCO

0 0 ADCO
1 ADC
4 ADOBUSY ADCO

0 ADCO ADOINT ADOBUSY

1 ADCO

0
1 ADSTMI1-0 00b ADCO
3-2  ADOCM1-0 ADCO
ADOTM =0
00 ADOBUSY 1 ADCO
01 3 ADCO
10 CNVSTRO ADCO
11 2 ADCO
ADOTM =1
00 ADOBUSY 1 3  SAR
01 3 3  SAR
10 CNVSTRO ADCO CNVSTRO

11 2 3 SAR

1 ADOWINT ADCO
0

0 ADCO

1 ADCO
0 ADOLJST ADCO

0 ADCOH:ADCOL

1 ADCOH:ADCOL
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

SFR 6.7 ADCOH: ADC MSB
SFR 0
SFR 0xBF
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | | 100000000
7 6 5 4 3 2 1 0
7-0 ADCO
ADOLJST O 7-2 1 1-0 10 ADCO
2
ADOLJST 1 7-0 10 ADCO 8
SFR 6.8 ADCOL: ADCO LSB
SFR 0
SFR 0xBE
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | | | 100000000
7 6 5 4 3 2 1 0
7-0 ADCO
ADOLJST 0 7-0 10 ADC 8
ADOLJST 1 7-6 10 ADC 0 5-0
0
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

12 ADC

ADCOH[1:0]: ADCOL[7:0]

ADCOH][7:0]: ADCOL[7:6]

ADCO

ADCOL[5:0]=000000b

ADOLJST

ADOLJST O

ADCOH[7:2] ADCOH.1

1

ADC AINO
AMXO0CF=0x00, AMX0SL=0x00
AINO-AGND ADCOH:ADCOL ADCOH:ADCOL
() (ADOLJST=0) (ADOLJST=1)
VREF * (1023/1024) 0x03FF 0xFFCO
VREF /2 0x0200 0x8000
VREF * (512/1024) 0x01FF 0x7FCO0
0 0x0000 0x0000
ADC AINO-AIN1

AMXO0CF=0x01, AMXO0SL=0x00

=000000b

AINO-AIN1 ADCOH:ADCOL ADCOH:ADCOL
() (ADOLJST=0) (ADOLJST=1)
VREF * (511/512) 0x01FF 0x7FCO0
VREF /2 0x0100 0x4000
VREF * (1/512) 0x0001 0x0040
0 0x0000 0x0000
“VREF * (1/512) OxFFFF -1d 0XFFCO
-VREF /2 0xFF00 -256d 0xC000
-VREF 0xFEOO -512d 0x8000
ADOLJST=0
. Gain
=Vinx x 2" n=10 n=9
VREF
6.7 ADCO
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

6.4 ADCO
ADCO ADCO
CPU
ADCOCN ADOWINT
ADCO ADCO ADCOGTH
ADCOGTL ADCOLTH ADCOLTL 6.8 - 6.11
ADCOGTx ADCOLTx
SFR 6.9 ADCOGTH: ADCO
SFR 0
SFR 0xC5
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | | | | | 1111
7 6 5 4 3 2 1 0
7-0  ADCO
SFR 6.10 ADCOGTL: ADCO
SFR 0
SFR 0xC4
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | | | | | 11111111
7 6 5 4 3 2 1 0
7-0 ADCO
SFR 6.11 ADCOLTH: ADCO
SFR 0
SFR 0xC7
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | | | | 100000000
7 6 5 4 3 2 1 0
7-0 ADCO
SFR 6.12 ADCOLTL: ADCO
SFR 0
SFR 0xC6
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | | | | 100000000
7 6 5 4 3 2 1 0
7-0 ADCO
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

(AD0.O - AGND) ~ ADC

REF x (1023/1024) OX03FF
ADOWINT
0x0201
REF x (512/1024 0x0200 | ADCOLTH:ADCOLTL

REF x (256/1024) 0x0100 | ADCOGTH:ADCOGTL
OX00FF
ADOWINT
0 0x0000

AMXOSL  0x00, AMXOCF=0x00,
ADLJST=0,
ADCOLTH:ADCOLTL=0x0200,
ADCOGTH:ADCOGTL=0x0100.

0x0100<ADCO 0x0200
ADCO ADCO
ADOWINT 1

(AD0.O - AGND) ~ ADC

REF x (1023/1024)

ADOWINT=1
T'REF x (512/1024) |  0x0200 | ADCOGTH-ADCOGTL
Ox01FF ADOWINT
0x0101
REF x (256/1024) 0x0100 | ADCOLTH:ADCOLTL
ADOWINT=1

AMXOSL  0x00,AMXOCF=0x00,
ADLJST=0,
ADCOLTH:ADCOLTL=0x0100,
ADCOGTH:ADCOGTL=0x0200.

ADCO <0x0100 >0x0200
ADCO ADCO
ADOWINT 1

6.810 ADCO
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
(AD0.0 - ADD.1) ADC (AD0.0 - ADD.1) ADC
REF x (511/512) OXO1FF REF x (511/512)
ADOWINT ADOWINT=1
0200 | e )]
REF x (256/512) 0x0100 | ADCOLTH:ADCOLTL REF x (256/512) 0x0100 | ADCOGTH:ADCOGTL
""""""""""""""""""""""""""""""""" O0xO00FF
ADOWINT=1 ADOWINT
________________________________________________________________ 0x0000
REF x (-1/512) OXFFFF | ADCOGTH:ADCOGTL OXFFFF | ADCOLTH:ADCOLTL
OXFFFE
ADOWINT ADOWINT=1
_REF OxFEOO

AMXOSL  0x00, AMXOCF=0x01,
ADLJST=0,
ADCOLTH:ADCOLTL=0x0100,
ADCOGTH:ADCOGTL=0xFFFF.

AMXOSL  0x00,AMXOCF=0x01,
ADLJST=0,
ADCOLTH:ADCOLTL=0xFFFF,
ADCOGTH:-ADCOGTL=0x0100.

OXFFFF<ADCO 0x0100 (2 ADCO <OXFFFF  >0x0100(2
OxFFFF=-1) ~ ADCO ADCO OXFFFF=-1) ~ ADCO ADCO
ADOWINT 1 ADOWINT 1

69 10 ADCO
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

(AD0.O - AGND) ~ ADC

REF x (1023/1024) OXFFCO
ADOWINT
0x8040
REF x (512/1024) 0x8000 | ADCOLTH:ADCOLTL

REF x (256/1024) 0x4000 | ADCOGTH:ADCOGTL
0X3FCO
ADOWINT
0 0x0000

AMXOSL  0x00, AMXOCF=0x00,
ADLJST=1,
ADCOLTH:ADCOLTL=0x8000,
ADCOGTH:ADCOGTL=0x4000.

0x4000<ADCO 0x8000
ADCO ADCO
ADOWINT 1

(AD0.O - AGND) ~ ADC

REF x (1023/1024)

ADOWINT=1
T'REF x (512/1024) |  0x8000 | ADCOGTH:ADCOGTL
Ox7FCO ADOWINT
0x4040
REF x (256/1024) 0x4000 | ADCOLTH:ADCOLTL
ADOWINT=1

AMXOSL  0x00,AMXOCF=0x00,
ADLJST=0,
ADCOLTH:ADCOLTL=0x4000,
ADCOGTH:ADCOGTL=0x8000.

ADCO <0x4000 >0x8000
ADCO ADCO
ADOWINT 1

6.1010 ADCO
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

(AD0.0 - ADD.1) ADC

(ADO.O - ADO.1)

REF x (511/512)

REF x (511/512) 0x7FCO
ADOWINT
0x2040
REF x (256/512) 0x2000 ADCOLTH:ADCOLTL

ADC

ADOWINT=1

REF x (256/512) 0x2000 | ADCOGTH:ADCOGTL
Ox1FCo ADOWINT
0x0000

REF x (-1/512) O0xFFCO ADCOGTH:ADCOGTL REF x (-1/512) OxFFFO ADCOLTH:ADCOLTL
OxFF80
ADOWINT ADOWINT=1
_REF 0x8000

AMXOSL  0x00, AMXOCF=0x01,
ADLJST=1,
ADCOLTH:ADCOLTL=0x2000,
ADCOGTH:ADCOGTL=0xFFCO.

AMXOSL  0x00,AMXOCF=0x01,
ADLJST=1,
ADCOLTH:ADCOLTL=0xFFCO,
ADCOGTH:-ADCOGTL=0x2000.

0xFFCO<ADCO 0x2000 (2 ) ADCO <OXFFCO >0x2000(2 )
ADCO ADCO ADCO ADCO
ADOWINT 1 ADOWINT 1
6.1110 ADCO
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

6.2 10
VDD=3.0V, AV+=3.0V, VREF=2.40V(REFBE=0), PGA

ADCO

=1, -40°C ~ +85°C

10
1 LSB
1 LSB
-0.2+ 1 LSB
-0.1+ 1 LSB
+ 0.25 ppm/
10kHz 0 -1dB 100ksps
59 dB
-70 dB
80 dB
SAR 2.5 MHz
SAR 16
/ 1.5 uS
100 ksps
0 VREF \Y%
* AGND AV+ v
10 pF
1
3
2.86
+ 0.034 mv/
=0 776 mV
*9
AV+
4 A
ADC 100ksps 50 900 i
+ 0.3 mV/V
2 ADC
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

6.3

VDD=3.0V, AV+=3.0V, VREF=3.0V, -40°C ~ +85°C

- 60 v
HVAIN+ - HVAIN- =0V | -60 +60 %
| 0.1 \ 2.9 | v
Vem=-10V ~+10V  Rs=0 70 72 dB
+3 mV
HVCAP 500 NV/rtHz
G=1 72 dB
G=0.05 3 MHz
G=1 150 KHz
2 V/uS
0.01% G=0.05 10V 10 us
/
HVAIN+ 105 kQ
HVAIN- 98 kQ
51 kQ
HVCAP 5 kQ
450 | 1000 LA
+03 mvV/vV
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

7. 8 ADC ADC2

C8051F040/1/2/3  ADC2 8 AMUX2
PGA2 500ksps 8 ADC ADC
7.1 AMUX2 PGA2 7.1
ADC2 ADC2CN AD2EN “r ADC2
8 ADC PGA AD2EN o ADC2
ADC2 “09. C8051F040/2/4/6 ”  * 10.
C8051F041/3/5/7
[ AbceetH | [ ApcotH ]
[ | 16
- AD2WINT
AIN2.0 (PL.0) X}—>: + .
AIN2.1 (PL.1) XF— -
AIN2.2 (P1.2) X—J:
AIN2.3 (PL.3) X—>i = 8 ol s
AIN2.4 (P1.4) X'—»E-: 12
AIN2.5 (P1.5) X—>i -
AIN2-6 (P1.6) Xl—j . 000 —  AD2BUSY
AN2.7 (PL.7) XF—— = o1 | s
) é 010 |— CNVSTR2
L 011 — 2
' ’ DX apoBUSY
clofolo SEE ¢ ACO )
AVX2CF AMX2SL “TUADC2CE <| =ocoon | K
7.1 ADC2
7.1 PGA
ADC2 8 AMX2SL SFR 7.2 PGA AMUX
ADC2 ADC2CF SFR 7.1 AMP2GN2-0 PGA
05 1 2 4 0.5
AIN2 1 T/O ADC2
AIN2 P1IMDIN ()
1 1/0 AIN2 “ 17.1.5. 1

AIN2 K
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
7.2 ADC?2
ADC2 500ksps ADC2 SAR2
ADC2CF AD2SC / AD2SC+1  0<=AD2SC<=31 ADC2
7.5 MHz
7.2.1
5 A/D ADC2CN ADC2 AD2CM2-0
1 ADC2CN  AD2BUSY “r
2 3
3. ADC CNVSTR2
4 2
5 ADCOCN ADOBUSY 1 ADC2 ADCO
CNVSTR0O CNVSTR2 CNVSTR2
“ 171 0~3 " CNVSTR2 ADC2
CNVSTRO CNVSTR2 CNVSTRO
ADCO ADC2 ADCO ADC2
AD2BUSY ol ‘0 AD2BUSY
ADC2CN T ADC2 ADC2
AD2BUSY T AD2INT
1 AD2INT * O
2 AD2BUSY ' I’
3. AD2INT ol
4 ADC2
7.2.2
7.2 ADC2
ADC2CN AD2TM ADC2 ADC2
AD2TM “r ADC2
SAR
CNVSTR2 CNVSTRO 7.1.1 CNVSTR2
CNVSTR2 7.2
AMUX PGA

7.2.3.
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

A. ADC

CNVSTR2/CNVSTRO
(AD2CM[2:0]=010)

w7 Zinhnnhnhh

AD2TM=1

AD2TM=0

A. ADC
AD2BUSY "17,

> Ly
|

ADOBUSY "1°

(AD2CM[2:0]=000,001,011, 1xX)
1 2 3 4 5 6 7 8 9 10 11 12

SAR Clocks m

AD2TM=1

AD2TM=0

7.2 ADC2
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
7.2.3
ADC2 AMUX PGA
ADC2 ADC2
ADC2
SA ADC2 7.1 MUX
0.8 ps SAR2
SAR
t= ln[ 2 JX Rrorac CsaveLe
SA
7.1 ADC2
A LSB 0.25 1/4 LSB

t
Rrota.  ADCI
n ADC

MUX

Coume = 5OF
Re,

SAMPLE ~
= *
nput— R * Coupie }

Coumpe = SPF
A2,y @—ow

AN2.x <o

R

o = 5K

Ry = 5k

MUX

7.3 ADC2

MUX

ANz.x XF—o

R

o = 5K

C, = 5pi

I SAWPLE
R,

*
ax CWLE =

S

RCpput™
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
SFR 7.1 AMX2CF: AMUX2
SFR 2
SFR 0xBA
R R R R/W R/W R/W R/W
| - - | - | - | PIN67IC | PIN45IC | PIN23IC [ PINOIIC |00000000
7 6 5 4 3 2 1 0
7-4 =0000b =
3 PIN67IC P1.6 P1.7
0:P1.6 P1.7
1: P1.6,P1.7 +, -
2 PIN45IC P14 P1.5
0:P1.4 P15
1: P1.4,P1.5 +, -
1 PIN23IC P1.2 P13
0:P1.2 P13
1: P1.2,P1.3 +, -
0 PINOIIC PI1.0 PI.1
0:P1.0 PI1.1
1: P1.0, P1.1 +, -
ADC2 2
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

SFR 7.2 AMUX2SL: AMUX2

SFR 0
SFR 0xBB
R R R R R R/W R/W R/W
| - | - | - | - | - | AMX2AD2 | AMX2AD1 [AMX2AD0]00000000
7 6 5 4 3 2 1 0
7-3 =00000b =
2-0 AMX2AD2-0: AMUX?2
000-111b: 7.1 ADC
7.1 AMUX2SL: AMUX2
AMX2AD2-0
000 001 010 011 100 101 110 111
0000 P1.0 Pl1.1 P1.2 P1.3 P1.4 P1.5 P1.6 P1.7
+P1.0) | -(P1.0)
0001 LD | +PLD) P1.2 P1.3 P1.4 P1.5 P1.6 P1.7
+P1.2) | -(P1.2)
0010 P1.0 Pl1.1 #13) | +Ppl3) P1.4 P1.5 P1.6 P1.7
+P1.0) | -(P1.0) | +(P12) | -(P1.2)
0011 LD | el | «PL3) | Pl P1.4 P1.5 P1.6 P1.7
+P1.4) | -(Pl.4)
0100 P1.0 Pl1.1 P1.2 P1.3 PLS) | +PLS) P1.6 P1.7
+P1.0) | -(P1.0) +P1.4) | -(Pl.4)
0101 LD | +PLD) P1.2 P1.3 PLs) | +PLS) P1.6 P1.7
+P1.2) | -(P1.2) | +(P1.4) | -(P1.4)
- 0110 P1.0 Pl1.1 ®13) | +e13) | «@Ls) | +®LS) P1.6 P1.7
« +P1.0) | -(P1.0) | +P12) | ~(P1.2) | +(Pl4) | -(Pl.4)
- 0111 «P1.1) | +PL1) | -(P1.3) | +P13) | -(PL5) | +(PL.5) P16 P17
<l 1000 | ri0 P1.1 P1.2 P1.3 P1.4 P15 +((§11'76)) +((1;1167))
" -(P1. .
> +(P1.0) -(P1.0) +(P1.6) -(P1.6)
Z| 1001 LD | +PLD) P1.2 P1.3 P1.4 P1.5 ®L7) | +PLY)
+P1.2) | -(P1.2) +P1.6) | -(P1.6)
1010 P1.0 Pl1.1 13) | +pl3) P1.4 P1.5 @1 | «eL
+P1.0) | -(P1.0) | +(P12) | -(P1.2) +P1.6) | -(P1.6)
1011 -PL.1) | +PL1) | -(P1.3) | +PL.3) P14 P13 -(P1.7) | +PL7)
+P1.4) | -(P1.4) | +(P1.6) | -(P1.6)
1100 P1.0 Pl1.1 P1.2 P1.3 @15 | «eLs) | L7 | +pLD
+P1.0) | -(P1.0) +P1.4) | -(P1.4) | +(P16) | -(PL.6)
1101 -(PL.1) | +PLI) P12 P13 -(PL.5) | HPL5) | -(PL.7) | +(PL.7)
+P1.2) | -(P1.2) | +(Pl.4) | -(P1.4) | +(P1.6) | ~(P1.6)
1110 P10 PLI «(P1.3) | +P13) | ~(P1.5) | +PL5) | -(PL7) | +PL7)
| F@LO | -PLO) | #(PL2) | (PL2) | H(PL4) | {(PL4) | +(PLE) | -(PL6)
-PL.1) | +PL1) | -(PL3) | +(PL1.3) | ~«(PL.5) | +PL5) | -(PL7) | +PL7)
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

SFR 7.3 ADC2CF: ADC2
SFR 2
SFR 0xBC
R/W R/W R/W R/W R/W R R/W R/W
[ AD2SC4 | AD2SC3 | AD2SC2 | AD2SC1 | AD2SCO | - | AMP2GN1[AMP2GNO| 11111000
7 6 5 4 3 2 1 0
7-3 AD2SC4-0: ADC2 SAR
SAR AD23C AD2SC4-0
5 CLKsare ADC2 SAR 7.2 SAR
AD2SC > SYSCLK _qx CLK oy = SYSCLK
CLK gur2 AD2SC +1
* AD2SC
2 =0b =
1-0 AMP2GN1-0: ADC2 PGA
00: =0.5
01: =1
10: =2
11: =4

78
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C8051FK040/1/2/3/4/5/6/7 ISP FLASH
7.7 ADC2CN: ADC2
SFR 2
SFR 0XES
R/W R/W R/W R/W R/W R/W R/W R/W

| AD2EN | AD2TM | AD2INT [AD2BUSY| AD2CM2 [ AD2CMI [ AD2CMO | AD2WINT] 00000000

7 6 5 4 3 2

7 AD2EN ADC2

0 ADC2 ADC2
1 ADC2 ADC2
6 AD2TM ADC2
0 ADC2
1 AD2CM2-0

5 AD2INT ADC2
. 01

1 0

0 0 ADC2
1 ADC2
4 AD2BUSY ADC2
0 ADC2 AD2INT AD2BUSY T
1 ADC2
0
1 AD2CM2-0 000b ADC2
3-1  AD2CM2-0 ADC2
AD2TM =0
000 AD2BUSY 1 ADC2
001 3 ADC2
010 CNVSTR2 CNVSTRO ADC2
011 2 ADC2
Ixx ADOBUSY 1 ADC2 ADCO
ADITM =1
000 AD2BUSY 1 3 SAR2
001 3 3 SAR2
010 CNVSTR2 CNVSTRO ADC2
CNVSTR2
011 2 3 SAR2
Ixx ADOBUSY 2 3  SAR2
0 AD2WINT ADC2
0
0 ADC2
1 ADCO
CNVSTRO CNVSTR2 CNVSTR2
“17.1 0~3 " CNVSTR2 ADC2
CNVSTRO CNVSTR2
CNVSTRO ADCO ADC2
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
SFR 7.5 ADCI1: ADC1
SFR 2
SFR 0xBE
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | | | 100000000
7 6 5 4 3 2 1 0
7-0 ADC2
8 ADC ADC2
ADC2 AIN2.0
AMX2CF =0x00 AMX2SL = 0x00
AIN2.0-AGND ADC2
VREF*(255/256) 0xFF
VREF*(128/256) 0x80
VREF*(64/256) 0x40
0 0x00
) Gain
=Vinx x 256
F
8 ADC ADC2
ADC2 AIN2.0- AIN2.1
AMX2CF =0x00 AMX2SL = 0x00
AIN2.0- AIN2.1 ADC2
VREF*(127/128) 0x7F
VREF*(64/128) 0x40
0 0x00
-VREF*(64/128) 0xCO0 -64d
-VREF*(128/128) 0x80 -128d
. Gain
=Vinx ———x 256
2xVREF
74 ADC2
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

7.3 ADC2
ADC2 ADC2
CPU
ADC2CN AD2WINT
ADC2 ADC2 ADC2GT ADC2LT
7.5 7.6
ADC2GT ADC2LT
SFR 7.6 ADC2GT: ADC2
SFR 2
SFR 0xC4
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | | | | | 1111
7 6 5 4 3 2 1 0
7-0 ADC2
SFR 7.7 ADCOLT: ADCO
SFR 2
SFR 0xC6
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | | | | 100000000
7 6 5 4 3 2 1 0
7-0 ADC2
7.3.1
7.5 ADC2LT=0x20 ADC2GT=0x10
8 0 ~ VREF*(255/256)
ADC2 ADC2 ADC2GT ADC2LT
0x10<ADC2<0x20 AD2WINT ADC2 ADC2
ADC2GT ADC2LT ADC2<0x10 ADC2>0x20 AD2WINT
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

ADC2

A

(P1.x - GND) (P1.x - GND)
REF x (255/256) OXFF REF x (255/256)
AD2VINT AD2WINT=1
Ox2t | N
REF x (32/256) 020 |e—] ADC2LT | REF x (32/256) %20  |e—] ADC26T |
T OxX1F
-}—> - sz
e Ox11
REF x (16/256) 010 |a—] ADC2GT | ADC2LT |
OxOF
AD2WINT AD2WINT=1
0 0x00
7.5 ADC2
7.3.2
7.6 ADC2LT=0x10 +16d ADC2GT=0xFF
-1d 2 8 -VREF
~ VREF*(127/128) ADC2 ADC2 ADC2GT ADC2LT
0xFF<ADC2<0x0F AD2WINT ADC2
ADC2 ADC2GT ADC2LT ADC2<0xFF  ADC2>0x10
AD2WINT
ADC2
i
(AIN2.X - AIN2.Y) (AIN2.x - AINZ.Y)
REF x (127/128) | OX7F (127d) REF x (127/128)
AD2WINT AD2WINT=1
oarqrdy |
REF x (16/128) | Ox10 (16d) |w—] ADC2LT | REF x (16/128) | O0x10 (16d) |«— ADC2GT |
"""""""""""""""""" 0xOF (15d)
- }—» AD2WINT=1 AD2HINT
___________________________ 0x00_(0d)
REF X (-1/256) | OXFF (-1d) |&—] ADC2GT | REF X (-1/256) | OXFF (-1d) |&— ADC2LT |
OXFE (-2d)
AD2WINT AD2WINT=1
_REF 0x80 (-128d)
7.6 ADC2

82
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

7.1. ADC2
VDD=3.0V, AV+=3.0V, VREF2=2.40V(REFBE=0), PGA2

=1, -40°C ~ +85°C

8

1 LSB
1 LSB
0.5£ 0.3 LSB
-1+ 02 LSB

TBD ppm/

10kHz 0 -1dB 500ksps

45 47 dB

-51 dB

52 dB
SAR 6 MHz

SAR 8

/ 800 ns
500 ksps

VREF A%

AV+ A\

5 pF

AV+ 500ksps 420 900 HA

ADC2

+ 03 mV/V

1 0755-83645240 83645242

: 0755-83645243
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

8. 12 DAC C8051F040/1/2/3
C8051F040/1/2/3 12 / DAC DAC
ov VREF-1LSB 0x000  OxFFF
DACOCN DACICN / DACO DACI DAC DAC
1pA DAC VREFD C8051F040/2 VREF C8051F041/3
C8051F041/3 VREF
DAC DAC
“ 9, C8051F040/2/4/6 “10. C8051F041/3/5/7 "
g [30] < N
DACOEN g
S [ DAcoWDL
2 [ DACOMDO I
© [ DACODF2_ |— REF
DACODFL
DACODFO :I N AV
Z |8 8
SM¥ |3,
e DACO I
V| + —‘X’ DACO
2 |s 8 L
S — J AGND
‘:E| o <t N
DACIEN 3
S [ DACIWDL
S [ DACINDO
© [ DACIDF2 | REF
DACIDFL j
DACIDFO \ AV+
A 4 A4 A4
= |s 8
S ¥ |3 1
e DAC1 -
¥y > / —& DACL
=RE: 8 L
g —> J AGND
8.1 DAC
8.1 DAC
DAC
DACO DACI1 DACO
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
8.1.1
DACOCN.[4:3]= 00 DACO DACO DACOH
DACOL DACO DACOH
DAC 12 12 DACOL
DACOH DACOH DACO 12
DACOL DACOH DAC 8 DACOL
0x00 DACOH 16  SFR 12 DAC
8.2
8.1.2
ADC ADC DAC
DAC
DAC DACOMD
DACOCN.[4:3] Lor o1 oI DAC DACOL  DACOH
3 4 2
DACOH:DACOL DAC DAC
8.2 DAC /
DACO DAC
DAC
DACOH
DACOL DACODF  DACOCN.[2:0] 5
DACOCN
DACI DACO 8.1 DACO  DACI
SFR 8.1 DACOH: DACO
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | | | | 00000000
7 6 5 4 3 2 1 0
SFR 0xD3
SFR 0
70 DACO
SFR 82 DACOL: DACO
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | | | | | 00000000
7 6 5 4 3 2 1 0
SFR 0xD2
SFR 0
70 DACO

1 0755-83645240 83645242
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

SFR 8.3 DACOCN: DACO
R/W R/W R/W R/W R/W R/W R/W R/W
[ DACOEN | - ] | DACOMDI [ DACOMDO | DACODF2 [ DACODF1 [ DACODF0 | 00000000
7 6 5 4 3 2 1 0
SFR 0xD4
SFR 0
7 DACOEN DACO
0 DACO DACO DACO
1 DACO DACO DACO
6-5 =00b =
4-3 DACOMDI-0 DACO
00 DAC DACOH
01 DAC 3
10 DAC 4
11 DAC 2
2-0:. DACODF2-0 DACO
000 DACO DACOH][3:0] DACOL
DACOH DACOL
[ [ [ wss] | | [ [ [ [ [ [uss
001 DACO DACOH[4:0] 7 DACOL[7:1]
DACOH DACOL
| [ msgl [ | N O N I 5)
010 DACO DACOH[5:0] 6 DACOL[7:2]
DACOH DACOL
| Imsg[ [ [ | | [ [ fess[ ]
011 DACO DACOH][6:0] 5 DACOL[7:3]
DACOH DACOL
vsgl | | | | | [ [ Jess[ | |
1xx DACOH[7:0] 4 DACOL[7:4]
DACOH DACOL
msel | | [ [ | | [ fess[ T [ |

86

: 0755-83645240 83645242

1 0755-83645243




C8051F040/1/2/3/4/5/6/7 ISP FLASH

SFR 8.4 DACIH: DAC1

R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | | | | 00000000
7 6 5 4 3 2 1 0
SFR 0xD3
SFR 1
7-0  DACI
SFR 85 DACIL: DAC1
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | | | 00000000
7 6 5 4 3 2 1 0
SFR 0xD2
SFR 1
7-0  DACI
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
SFR 8.6 DACICN: DAC1
R/W R/W R/W R/W R/W R/W R/W R/W
[ DACIEN | - ] |[DACIMDI [DACIMDO | DACIDF2 | DACIDF1 | DACIDFO0 | 00000000
7 6 5 4 3 2 0
SFR 0xD4
SFR 1
7 DACIEN DACI1
0 DACI DACI1 DACI1
1 DACI DACI1 DACI1
6-5 =00b =
4-3 DACIMDI1-0 DACI1
00 DAC DACIH
01 DAC 3
10 DAC 4
11 DAC 2
2-0: DACIDF2-0 DACI1
000 DACI1 DACI1H][3:0] DACIL
DACIH DACIL
| [ [ [msB[ | [ [ [ [ [tss
001 DACI1 DACI1H[4:0] 7 DACIL[7:1]
DACIH DACIL
| [ ms[ [ | L[ [ [ [ [tsB]
010 DACI DACIHJ[5:0] 6 DACIL[7:2]
DACIH DACIL
[ mss] | [ ] [ [ [ [esB[ |
011 DACI DACI1H[6:0] 5 DACI1L[7:3]
DACIH DACIL
s | | [ ] [ [ e[ [ |
Ixx DACI DACI1H[7:0] 4 DACIL[7:4]
DACIH DACIL
mse[ [ [ [ | | [ fese[ [ [ ]
88 1 0755-83645240 83645242 1 0755-83645243




C8051F040/1/2/3/4/5/6/7 ISP FLASH

8.1. DAC
VDD=3.0V, AV+=3.0V, VREF=2.40V(REFBE=0),
|
12
+2 LSB
1 LSB
250 wVrms
100kHz 128
10kHz 41
=0x014 +3 + 30 mV
ppm/°C
* 20 * 60 mV
10 ppm/°C
VDD -60 dB
DACnEN=0 100 kQ
300 HA
=0xFFF 15 mA
= 40pF 0.44 V/uS
= 40pF 10 uS
Y2 LSB OxFFF  0x014
0 VREF- AV
1LSB
10 uS
I 0.0lmA 0.3mA 60 ppm
OxFFF
DAC
AV+ = 0x7FF 110 400 LA
DAC
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

9. C8051F040/2/4/6
ADC DAC
ADC DAC C8051F040/2 VREF
ADCO DACO ADC2
9.1
1.2V 15ppm/
VREF 9.1
VREF AGND 200 pA VREF AGND
0.1 uF 4.7 uF 9.1 9.1
REFOCN SFR 9.1 / ADCO ADC2
REFOCN BIASE REFBE VREF
2 1nA
BIASE REFBE
L REFBE () ADC DAC
BIASE T ADC
DAC () ADOVRS  AD2VRS ADCO ADC2
REFOC
sEEEE —
vy C mocz |
E Ref i
o VREF2 E E
- X 7 : :
| re |
e
| &
|_beNo | VREFO ‘Eﬂ !
. i C8051F040/2 i
i VREFD ;Eg cor i
i DAC1 > i BIASE
S N i e
VREF | . e
< J_ J_ Eﬂ X2 1.2V ——
4.7uF+ 0.1uF N
1; ;[ REFBE

9.1

90
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

ADCO “ 51 PGA
C8051F040 "  * 6.1 PGA (C8051F042/4/6 *  REFOCN TEMPE
A/D

SFR 9.1 REFOCN:

SFR 0
SFR 0xD1
R/W R/W R/W R/W R/W R/W R/W R/W
- | - | - | ADOVRS | AD2VRS | TEMPE | BIASE | REFBE |00000000
7 6 5 4 3 2 1 0
7-5 = 000b =
4 ADOVRS ADCO
0 ADCO VREFO(
1 ADCO DACO C8051F040/2
3 AD2VRS ADC2 C8051F040/2
0 ADC2 VREF2
1 ADC2 AV+
2 TEMPE
0
1
1 BIASE ADC/DAC ADC DAC 1
0
1
0 REFBE
0
1 VREF

1 0755-83645240 83645242 : 0755-83645243 91



C8051F040/1/2/3/4/5/6/7 ISP FLASH

9.1
VDD=3.0V, AV+=3.0V, -40  +85
REFBE 1 | | ‘
25 2.36 243 2.48 v
VREF 30 mA
VREF 15 ppm/
=0~200uA AGND 0.5 ppm/pA
VREF 1 4.7TuF 0.1uF 2 ms
VREF 2 0.1uF 20 us
VREF 3 10 us
40 LA
140 ppm/V
REFBE 0
1.00 (AV+H)-0.3 \Y%
0 1 LA
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
10. C8051F041/3/5/7
1.2V 15ppm/
VREF 10.1
VREFA VREF AGND 200 pA VREF AGND
0.1uF 4.7 uF 10.1 10.1
VREFA ADCO ADC2 C8051F041/3 VREF
ADCO DACO ADC2
10.1
REFOCN SFR 10.1 / ADCO
ADC2 REFOCN BIASE REFBE VREF
2 1A
BIASE
REFBE T DAC REFBE O
ADC BIASE T
ADC DAC () ADOVRS  AD2VRS
ADCO ADC2 10.1
REFOCN
==
vy C mcz |
| _VDD_| E Ref i
| re | i
| | ’ !
KN | Eeeed
|_Da_0 ] A VREFA Eﬂ
< ADCO
A !
I Coosiroars [— |
DACO >J7 i
E —| Ref i
i DACL > | BIASE
S S ! ADC
! VREF | = DAC
e TT X x2 Ly ——
PR 0.14F \T\J
l l REFBE
10.1
1 0755-83645240 83645242 : 0755-83645243 93



C8051F040/1/2/3/4/5/6/7 ISP FLASH

ADCO “ 51 PGA
C8051F041 " * 6.1 PGA (C8051F043/5/7 »  REFOCN TEMPE
A/D

SFR 10.1 REFOCN:

SFR 0
SFR 0xD1
R/W R/W R/W R/W R/W R/W R/W R/W
- | - [ - [ADOVRS| ADIVRA | TEMPE | BIASE | REFBE |00000000
7 6 5 4 3 2 1 0
7-5 = 000b =
4 ADOVRS ADCO
0 ADCO VREFA
1 ADCO DACO C8051F041/3
3 AD2VRS ADC2 C8051F041/3
0 ADC2 VREFA
1 ADC2 AV+
2 TEMPE
0
1
1 BIASE ADC/DAC ADC DAC 1
0
1
0 REFBE
0
1 VREF
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
10.1
VDD=3.0V, AV+=3.0V, -40  +85
REFBE 1
25 2.36 243 2.48 \%
VREF 30 mA
VREF 15 ppm/
=0~200nA AGND 0.5 ppm/uA
2
VREF | 4.7uF 0.1uF ms
VREF 2 0.1pF 20 us
VREF 10 us
40 pA
140 ppm/V
REFBE 0
1.00 (AV+)-0.3 \Y
0 1 pA

1 0755-83645240 83645242
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
11.
C8051F04x 3 11.1
I/0
“17.1.5 1 2 3 " 0 “13.5
I/0 1 pA
“17.1.1 " -0.25V  (AV+) + 0.25V
11.1
CPTnMD CPnMD1-0 SFR 11.2
11.1
CPnEN
CPnOUT ™
CPnRIF VDD
§ CPnFIF cPn
B[ cPnHYP1
O[ cpnHYPO ]7
CPnHYN1
CPnHYNO :’7
CPn CPn
CPO + P2.6
CPO - P2.7
CP1+ P2.2
CP1- P2.3 cPn +
cP2 + P2.4
CP2 - P2.5 CPn. ——-
a| cParRIEN
= [ CPnFIEN
'_
o
o
CPnMD1
CPnMDO }
11.1
96 : 0755-83645240 83645242 - 0755-83645243



C8051F040/1/2/3/4/5/6/7 ISP FLASH

CPTnCN
CPTnCN 3-0
CPnHYN 11.1 20 10 S5mV
CPOHYP
/
“12.3 " CPTnMD / CPnRIE
CPnFIE / SFR 11.2
EIE1
‘1" CPnFIF 0 * 1" CPnRIF
ST T CPnOUT
‘1" CPnEN
" 11.1 11.1
VIN+ chn +
CPO ouT
VIN- _CPn- | _
A/
( CPOHYP )
VIN- A Y
/ ' ( CPOHW )
VIN+
VOH —
Vi
* ] T
11.2
1 0755-83645240 83645242 : 0755-83645243 97



C8051F040/1/2/3/4/5/6/7 ISP FLASH
111
P2 “ 17.1.3
P2
CPO+ P2.6
CPO0- P2.7
CP1+ P2.2
CP1- P2.3
CP2+ P2.4
CP2- P2.5
98 : 0755-83645240 83645242
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

SFR 11.1 CPTnCN: 0 1 2
R/W R/W R/W R/W R/W R/W R/W R/W
[ CPnEN [ CPnOUT | CPnRIF | CPnFIF [ CPnHYPI | CPnHYPO [CPnHYNI [CPnHYNO|00000000
7 6 5 4 3 2 1 0
SFR CPTOCN: 0x88; CPT1CN: 0x88; CPT2CN: 0x88
SFR CPTOCN: 1; CPTICN: 2; CPT2CN: 3;
7 CPnEN
0
1
6 CPnOUT
0 CPn+ < CPn-
1 CPn+ > CPn-
5 CPnRIF
0
1
4 CPnFIF
0
1
3-2 CPnHYP1-0
00
01 =5mV
10 =10mV
11 =20mV
1-0 CPnHYNI-0
00
01 =5mV
10 =10mV
11 =20mV

1 0755-83645240 83645242
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
SFR 11.2 CPTnMD:

R/W R/W R/W R/W R/W R/W R/W R/W
- | - | CPnRIE | CPnFIE | - | - | CPnMDI [ CPnMDO |00000010
7 6 5 4 3 2 1 0

SFR CPTOMD: 0x89; CPTIMD: 0x89; CPT2MD: 0x89

SFR CPTOMD: 1; CPTIMD: 2; CPT2MD: 3;

7-6 =00b =

5 CPnRIE

0
1
4 CPnFIE
0
1
3-2 =00b =
1-0 CPnMD1-CPnMDO
CPnMD1 | CPnMDO
0 0 0
1 0 1 -
2 1 0 -
3 1 1
100 1 0755-83645240 83645242
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

11.1.
VDD=3.0V, -40 +85
(CPn+) - (CPn-) = 100mV 100 nS
0 (CPn+) - (CPn-) = 10mV 250 nS
(CPn+) - (CPn-) = 100mV 175 nS
1 (CPn+) - (CPn-) = 10mV 500 nS
(CPn+) - (CPn-) = 100mV 320 nS
2 (CPn+) - (CPn-) = 10mV 1100 nS
(CPn+) - (CPn-) = 100mV 1050 nS
3 (CPn+) - (CPn-) = 10mV 5200 nS
1.5 4 mV/V
1 CPnHYP1-0=00 0 mV
2 CPnHYP1-0 =01 4.5 7 mV
3 CPnHYP1-0=10 9 13 mV
4 CPnHYP1-0=11 10 17 25 mV
1 CPnHYNI1-0 =00 0 1 mV
2 CPnHYNI1-0 =01 4.5 7 mV
3 CPnHYNI1-0=10 9 13 mV
4 CPnHYNI1-0=11 10 17 25 mV
-0.25 VDD+0.25 A%
7 pF
-5 0.001 +5 nA
-5 +5 mV
10 uS
0.1 1 mV/V
0 7.6 LA
1 3.2
2 1.3
3 0.4

1 0755-83645240 83645242
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

12. CIP-51
MCU CIP-51 CIP-51 MCS-51™
803x/805x MCU 8051
5 16 / 23 UART 21 22 256
RAM 128 SFR 8/4 8 /0 17
CIP-51 25 MCU
CIP-51 8051
12.1 CIP-51
MCS-51 -
25 MHz 25MIPS -
256 RAM -
8/4 8 1O -

SRAM
(256 X 8)

l_

12.1 CIP-51
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

CIP-51 8051 8051
MUL DIV 12 24 12
MHz CIP-51 70% 1 2 8
CIP-51 25MHz 25MIPS CIP-51 111
1 2 2/3 3 3/4 4 4/5 5 8
26 50 5 16 7 3 1 2
C8051F04x  MCU JTAG FLASH
MOVC MOVX FLASH
JTAG
/
RAM
CIP-51 Silicon Lab Silicon Lab
IDE IDE CIP-51
JTAG C
12.1
CIP-51 MCS-51™ 8051
CIP-51 CIP-51 MCS-51™
PSW 8051
12.1.1 CPU
8051 2 12
CIP-51
CIP-51
12.1 CIP-51
12.1.2 MOVX
CIP-51 MOVX XRAM XRAM FLASH
CIP-51 FLASH
“ 15. FLASH " MOVX
XRAM “ 16. XRAM”
- 0755-83645240 83645242 - 0755-83645243 103



C8051F040/1/2/3/4/5/6/7

ISP FLASH

12.1 CIP-51

ADD A,Rn

ADD A, direct

ADD A,@Ri

ADD A #data

ADDC A,Rn

ADDC A, direct

ADDC A,@Ri

ADDC A #data

SUBB A,Rn

SUBB A, direct

RAM( )

SUBB A,@Ri

SUBB A #data

INCA

INC Rn

INC direct

INC @Ri

DECA

DEC Rn

DEC direct

DEC @Ri

INC DPTR

MULAB

DIV AB

DAA

— =] = =] = =] == =]~ ]| =] o = o] =] =] —

=R =[N =[N == NN =[N~ —

ANL A,Rn

ANL A direct

ANL A,@Ri

ANL A #data

ANL direct,A

ANL direct,#data

ORL A,Rn

ORL A, direct

ORL A,@Ri

ORL A #data

ORL direct,A

ORL direct,#data

XRL A,Rn

XRL A, direct

XRLA,@Ri

XRL A, #data

XRL direct,A

XRL direct,#data

CLR A

CPLA

RLA

RLCA

RRA

=== = 2RI N =[N =W NN —= N =W NN =] N —

=== = RN NN =W N[N =W NN N —

104
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

12.1 CIP-51

RRCA

SWAP A

MOV A,Rn

MOV A direct

MOV A,@Ri

MOV A #data

MOV Rn,A

MOV Rn,direct

MOV Rn,#data

MOV direct,A

MOV direct,Rn

MOV direct,direct

MOV direct,@Ri

MOV direct,#data

MOV @Ri,A

MOV @Ri,direct

MOV @Ri,#data

MOV DPTR,#datal6

16

MOVC A,@A+DPTR

DPTR

MOVC A,@A+PC

PC

MOVX A,@Ri

RAM(8

MOVX @Ri,A

MOVX A,@DPTR

RAM(16

MOVX @DPTR,A

PUSH direct

POP direct

XCH A,Rn

XCH A, direct

XCH A,@Ri

XCHD A,@Ri

—_— o= N = [ DN = = = = = = [ N[N = W N W NN NN =] DN =] DN —

NI =W W[ W[WW|W[W[INN[N]|WINW| N[N —[N NN —

CLR C

CLR bit

SETB C

SETB bit

CPLC

CPL bit

ANL C,bit

ANL C,/bit

ORL C,bit

ORL C,/bit

MOV C,bit

MOV bit,C

N[NNI =N —]| N —

JC rel

2/3

INC rel

2/3

JB bit,rel

3/4

JNB bit,rel

3/4

JBC bit,rel

WIWIW[IR[R[NNN NN =N =[] —

3/4

1 0755-83645240 83645242
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

12.1 CIP-51

ACALL addrl1

LCALL addr16

RET

RETI

AJMP addrl1

LJMP addrl16

SIMP rel

JMP @A+DPTR

Wlw|h|lw|lu|u|ls]w

JZ rel

2/3

INZ rel

2/3

CJINE A, direct,rel

3/4

CJINE A #data,rel

3/4

CJNE Rn,#data,rel

3/4

CINE @Ri,#data,rel

4/5

DINZ Rn,rel

2/3

DINZ direct,rel

3/4

NOP

=W W W[WIWIN[N =[N W[ —[—|WwW|

Rn -

@Ri -

rel —

direct — 8
SFR

#data — 8

#datal6 — 16

bit — RAM

addrll1 -ACALL AJMP

2K

addrl6 — LCALL

RO-R1

0x80-0xFF

SFR

LIMP

0xA5

RO-R7

RAM

11

16

NOP

RAM

SIMP

0x00-0x7F

64K

106
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C8051FK040/1/2/3/4/5/6/7 ISP FLASH
12.2
CIP-51 8051
CIP-51 256 64KB CIP-51
12.2
/ (FLASH) (RAM)
C8051F040/1/2/3/4/5
0x1007F OxFF
( ) 128 RAM
0x10000
éxFFFF 0x80 ( ) ( ) 0
OXFEQO Ox7F ' = ) e,
OxFDFF ( )
256 SFR
étig; 8§§2 128 RAM
( )
0x20
( i OX1F
512 ) 0x00
0x00000
C8051F046/7 OXFFEF
0x1007F
( )
0x10000
OXFFFF
XRAM
0x8000
OX7FFF
32KB 0x1000
FLASH
OXOFFF
( XRAM - 4096
512 ) 0x0000 ( vow )
0x00000
12.2
12.2.1
CIP-51 64B MCU 64KB
C8051F040/1/2/3/4/5 32KB C8051F046/7 FLASH
0x0000 OxFFFF C8051F040/1/2/3/4/5 0x0000 O0x7FFF C8051F046/7

0xFEOQ0 ~ OxFFFF C8051F040/1/2/3/4/5

MOVX

CIP-51

CIP-51
“ 15. FLASH ?

512

PSCTL.0

1 0755-83645240 83645242
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
12.2.2
CIP-51 256 RAM 0x00  OxFF
128
128 0x00 OxIF 4 8 16
0x20  Ox2F 128
128 SFR
SFR 0x7F
CPU 128 SFR SFR
0x7F 128 12.2 CIP-51
12.2.3
32 0x00 OxIF 4 8
RO - R7 RSO PSW.3
RS1 PSW4 SFR 12.18 PSW
RO RI
12.2.4
0x20 Ox2F 16
128 0x00  Ox7F 0x20
0 0x00 0x20 7 0x07 0x2F 7
0x7F
MCS-51™ XX . B XX B
MOV C 22.3h
0x13 0x22 3
12.2.5
256 SP 0x81 SFR
SP SP+1 SP 1
0x07 0x08
1 RO SP
256
MCU 32
PUSH SP 1
POP SP 1
32 MCU

108
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
12.2.6
0x80  OXFF SFR  SFR CIP-51
CIP-51 CIP-51 8051 SFR
SFR MCS-51™
12.2 CIP-51 SFR
0x80  OxFF SFR
0x0  0x8 SFR PO TCON Pl SCON IE
SFR SFR
12.3
SFR
CIP-51 SFR SFR 0x80 ~ OXFF
SFR 256  0x80 ~ OxFF 256 C8051F04x
5 SFR 0123 F SFRPAGE SFR
SFR 12.2 SFR
1 SFRPAGE SFR
2 MOV
SFR
SFR SFR
SFR SFR RETI SFR
3 SR SFRPAGE
SFR SFR SFRNEXT SFR
SFRLAST SFR SFRNEXT SFRNEXT
SFRLAST SFR SFRPAGE SFR
SFRNEXT SFRPAGE SFR
SFRLAST SFR 0x00 SFRNEXT
SFRNEXT  SFRLAST CPU RETI
SFR SFR
SFR /
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
SFRPG[\I
B
1
:
I
i
i
- I SFRPAGE
i
1
CIP-51 i
1
- .
i SFRNEXT
i
H
1
1
- i
i SFRLAST
i
Y
12.3 SFR
SFR SFR
SFRPGCN
122 SFR SFR SFR
SFR SFR SFR
/o PO PI P2 P3 SFR
SFR SFRPAGE
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

SFR
SFR
SFR SFRPGEN =1 CIP-51 5 SFR P5”
0xD8 SFR 0x0F PCA 8 ADC
ADC2 PCA ISR
PCA ADC2
ISR SFR
5 SFR SFRPAGE = 0x0F 12.4
SFR
OxOF
« »  SFRPAGE
( 5)
« »  SFRNEXT
« »  SFRLAST
12.4 SFR SFR 0x0F 5
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
CIP-51 5 ADC2 CIP-51
ADC2 ISR SFR SFR  0xOF SFR SFRNEXT
ADC2  SFR SFR SFRPAGE SFR  0x02 SFRPAGE
SFR . » ADC2 ADC2 ISR
SFRPAGE SFR SFR  0x02
12.5
ADC2
SFR  O0x02
SFRPAGE
-
I ox02
« »  SFRPAGE
SFRPAGE (ADC2)
SFRNEXT OxOF
« »  SFRNEXT
( 95
« »  SFRLAST
125 ADC2 SFR
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

CIP-51 ADC2 ISR PCA PCA
ADC2 CIP-51 PCA ISR PCA ISR
CIP-51 PCA SFR  SFR  0x00 SFRPAGE
PCA SFRPAGE ADC2 SFR  0x02
SFRNEXT PCA SFRNEXT 5 SFR  0x05
SFRLAST SFRLAST
SFRLAST 12.6
PCA
SFR  0X00
SFRPAGE
I ox00
« »  SFRPAGE
SFRPAGE (PCA)
SERNEXT 0x02
« »  SFRNEXT
(ADC2)
SFRNEXT
SFRLAST OxOF
« »  SFRLAST
( 95
126  ADC2ISR PCA SFR
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

PCA CIP-51 ADC2 ISR RETI
PCA SFR 0x00 SFR SFRNEXT
SFRPAGE ADC2 ISR PCA ADC2 SFR
SFRLAST SFRNEXT ADC2
5 SFR 0x0F 12.7
,SFR
/ 0X00
\ o0x02
“ »  SFRPAGE

A
A

SFRNEXT (ADC2)
SFRPAGE OxOF
« »f  SFRNEXT

SFRLAST ( o
/ //% »  SFRLAST

12.7 PCA SFR

A
A
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

ADC2 ISR RETI SFRPAGE SFRNEXT
CIP-51 5 SFR 12.8

,SFR
0x02

\ OxOF
« > SFRPAGE
SFRNEXT ( 5)
SFRPAGE
« > SFRNEXT
« »  SFRLAST
12.8 ADC2 SFR
SFR 3 SFRPAGE SFRNEXT SFRLAST
SFR
SFR
SFR
SFR
RETI SFRPAGE SFR SFR
SFRPGCN SFR SFRPGEN SFR 12.11
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
SFR 12.1 SFRPGCN: SFR
R R R R R R R R/W
- -] | | - | - ] - SFRPGEN | 00000001
7 6 5 4 3 2 1 0
SFR 0x96
SFR F
7-1
0 SFRPGEN SFR
C8051 SFR
SFR
0 C8051 SFR
/ SFR  SFR
1 C8051  SFR
/ SFR  SFR
SFR 12.2 SFRPAGE: SFR
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | 00000000
7 6 5 4 3 2 0
SFR 0x84
SFR
7-0  SFRPAGE SFR
CIP-51 MCU SFR SFR
/ SFR 3 SFR
SFRPAGE SFRNEXT SFRLAST
SFR SFR
SFR
SFR
CIP-51 SFR
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C8051K040/1/2/3/4/5/6/7 ISP FLASH
SFR 12.3 SFRNEXT: SFR
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | 00000000
7 6 5 4 3 2 1 0
SFR 0x85
SFR
7-0  SFR / SFR 3 SFR
SFRPAGE SFRNEXT SFRLAST
SFR SFR SFR
SFR
SFR SFR
SFRPAGE SFR
SFR SFR
SFRPAGE
SFR 12.4 SFRLAST: SFR
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | 00000000
7 6 5 4 3 2 1 0
SFR 0x86
SFR
7-0  SFR / SFR 3 SFR
SFRPAGE SFRNEXT SFRLAST
SFR SFR SFR
SFR
SFR SFR
SFRNEXT SFR
SFR SFR
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C8051FK040/1/2/3/4/5/6/7 ISP FLASH
12.2 SFR
0(8) 1(9) 2(A) 3(B) 4(C) 5(D) 6(E) 7(F) o
&
SPIOCN PCAOL PCAOH | PCAOCPLO | PCAOCPHO | PCAOCPLI1 | PCAOCPHI1 0
CANOCN —
F8 ( y |2
3
P7 F
0
1
B EIP1 EIP2
FO 2
( ) ( ) ( ) 3
F
ADCOCN | PCAOCPL2 | PCAOCPH2 | PCAOCPL3 | PCAOCPH3 | PCAOCPL4 | PCAOCPH4 | RSTSRC | 0
1
ES | ADC2CN 2
3
P6 F
PCAOCPL5 | PCAOCPHS5 0
1
ACC EIE1 EIE2
EO 2
( ) ( ) |« ) 3
XBRO XBRI XBR2 XBR3 F
PCAOCN | PCAOMD |PCAOCPMO|PCAOCPMI |PCAOCPM2 |PCAOCPM3 |PCAOCPM4|PCAOCPMS| 0
CANODATL | CANODATH | CANOADR | CANOTST 1
D8 2
3
P5 F
REFOCN | DACOL DACOH | DACOCN HVAOCN 0
DACIL DACIH | DACICN 1
PSW
Do | ) 2
3
F
TMR2CN | TMR2CF | RCAP2L | RCAP2H | TMR2L TMR2H SMBOCR | 0
TMR3CN | TMR3CF | RCAP3L | RCAP3H | TMR3L TMR3H 1
C8 | TMR4CN | TMR4ACF | RCAP4L | RCAP4H | TMRAL TMR4H 2
3
P4 F
SMBOCN | SMBOSTA | SMBODAT | SMBOADR | ADCOGTL | ADCOGTH | ADCOLTL | ADCOLTH | 0
CANOSTA 1
Co ADC2GT ADC2LT 2
3
F
SADENO | AMXOCF | AMXOSL | ADCOCF ADCOL ADCOH | 0
1
BS | 1P ) AMX2CF | AMX2SL | ADC2CF ADC2 2
3
F
0(8) 109) 2(A) 3(B) 4(C) 5(D) 6(E) 7(F)
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
12.2 SFR

0(8) 109) 2(A) 3(B) 4©) 5(D) 6(E) 7(F) o
n
FLSCL | 0
1
so | P3| PsBaNK )
( )| ( ) 3
FLACL | F
SADDRO EMIOCN | 0
1
as | T® 2
( ) 3
PIMDIN | P2MDIN | P3MDIN | F
EMIOTC | EMIOCN | EMIOCF 0
1
ao [, P2 2
( ) 3
CCHOCN | CCHOTN | CCHOLC | POMDOUT | PIMDOUT | P2MDOUT | P3MDOUT | F
SCONO | SBUFO | SPIOCFG | SPIODAT SPIOCKR 0
SCON1 | SBUFI 1
98 2
3
P4MDOUT | PSMDOUT | P6MDOUT | PTMDOUT | F
SSTAO 0
1
9 | Ft 2
( ) 3
SFRPGCN | CLKSEL | F
TCON | TMOD TLO TLI THO THI CKCON [ PSCTL | 0
CPTOCN | CPTOMD 1
88 | CPTICN | CPTIMD 2
CPT2CN | CPT2MD 3
OSCICN | OSCICL | OSCXCN F
0
w | PO SP DPL DPH | SFRPAGE | SFRNEXT | SFRLAST | PCON é
( )| ( )|« )|« ) |« ) |« ) |« ) |« ) | 3
F

0(8) 109) 2(A) 3(B) 4(0) 5(D) 6(E) 7(F)
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

12.3
SFR SFR
SFR

ACC 0xE0
ADCOCF 0xBC 0 ADCO
ADCOCN 0xE8 0 ADCO
ADCOGTH 0xC5 0 ADCO
ADCOGTL 0xC4 0 ADCO
ADCOH 0xBF 0 ADCO
ADCOL 0xBE 0 ADCO
ADCOLTH 0xC7 0 ADCO
ADCOLTL 0xC6 0 ADCO
ADC2’ 0xBE 2 ADC2
ADC2CF’ 0xBC 2 ADC2
ADC2CN? 0xE8 2 ADC2
ADC2GT’ 0xC4 2 ADC2
ADC2LT? 0xC6 2 ADC2
AMXOCF 0xBA 0 ADC0 MUX
AMXOPRT 0xBD 0 ADCO 31/0
AMXOSL 0xBB 0 ADC0 MUX
AMX2CF’ 0xBA 2 ADC2 MUX
AMX2SL’ 0xBB 2 ADC2 MUX
B 0xFO B
CANOADR 0xDA 1 CANO
CANOCN 0xF8 1 CANO
CANODATH | 0xD9 1 CANO
CANODATL | 0xD8 1 CANO
CANOSTA 0xCO 1 CANO
CANOTST 0xDB 1 CANO
CKCON 0x8E 0
CLKSEL 0x97 F
CPTOMD 0x89 1 0
CPTIMD 0x89 2 1
CPT2MD 0x89 3 2
CPTOCN 0x88 1 0
CPTICN 0x88 2 1
CPT2CN 0x88 3 2
DACOCN’ 0xD4 0 DACO
DACOH’ 0xD3 0 DACO
DACOL’ 0xD2 0 DACO
DACICN’ 0xD4 1 DACI
DACIH’ 0xD3 1 DACI1
DACIL’ 0xD2 1 DACI
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C8051FK040/1/2/3/4/5/6/7 ISP FLASH
12.3
SFR SFR

SFR
DPH 0x83
DPL 0x82
EIE] 0xE6 1
EIE2 0xE7 2
EIP1 0xF6 1
EIP2 0xF7 2
EMIOCF 0xA3 0
EMIOCN 0xA2 0
EMIOTC 0xAl 0
FLACL 0xB7 F FLASH
FLSCL 0xB7 0 FLASH
HVAOCN 0xD6 0
1IE 0xAS8
1P 0xB8
OSCICL 0x8B F
OSCICN 0x8A F
OSCXCN 0x8C F
PO 0x80 0
POMDOUT 0xA4 F 0
Pl 0x90 1
PIMDIN 0XAD F 1
PIMDOUT 0XAS5 F 1
P2 0xA0 2
P2MDIN 0xAE F 2
P2MDOUT 0xA6 F 2
P3 0xB0 3
P3MDIN 0xAF F 3
P3MDOUT 0xA7 F 3
p4* 0xC8 F 4
PAMDOUT" 0x9C F 4
ps* 0xD8 F 5
PSMDOUT" 0x9D F 5
P6’ 0xE8 F 6
P6MDOUT? 0x9E F 6
p7* 0xF8 F 7
P7MDOUT" 0x9F F 7
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
12.3
SFR SFR
SFR

PCAOCN 0xD8 0 PCA
PCAOCPHO 0xFC 0 PCA 0 /
PCAOCPH1 O0xFE 0 PCA 1 /
PCAOCPH2 0xEA 0 PCA 2 /
PCAOCPH3 0xEC 0 PCA 3 /
PCAOCPH4 0xEE 0 PCA 4 /
PCAOCPH5 0xE2 0 PCA 5 /
PCAOCPLO 0xFB 0 PCA 0 /
PCAOCPLI1 0xFD 0 PCA 1 /
PCAOCPL2 0xE9 0 PCA 2 /
PCAOCPL3 0xEB 0 PCA 3 /
PCAOCPL4 0xED 0 PCA 4 /
PCAOCPLS O0xE1 0 PCA 5 /
PCAOCPMO 0xDA 0 PCA 0
PCAOCPM1 0xDB 0 PCA 1
PCAOCPM2 0xDC 0 PCA 2
PCAOCPM3 0xDD 0 PCA 3
PCAOCPM4 0xDE 0 PCA 4
PCAOCPM5 0xDF 0 PCA 5
PCAOH OxFA 0 PCA
PCAOL 0xF9 0 PCA
PCAOMD 0xD9 0 PCA
PCON 0x87
PSCTL 0x8F 0 FLASH /
PSW 0xD0
RCAP2H 0xCB 0 / 2
RCAP2L 0xCA 0 / 2
RCAP3H 0xCB 1 / 3
RCAP3L 0xCA 1 / 3
RCAP4H 0xCB 2 / 4
RCAP4L 0xCA 2 / 4
REFOCN 0xD1 0
RSTSRC OxEF 0
SADDRO 0xA9 0 UARTO
SADENO 0xB9 0 UARTO
SBUFO0 0x99 0 UARTO
SBUF1 0x99 1 UARTI
SCONO 0x98 0 UARTO
SCON1 0x98 1 UARTI
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

12.3
SFR SFR
SFR
SFRLAST 0x86 SFR
SFRNEXT 0x85 SFR
SFRPAGE 0x84 SFR
SFRPGCN 0x96 F SFR
SMBOADR 0xC3 0 SMBus 0
SMBOCN 0xCO0 0 SMBus 0
SMBOCR 0xCF 0 SMBus 0
SMBODAT 0xC2 0 SMBus 0
SMBOSTA 0xC1 0 SMBus 0
SP 0x81
SPIOCFG 0x9A 0 SPI
SPIOCKR 0x9D 0 SPI
SPIOCN 0xF8 0 SPI
SPIODAT 0x9B 0 SPI
SSTAO 0x91 0 UARTO
TCON 0x88 0 /
THO 0x8C 0 / 0
TH1 0x8D 0 / 1
TLO 0x8A 0 / 0
TL1 0x8B 0 / 1
TMOD 0x89 0 /
TMR2CF 0xC9 0 2
TMR2CN 0xC8 0 2
TMR2H 0xCD 0 2
TMR2L 0xCC 0 2
TMR3CF 0xC9 1 3
TMR3CN 0xC8 1 3
TMR3H 0xCD 1 3
TMR3L 0xCC 1 3
TMR4CF 0xC9 2 4
TMR4CN 0xC8 2 4
TMR4H 0xCD 2 4
TMR4L 0xCC 2 4
WDTCN O0xFF
XBRO 0xE1 F 1/0 0
XBR1 0xE2 F 1/0 1
XBR2 0xE3 F 1/0 2
XBR3 0xE4 F I/0 3
0x97, 0xA2, 0xB3,
0xB4, 0xCE, 0xDF
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

12.2.7
CIP-51 SFR Sl
1] 01
SFR
SFR 12.5 SP
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | | | |00000111
7 6 5 4 3 2 1 0
SFR 0x81
SFR
7-0 SP
PUSH 1 SP
0x07
SFR 12.6 DPL
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | | | 100000000
7 6 5 4 3 2 1 0
SFR 0x82
SFR
7-0 DPL
DPL 16 DPTR DPTR XRAM
FLASH
SFR 12.7 DPH
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | | | 100000000
7 6 5 4 3 2 1 0
SFR 0x83
SFR
7-0 DPH
DPH 16 DPTR DPTR XRAM
FLASH
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

SFR 12.8 PSW
R/W R/W R/W R/W R/W R/W R/W R/W
cY | Ac | Fo | RSt | RSO | ov | F1 | PARITY |00000000
7 6 5 4 3 2 1 0
SFR 0xDO
SFR
7 CYy
1
0
6 AC
1
0
5 FO 0
43 RS1-RSO
RS1 | RSO
0 0 0 0x00-0x07
0 1 1 0x08-0x0F
1 0 2 0x10-0x17
1 1 3 0x18-0x1F
2 oV
1
e ADD ADDC SUBB
e MUL 255
DIV 0
ADD ADDC SUBB MUL DIV 0
1 F1 1
0 PARITY
8 1 0
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C8051FK040/1/2/3/4/5/6/7 ISP FLASH
SFR 129 ACC
R/W R/W R/W R/W R/W R/W R/W R/W
[ AcC7 | ACC6 | ACC5 | ACC4 | ACC3 | ACC2 | ACC.1 [ ACC.0 00000000
7 6 5 4 3 2 1 0
SFR 0xE0
SFR
7-0 ACC
SFR 1210 B B
R/W R/W R/W R/W R/W R/W R/W R/W
| B7 | Bé6 B.5 B4 | B3 | B2 | Ba | B.O  ]00000000
7 6 5 4 3 2 1 0
SFR 0xF0
SFR
70 B B
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
12.3
CIP-51 20
SFR
11
CPU LCALL
ISR ISR RETI
1 /
SFR IE-EIE2 Cr
EA  IE7 0’ EA
EA 2
ot
EA=0 ; // EA
EA=0 ; /| . 2
/
CLR EA ; EA
CLR EA ; 2
“ CLR EA” EA
EA Co
“ CLR EA”
CPU ISR
ISR CPU RETI
CPU ISR
12.3.1 MCU
MCU 20 Cr
CPU ISR 12.4
MCU
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C8051FK040/1/2/3/4/5/6/7 ISP FLASH
12.3.2
/INTO /INT1 ITO TCON.O
IT1 TCON.2 IE0 TCON.1 IE1 TCON.3 /INTO /INT1
/INTO /INTI1 CPU ISR
ISR
12.4
0x0000 N/A | N/A
0 (/INTO) | 0x0003 0 | IEO (TCON.1) Y Y | EX0(IE.0) PXO0 (IP.0)
0 0x000B | 1 | TFO(TCON.5) Y Y | ETO(IE.1) PTO (IP.1)
1 (INT1) | 0x0013 2 | IE1 (TCON.3) Y Y | EXI (IE.2) PX1 (IP.2)
1 0x001B | 3 | TFI1(TCON.7) Y Y | ETI(IE.3) PTI (IP.3)
RIO (SCONO0.0)
UARTO 0x0023 4| Ti0 (SCONO.1) Y ESO (IE.4) PSO (IP.4)
TF2 (TMR2CN.7)
2 0x002B | 5 | pE) (TMRION.) Y ET2 (IE.5) PT2 (IP.5)
SPIF (SPIOCN.7)
WCOL (SPIOCN.6)
0x0033 6 | MODF(SPIOCN.S) Y ESPIO (EIE1.0) | PSPIO (EIP1.0)
RXOVRN(SPIOCN.4)
SMBus 0x003B | 7 | SI(SMBOCN.3) Y ESMBO( EIE1.1) | PSMBO (EIP1.1)
ADOWINT EWADCO PWADCO
ADCO 0x0043 8 | (aDCOCN.1) Y (EIE1.2) (EIP1.2)
CF (PCAOCN.7)
0X004B | 9 | (g bCAOCN.A) Y EPCAO (EIEL.3) | PPCAO (EIP1.3)
CPOFIF (CPTOCN.4)
0 0x0053 | 10 | CpopiE (CPTOCN.S) Y CPOIE (EIE1.4) | PCPO (EIP1.4)
CPIFIF (CPTICN.4)
1 0x005B | 11| (b RIE (CPTICN.S) Y CPIIE (EIEL5) | PCP1 (EIPL.5)
CP2FIF (CPT2CN.4)
2 0x0063 | 12| CpoeiE (CPT2CN.S) Y CP2IE (EIEL.6) | PCP2 (EIP1.6)
TF3 (TMR3CN.7)
3 0x0073 | 14| s TMRICN6) Y ET3 (EIE2.0) PT3 (EIP2.0)
ADCO 0x007B | 15 | ADOINT (ADCOCN.5) EADCO (EIE2.1) | PADCO (EIP2.1)
TF4 (T4CON.7)
4 0x0083 | 16 | by b4 (TMRACN.6) Y ET4 (EIE2.2) PT4 (EIP2.2)
AD2WINT EWADC2 PWADC2
ADC2 0x008B 1 17| ApC2cN.0) Y (EIE2.3) (EIP2.3)
ADC2 0x0093 | 18 | AD2INT (ADC2CN.5) | Y EADC2 (EIE2.4) | PADC2 (EIE2.4)
CAN 0x009B | 19 | CANOCN.7 Y Y | ECANO (EIE2.5) | PCANO (EIE2.5)
RI1 (SCON1.0)
UARTI 0x00A3 | 20| 1) (SCONILI) Y ESI1(EIE2.6) PS1(EIP2.6)
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

12.3.3
SFR
IP-EIP2
12.4
12.3.4
CPU
5 4 ISR
LCALL CPU RETI
CPU RETI DIV 18
5 RETI & DIV 4
ISR LCALL CPU ISR
ISR RETI
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

12.3.5
SFR 12.11 1IE
R/W R/W R/W R/W R/W R/W R/W R/W
| EA [ IEGFO | ET | ESO0 | ET1 | EXI | ET0O | EX0 ]00000000
7 6 5 4 3 2 1 0
SFR 0xA8
SFR
7 EA
0
1
6 IEGFO0 0
5 ET2 2
2
0 2
1 2
4 ESO UARTO
UARTO
0 UARTO
1 UARTO
3 ET1 1
6 1
0 1
1 1
2 EX1 1
1
0 1
1 1
1 ETO 0
0
0 0
1 0
0 EXO0 0
0
0 0
1 0
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

SFR 12.12 1P
R/W R/W R/W R/W R/W R/W R/W R/W
- | - ] pr2 ] pso | pri | PXt | PTO [ PX0 11000000
7 6 5 4 3 2 1 0
SFR 0xB8
SFR
7-6 =11b =
5 PT2 2
2
0 2
1 2
4 PSO  UARTO
UARTO
0 UARTO
1 UARTO
3 PT1 1
1
0 1
1 1
2 PX1 1
1
0 1
1 1
1 PTO 0
0
0 0
1 0
0 PXO0 0
0
0 0
1 0
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

SFR 12.13 EIE1
R/W R/W R/W R/W R/W R/W R/W R/W
| CP2IE | CPIIE | CPOIE | EPCAO | EWADCO | ESMBO | ESPIO |00000000
7 6 5 4 3 2 1 0
SFR 0xE6
SFR
7 =0b =
6 CP2IE 2 CP2
CP2
0 CP2
1 CP2
5 CP1IE 1 CP1
CP1
0 CP1
1 CP1
4 CPOIE 0 CPO
CPO
0 CPO
1 CPO
3 EPCAO PCAO
PCAO
0 PCAO
1 PCAO
2 EWADCO ADCO
ADCO
0 ADCO
1 ADCO
1 ESMBO0 SMBus0
SMBus0
0 SMBus0
1 SMBus0
0 ESPIO 0 SPIO
SPI0
0 SPI0
1 SPI0
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
SFR 12.14 EIE2 2
R/W R/W R/W R/W R/W R/W R/W R/W
- | ESI | ECANO [ EADC2 | EWADC2 | ET4 | EADCO | ET3  |00000000
7 6 5 4 3 2 1 0
SFR 0xE7
SFR
7 =0b =
6 ES1 UART1
UARTI1
0 UARTI1
1 UARTI1
5 ECANO CAN
CAN
0 CAN
1 CAN
4 EADC2 ADC2
ADC2
0 ADC2
1 ADC2
3 EWADC2 ADC2
ADC2
0 ADC2
1 ADC2
2 ET4 4
4
0 4
1 4
1 EADCO ADCO
ADCO
0 ADCO
1 ADCO
0 ET3 3
3
0 3
1 3
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

SFR 12.15 EIP1 1
R/W R/W R/W R/W R/W R/W R/W R/W
- | pcP2 | PCPl_ | PCPO | PPCAO [ PWADCO | PSMBO | PSPI0 |00000000
7 6 5 4 3 2 1 0
SFR 0xE7
SFR
7 =0b =
6 PCP2 2 CP2
CP2
0 CP2
I CP2
5 PCP1 1 CP1
CP1
0 CPl
1 CPl
4 PCPO 0 CPO
CPO
0 CPO
I CPO
3 PPCAO PCAO
PCAO
0 PCAO
1 PCAO
2 PWADCO ADCO
ADCO
0 ADCO
I ADCO
1 PSMBO SMBus0
SMBus0
0 SMBus
1 SMBus
0 PSPIO 0
SPI0
0 SPIO
1 SPIO
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
SFR 12.16 EIP2 2
R/W R/W R/W R/W R/W R/W R/W R/W
- | Psi [ PCANO | PADC2 | PWADC2 | PT4 | PADCO [ PT3  ]00000000
7 6 5 4 3 2 1 0
SFR 0xF7
SFR
7 =0b =
6 PS1 UARTI
UARTI1
0 UARTI
1 UARTI
5 PCANO CANO
CANO
0 CANO
1 CANO
4 PADC2 ADC2
ADC2
0 ADC2
1 ADC2
3 PWADC2 ADC2
ADC2
0 ADC2
1 ADC2
2 PT4 4
4
0 4
1 4
1 PADCO ADCO
ADC
0 ADC
1 ADC
0 PT3 3
3
0 3
1 3

1 0755-83645240 83645242
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
12.4
CIP-51 CPU
CPU
SFR 12.18
CIP-51 PCON
CIP-51 8051
MCU
FLASH
MCU
12.4.1
PCON.O 1 CIP-51 CPU
1 MCU
/RST
PCON.0 0 CPU RETI
CIP-51 0x0000
WDT
PCON
WDT 13.7
IDLE 1 2
/o
PCON |=0x01 ; // IDLE 1
PCON =PCON; // 3
/I
ORL PCON, #01h . IDLE 1

MOV PCON, PCON ;

IDLE

CPU

1
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
12.4.2
PCON.1 CIP-51 1
MCU CPU
CIP-51 0x0000
CPU
100 MCD
SFR 12.18 PCON
R/W R/W R/W R/W R/W R/W R/W R/W
- - | - - | - | - STOP IDLE  |00000000
7 6 5 4 3 2 1 0
SFR 0x87
SFR
7-2
1 STOP
ST CIP-51 0
0
1 CIP-51
0 IDLE
T CIP-51 0
0
1 CIP-51 CPU

1 0755-83645240 83645242
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

13.

e (CIP-51

. SFR

SFR SFR SFR
SFR

o O0xFF S U

o VDD /RST vbb
PC MCU
“ 14 ”
“ 137 : B
, MCU /RST CNVSTRO
0
VDD
C ‘f 777777 1‘ CNVSTR
1/0) %—HL ,,,,,,, ! (CNVSTR
X ) DX srsT

woT

EN EN PRE

MCD
WDT
WDT

XTALL X CIP-51

0sC
XTAL2 X« (CHEEE—

131
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C8051FK040/1/2/3/4/5/6/7 ISP FLASH
13.1
C8051F04x MCU
VDD Vgsr 13.2 13.1
/RST 100 VDD 100
VDD VDD MONEN VDD
PORSF RSTSRC.1 ‘1" RSTSRC
PORSF 0
0x0000 PORSF
A
2.70
VRST
2.55
Y%
2.0 — AQQ
1.0 — —pres
T
/RST
e 100ms « 100ms
VDD
13.2
13.2
VDD VRsT /RST
CIP-51 VDD VRsT CIP-51
13.2
VDD PORSF “r
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
13.3
/RST MCU /RST
MCU /  /RST
/RST MCU 12
PINRSF RSTSRC.0
13.4
SWRSEF 1 13.1
13.5
MCU
100 MCDRSF
RSTSRC.2 Cr MSD * 0" /RST
MCDRSF ~ —RSTSRC.2
13.6 0
CORSEF RSTSRC.5 ‘1’ CORSEF
CPTOCN.7 11 0
0 CPO+ CPO-
MCU 0 CORSEF RSTSRC.5
Cr 0 © 0" /RST
13.7 CNVSTRO
CNVRSEF RSTSRC.6 ' I’ CNVSTRO CNVSTRO
PO P1 P2 P3 /0 “17.1 0- 3
" CNVSTRO /0 CNVRSEF * I’
CNVSTRO CNVSTRO
CNVRSEF RSTSRC.6 Cr CNVSTR
© 0 /RST
13.8
MCU WDT WDT
CPU WDT
/ WDT  WDT
WDT
WDT WDT
/RST
WDT 21
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
WDT
WDT
WDTCN SFR 13.1
13.8.1 / WDT
WDTCN 0xAS5
WDTCN 0xA5 WDT
13.8.2 WDT
WDTCN 0xDE 0xAD WDT WDT
CLR  EA :
MOV WDTCN, #0DEh ;
MOV WDTCN, #0ADh
SETB FA :
0xDE 0xAD 4
13.8.3 WDT
WDTCN 0xFF
0xFF
WDTCN 0xFF
13.8.4 WDT
WDTCN.[2:0]
43IPTONZO ¢ T ok Tsyscix
3MHz 0.021ms 349.5ms
WDTCN.7 0 WDTCN WDT.[2:0] 111b

1 0755-83645240 83645242
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C8051K040/1/2/3/4/5/6/7 ISP FLASH
SFR 13.1 WDTCN:
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | | |Xxxxx111
7 6 5 4 3 2 1 0
SFR OxFF
SFR
7-0  WDT
0xA5 WDT
0xDE 0xAD WDT
OxFF
4
WDTCN.[4]
0 WDT
1 WDT
2-0
WDTCN.[2:0] WDTCN.7
C
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

SFR 13.2 RSTSRC

R R/W R/W R/W R R/W R/W R/W
- [CNVRSEF| CORSEF | SWRSEF | WDTRSF | MCDRSF | PORSF | PINRSF |00000000
7 6 5 4 3 2 1 0
SFR OXEF
SFR 0
7
6 CNVRSEF
0 CNVSTRO
1 CNVSTRO
0 CNVSTRO
1 CNVSTRO
5 CORSEF 0
0 0
1 0
0 0
1 0
4 SWRSF
0
1 /RST
0 SWRSF
1 SWRSF
3 WDTRSF
0 WDT
1 WDT
2 MCDRSF
0
1
0
1
1 PORSF
VDD MONEN
VDD
0 VDD
1 VDD
VDD MONEN / VDD
PORSF VDD VDD
T VDD
0 VDD
1 VDD
Cp
0 PINRSF
0
1 RST
0 /RST
1 RST
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

13.1.
-40 +85
/RST Io1=8.5mA, VDD=2.7 3.6V 0.6 A\
0.7x
/RST VDD
0.3x
/RST VDD A\
/RST /RST=0.0V 50 LA
/RST VDD 1.0 A\
/RST AV+ 1.0 A\
VDD POR (VrsT) 2.40 2.55 2.70 A\
JRST 10 ns
VDD VgsT
RST 80 100 120 ms
100 220 500 us
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ISP FLASH

C8051F040/1/2/3/4/5/6/7

14.

OSCICN

C8051F04x

OSCICL

14.1

SYSCLK

OSCXCN

ISMT0
o ‘J\
75} o -
X
-
(&}
ONO4I
TNO4I
=
)
O
wn
o
AQYdI
N39S0l o < r ONO4X
_ g TNOLX
- L ZNO4X
_q r |_O0dnasox
=} TANISOX
2 L | ZAaWasox
o % QIATLX
b 3
= =
> >
TR I
=4 !
L
| ” ! |
| | ” : |
| ! ,
LT ;»|)r |
\\\\\ | ” ;
| I
”1 o~ | b B
EiE g
e I - |
W VA W = !
| RN | |
! | |
I I

14.1

14.1

C8051F04x

14.1 OSCICL

SFR

OSCICL

24.5 MHz

25 MHz

14.1

IFCN

OSCICN
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C8051FK040/1/2/3/4/5/6/7 ISP FLASH
SFR 14.1 OSCICL
R/W R/W R/W R/W R/W R/W R/W R/W
- | | |
7 6 5 4 3 2 1 0
SFR 0x8B
SFR F
7-0 OSCICL
OSCICL
24.5MHz
SFR 14.2 OSCICN
R/W R/W R/W R/W R/W R/W R/W R/W
| IOSCEN | IFRDY | - - | | - | IFCN1 | IFCNO |11000000
7 6 5 4 3 2 1 0
SFR 0x8A
SFR F
7 IOSCEN
0
1
6 IFRDY
0
1
5-2
1-0 IFCNI1-0
00 8
01 4
10 2
11
14.1
40 ~+85
24 24.5 25 MHz
(  VDD) | OSCICN.7=1 450 nA
0 30 MHz
Txcn 15 ns
TxcL 15 ns
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
14.2
RC CMOS
/ XTALI XTAL2
14.1 1 RC CMOS XTAL2 / XTALI1
14.1 2 3 4 OSCXCN
XFCN SFR 14.4
14.3
CLKSEL CLKSL
CLKSL “r
PCA
OSCICN
OSCXCN XTLVLD
r XTLVLD XTLVLD
Ims RC C
SFR 14.3 CLKSEL
R R R R R R R R/W
- | - | CLKDIV1 | CLKDIVO | - | - | | CLKSL ]00000000
7 6 5 4 3 2 1 0
SFR 0x97
SFR F
7-1
0 CLKSL
0 SYSCLK OSCICN IFCN
1 SYSCLK
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
SFR 144 OSCXCN
R R/W R/W R/W R R/W R/W R/W
[ XTLVLD [XOSCMD2|XOSCMDI[XOSCMDO] | XFCN2 | XFCNI [ XECNO ]00000000
7 6 5 4 3 2 1 0
SFR 0x8C
SFR F
7 XTLVLD
XOSCMD  11x
0
1
6-4 XOSCMD2-0
00x
010 CMOS CMOS XTALI1
011 CMOS CMOS XTAL1
10x RC/C
110
111
3 =0 =
2-0 XFCN2-0
000-111
XFCN XOSCMD=11x RC(XOSCMD=10x) C(XOSCMD=10x)
000 | f<32kHz £<25 kHz K =087
001 | 32kHz<f<84kHz 25 kHz < f<50 kHz K =26
010 | 84 kHz < f<225 kHz 50 kHz < <100 kHz K =177
011 [ 225 kHz < f<590 kHz 100 kHz < £ <200 kHz K =22
100 | 590 kHz < f<I.5 MHz 200 kHz < £ <400 kHz K =65
101 | 1.5MHz<f<4 MHz 400 kHz < £ <800 kHz K =180
110 | 4 MHz < f<10 MHz 800 kHz < f<1.6 MHz K =664
111 10 MHz < <30 MHz 1.6 MHz<f<32MHz |K  =1590
14.1 1 XOSCMD=11x
XFCN
RC 14.1 2 XOSCMD=10x
XFCN
f=1.23(10*)/(R*C)
f= MHz
C= pF
R= kQ
C 14.1 3 XOSCMD=10x
K KF
f=KF/(C * VDD)
f= MHz
C=XTAL1 XTAL2 pF
VDD =MCU v
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

14.4
MCU 14.1 1
145 OSCXCN XFCN
11.0592MHz XFCN 111b
XTLVLD 1 ms
1
2 1lms
3 XTLVLD =>"1’
4
XTLVLD
" XTALI1 XTAL2 “ "
32.768 KHz 12.5 pF 14.1
1 XTAL 25 pF XTAL 3 pF
22 pF 12.5 pF 14.2
|
22 pF l

| <] XTALL

|
|
32.768 kHz = 10M i
|
|

14.2 32.768 KHz

PCB XTAL
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

14.5 RC

RC MCU 14.1
PCB
XFCN
100kHz R=246kQ C=50pF

f= 1.23(10*)/RC = 1.23(10%)/[246*50] = 0.1MHz = 100kHz

SFR 14.4 XFCN 010

14.6
MCU 14.1

100pF PCB

XFCN
VDD = 3.0V f=50 KHz

f=KF /(C * VDD) = 0.050 MHz
50kHz 14.5 K

0.050 MHz=7.7/(C * 3)
C*3=7.7/0.050=154 C=513pF

XFCN 010b

2 100pF
OSCXCN
RC

OSCXCN

KF=7.7
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

15. FLASH
C8051F040x 64KB + 128 C8051F040/1/2/3/4/5 32KB + 128 C8051F046/7
FLASH JTAG FLASH
MOVX FLASH ()
T 0xFF
/ CPU /
/ FLASH
15.1 FLASH
15.1 FLASH
FLASH Silicon Labs
JTAG FLASH JTAG
“ 252 FLASH "
MOVX FLASH MOVX
MOVX FLASH
PSWE PSCTL.0 ‘ FLASH MOVX FLASH
XRAM PSWE FLASH
PSWE T
MOVC FLASH MOVX XRAM PSWE
FLASH / FLASH
VDD VDD MONEN VDD
[14 13. ”
FLASH 1 FLASH
T FLASH 512
FLASH 0xFF
FLASH
1.
2. FLWE FLSCL.0 / FLASH
3. PSEE PSCTL.1 FLASH
4, PSWE PSCTL.0 MOVX FLASH
5. MOVX
6. PSEE PSCTL.1 FLASH
7. MOVX
8. PSWE MOVX XRAM
9
/ FLASH 8051
0xFEO00 512 C8051F040/1/2/3/4/5 0x8000 CR051F046/7
FLASH

1 0755-83645240 83645242

: 0755-83645243

151



C8051F040/1/2/3/4/5/6/7 ISP FLASH

151 FLASH
VDD=2.7-3.6V,-40  +85
1 C8051F040/1/2/3/4/5 65664°
FLASH C8051F046/7 32896
20k | 100k /
10 12 14 ms
40 50 60 us
128
2 0XFE00 ~ OXFFFF 512
15.2
FLASH
MOVX MOVC
FLASH 128
FLASH
128 RAM 128
64KB  FLASH 0x00 ~ Ox7F 15.1
128 PSCTL SFLE Cp 128
15.3
CIP-51 FLASH
PSCTL.0 PSCTL.1 FLASH
FLASH Cp
ITAG
OXFDFE  OxFDFF C8051F040/1/2/3/4/5  OX7FFE  Ox7FFF C8051F046/7
FLASH ITAG
8k C ITAG
FLASH / C ITAG /
OXFDFF  C8051F040/1/2/3/4/S  Ox7FFF C8051F046/7  /
OXFDFE  CS051F040/1/2/3/4/5  Ox7FFE C8051F046/7 15.1
512
ITAG
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

( 7 MSB.) C8051F040/1/2/3/4/5
OXFFFF 0x007F
C8051F040/1/2/3/4/5  C8051F046/7 (
7 OXE000 - OXFDFD OXFEQO 0x0000
6 0xC000 - OXDFFF OXFDFF
5 | 0xA000 - OXBFFF 7 OXFOFE
4 | 0x8000 - OX9FFF
3 | 0x6000 - OX7FFF | 0x6000 - OX7FFD OxFDFD /
2 | 0x4000 - OXSFFF | 0x4000 - OXSFFF
1 | 0x2000 - OX3FFF | 0x2000 - OX3FFF
0 | 0x0000 - OXxIFFF | 0x0000 - OX1FFF
0x00000
C8051F046/7
OXFFFF
0x8000
OX7FFF
/ OX7FFE
OX7FFD /
0x00000
FLASH
7-0 7 MSB
0 JTAG
1 JTAG
FLASH /
7-0
0 JTAG
1 JTAG
FLASH FLACL
16 8 16
0xNNO0O0 NN
MOVX MOVC
0x00
15.2 FLASH
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

JTAG
JTAG
JTAG JTAG O0xFBFF ~ OxFDFF C8051F040/1/2/3/4/5 0x7DFF
~O0x7FFF C8051F046/7
FLASH C8051F04x
MCU OEM
SRL 16
SRL 0x0000
SRL
MOVC MOVC
0x00
SRL FLASH 16 0xNNOO
NN SRL SRL 256
512 512 SRL 0x00
SRL 0x00000
15.3.1 FLASH
C8051F04x 3 FLASH
1 JTAG FLASH
2 FLASH FLASH
3 FLASH FLASH
JTAG FLASH
1 / JTAG FLASH
2
3
4
5
6
FLASH
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
7
JTAG JTAG FLASH

8

FLASH FLASH
1 / FLASH
2 FLASH
3 FLASH JTAG
4 JTAG FLASH
5

FLASH FLASH
1 / FLASH
2 FLASH FLASH
3 FLASH FLASH
4 FLASH
5 FLASH JTAG
6 JTAG FLASH
7

SFR 15.1 FLACL: FLASH

R/W R/W R/W R/W R/W R/W R/W R/W

| | | | | | | |00000000

7 6 5 4 3 2 1 0
SFR 0xB7
SFR F
7-0 FLACL FLASH
16 8 16
0xNNOO NN FLACL
FLASH

1 0755-83645240 83645242
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C8051K040/1/2/3/4/5/6/7 ISP FLASH
SFR 152 FLSCL FLASH
R/W R/W R/W R/W R/W R/W R/W R/W
FOSE | FRAE | | | | | FLWE | 10000000
7 6 5 4 3 2 0
0xB7
0
7 FOSE FLASH
FLASH
0 FLASH
1 FLASH
6 FRAE FLASH
0 FLASH
1 FLASH
5-1 = 00000b 00000b
0 FLWE FLASH /
T / FLASH
0 FLASH /
1 FLASH /
156 1 0755-83645240 83645242

1 0755-83645243




C8051FK040/1/2/3/4/5/6/7 ISP FLASH
SFR 15.3 PSCTL /
R/W R/W R/W R/W R/W R/W R/W R/W
- - - | - | - | SFLE | PSEE | PSWE |00000000
7 6 5 4 3 2 1 0
SFR 0x8F
SFR 0
7-3 = 00000b =
2 SFLE FLASH
1 FLASH / 128 FLASH
SFLE T 0x00 — Ox7F
/
0 FLASH / FLASH
1 FLASH 128
1 PSEE
FLASH PSWE 1
1 MOVX MOVX
FLASH
FLASH
0 FLASH
1 FLASH
0 PSWE
MOVX FLASH
0 FLASH MOVX RAM
1 FLASH MOVX FLASH

1 0755-83645240 83645242

: 0755-83645243

157



C8051F040/1/2/3/4/5/6/7

ISP FLASH

16
C8051F04x MCU
/O
MOVX DPTR
MOVX 8
EMIOCN  SFR 16.1
“ 15. FLASH " MOVX
PO-P3 o) P4-P7
16.1 XRAM
XRAM MOVX
DPTR 16
RO RI EMIOCN
16.1.1 16 MOVX
16 MOVX DPTR
0x1234 A
MOV  DPTR, #1234h :
MOVX A, @DPTR :
16 MOV
DPH DPTR 8 DPL DPTR
16.1.2 8 MOVX
8 MOVX
R1 8
MOV  EMIOCN, #12h :

MOV RO, #34h ;
MOVX A, @DPTR ;

XRAM
4K RAM XRAM
EMIF
RO RI
@R1 16
MOVX FLASH
XRAM EMIF i1le)
MOVX
XRAM
XRAM
16 0x1234 DPTR
0x1234 A
DPTR
8 DPTR
EMIOCN 8 RO
0x1234 A
EMIOCN
RO Rl
0x1234 A
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

16.2
5
1. EMIF P3 P2 P1 PO P7 P6 P5 P4
2.
3.
4.
5.
5 EMIOCN
SFR 16.2
16.3
3 21 0 C8051F04x 7 6 5 4
C8051F040/2/4/6 PRTSEL EMIOCE.5 EMIFLE XBR2.1
“r P0.7(W/R) P0.6(R/D) PO.5(ALE )
“ 171 0~3 K
MOVX MOVX
321 0
“17. / ”
MOVX
Data[7:0]
PnMDOUT EMIF
“17.1 K
SFR 16.1 EMIOCN:
R/W R/W R/W R/W R/W R/W R/W R/W
[ PGSEL7 | PGSEL6 | PGSEL5 | PGSEL4 | PGSEL3 | PGSEL2 | PGSELI [ PGSELO |00000000
7 6 5 4 3 2 1 0
SFR 0xA2
SFR 0
7-0  PGSEL[7:0] XRAM
8 MOVX XRAM 16

256 RAM
0x00 0x0000 — 0xO0FF
0x01 0x0100 — 0x01FF

O0xFE OxFEO0O — OxFEFF
OxFF 0xFF00 — OxFFFF
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
SFR 16.2 EMIOCF:
R/W R/W R/W R/W R/W R/W R/W R/W
- | - | PRTSEL | EMD2 | EMDI | EMDO | EALEl | EALE0 |00000011
7 6 5 4 3 2 1
SFR 0xA3
SFR 0
7-6 =00b =
5 PRTSEL EMIF
0 EMIF P0O-P3
1 EMIF P4-P7
4 EMD2 EMIF
0 EMIF
1 EMIF
3-2 EMDI1-0 EMIF
00 MOVX XRAM
01 4K
4K 8 MOVX
EMIOCN
10 4K
4K 8 MOVX EMIOCN
11 MOVX XRAM XRAM CPU
1-0 EALEI-0 ALE EMD?2 =0
00 ALE ALE =1 SYSCLK
01 ALE ALE = SYSCLK
10 ALE ALE = SYSCLK
11 ALE ALE =4 SYSCLK
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

16.4
EMD2  EMIOCE4
16.4.1
8 AD[7:0]
74HC373 RAM 8 ALE
ALE 16.1
ALE MOVX ALE
8 AD[7:0] L ‘D
ALE
/RD /WR AD[7:0]
“ 16.6.2
A[15:8] A[15:8]
74HC373
E ALE »(G
AD[7:0] / D 0 A[7:0]
M v, 64K X 8
SRAN
| C )
8
F ¢ 1/0[7:0]
if—>qCE
/IR >qUE
/RD »qOE

16.1
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

16.4.2
16.2
“ 16.6.1 »
E A[15:0] A[15:0]
VDD
M C ) ok 6
‘8 SRAW
I D[7:0] 1/0[7:0]
F I[—>acE
/R >qIIE
/RD »d0E
16.1
: 0755-83645240 83645242 - 0755-83645243
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
16.5
EMIOCF SFR 16.2 EMIF
16.3 “ 16.6
16.5.1 XRAM
EMIOCEF.[3:2] 00 MOVX XRAM
4K 0x1000  0x2000
XRAM 0x0000
e 8§ MOVX EMIOCN RO
R1
e 16 MOVX 16 DPTR
16.5.2
EMIOCF.[3:2] Cor XRAM
. 4K XRAM
. 4K XRAM
e 8§ MOVX EMIOCN
“ " 8§ MOVX
8 A[15:8]
. K 8 A[7:0]
RO RI
e 16 MOVX DPTR & MOVX
A[15:0] 16
EMIOCF[3:2] = 00 EMIOCF[3:2] = 01 EMIOCF[3:2] = 10 EMIOCF[3:2] = 11
"X OXFFFF "X OXFFFF "X OXFFFF "X OXFFFF
y
( ) ( )
_v_ 0x0000 _v_ 0x0000 _v_ 0x0000 _v_0x0000
16.3 EMIF
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

16.5.3
EMIOCF.[3:2] C0 XRAM
. 4K XRAM
. 4K
« 8 MOVX EMIOCN
8 A[15:8] EMIOCN 8 A[7:0] RO RI
“ " A[15:0] 16
¢« 16 MOVX DPTR
A[15:0] 16
16.5.4
EMIOCF.[3:2] C 1 MOVX XRAM XRAM
CPU 0x0000 4K
« 8 MOVX EMIOCN A[15:8] “
8 A[7:0] RO RI
« 16 MOVX DPTR A[15:0]
A[15:0] 16
16.6
/RD /WR ALE
EMOTC  SFR 163  EMIOCF[1:0] SYSCLK
MOVX EMIOTC 4 SYSCLK
XRAM 5 SYSCLK /RD
/WR 1 SYSCLK + 4 SYSCLK 2
SYSCLK XRAM 7 SYSCLK
ALE 2 SYSCLK + /RD /WR 1 SYSCLK+4 SYSCLK
16.1 AC 16.4 16.9
MOVX
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

SFR 16.3 EMIOTC:

R/W R/W R/W R/W R/W R/W R/W R/W
[ EASI | EASO | EWR3 | EWR2 | EWRI | EWRO | EAHI [ EAHO [11111111
7 6 5 4 3 2 1 0
SFR 0xAl
SFR 0
7-6 EAS1-0 EMIF
00 =0 SYSCLK
01 =1 SYSCLK
10 =2 SYSCLK
11 =3 SYSCLK
5-2 EWR3-0 EMIF/WR /RD
0000 /WR /RD =1 SYSCLK
0001 /WR /RD =2 SYSCLK
0010 /WR /RD = SYSCLK
0011 /WR /RD =4 SYSCLK
0100 /WR /RD =5 SYSCLK
0101 /WR /RD = SYSCLK
0110 /WR /RD =7 SYSCLK
0111 /WR /RD =38 SYSCLK
1000 /WR /RD =9 SYSCLK
1001 /WR /RD =10 SYSCLK
1010 /WR /RD =11 SYSCLK
1011 /WR /RD =12 SYSCLK
1100 /WR /RD =13 SYSCLK
1101 /WR /RD =14 SYSCLK
1110 /WR /RD =15 SYSCLK
1111 /WR /RD =16 SYSCLK
1-0 EAH1-0 EMIF
00 =0 SYSCLK
01 = SYSCLK
10 =2 SYSCLK
11 =3 SYSCLK

1 0755-83645240 83645242
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

16.6.1
16.6.1.1 16 MOVX EMIOCF[4:2]= " 101" * 1100 * 11U

16
ADDR[15:8] P1/P5 DPH 8 P1/P5
ADDR[7:0] P2/P6 DPL 8 P2/P6
DATA[7:0] P3/P7 EMIF P3/P7
< T P>« T —>
WDS WDH

4———TACS—————ﬂ<————TACMP———><———TACH—————>

IWR PO.7/P4.7 \ / PO.7/P4.7

/IRD P0.6/P4.6 P0.6/P4.6
16
ADDRJ[15:8] P1/P5 DPH 8 P1/P5
ADDRJ[7:0] P2/P6 DPL 8 P2/P6
DATA[7:0] P3/P7 EMIF P3/P7

«—T  —»leT
RDS RDH

4——:&03————*k———:&cw———)4——:&CH————§
/IRD P0.6/P4.6 \ / P0.6/P4.6

IWR PO.7/P4.7 PO.7/P4.7

16.4 16 MOVX
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

16.6.1.2 8 MOVX EMIOCF[4:2]="‘ 101’ ‘ 111’
8
ADDRI[15:8] P1/P5
ADDR[7:0] P2/P6 RO R1 EMIF 8 P2/P6
DATA[7:0] P3/P7 EMIF P3/P7
< T Pe—T —>
WDS WDH

f——:&CS————fk———JAON———*4——:&CH————*

/IWR P0O.7/P4.7 \ / P0.7/P4.7

/IRD  P0.6/P4.6 P0.6/P4.6
8
ADDRI[15:8] P1/P5
ADDR([7:0] P2/P6 RO R1 EMIF 8 P2/P6
DATA[7:0] P3/P7 EMIF P3/P7

«—T  —»leT
RDS RDH

4——:&CS————*k———JAON———*4——:&CH————*

/RD P0.6/P4.6 \ / P0.6/P4.6

IWR PO.7/P4.7 PO.7/P4.7

16.5 8§ MOVX
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

16.6.1.3 8 MOVX EMIOCF[4:2]="* 110’
8
ADDRI[15:8] P1/P5 EMIOCN 8 EMIF P1/P5
ADDR[7:0] P2/P6 RO RL 8 EMIF P2/P6
DATA[7:0] P3/P7 EMIF P3/P7
< T > <€ T e
WDS WDH

f——:&CS————fk———JAON———*4——:&CH————*

/IWR P0O.7/P4.7 \ / P0.7/P4.7

/RD P0.6/P4.6 P0.6/P4.6
8
ADDR[15:8] P1/P5 EMIOCN 8 EMIF P1/P5
ADDR([7:0] P2/P6 RO R1 8 EMIF P2/P6
DATA[7:0] P3/P7 EMIF P3/P7

«—T  —»leT
RDS RDH

4——:&CS————*k———JAON———*4——:&CH————*

/RD P0.6/P4.6 \ / P0.6/P4.6

IWR PO.7/P4.7 PO.7/P4.7

16.6 8§ MOVX
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

16.6.2
16.6.2.1 16 MOVX EMIOCF[4:2]=" 001" ‘ 010" * 011

16
ADDR[15:8] P2/P6 DPH EMIF 8 P2/P6
AD[7:0] P3/P7 DPL EMIF 8 EMIF P3/P7
T T
€—— ALEH 4”47 ALEL —
ALE  P0.5/P4.5 \ P0.5/P4.5
< T re—T —>
WDS WDH

<—TACS —P"—TACW —><—TACH —>

/WR  PO.7/P4.7 \ / P0O.7/P4.7

/RD  P0.6/P4.6 P0.6/P4.6
16
ADDR[15:8] P2/P6 DPH EMIF 8 P2/P6
AD[7:0] P3/P7 DPL EMIF 8 l/ EMIF P3/P7
T T
i €— ALEH ALEL —» T — T
RDS RDH

ALE  P0.5/P4.5 \ P0.5/P4.5

<—TACS —P’(—TACW —P(—TACH —>

/RD  P0.6/P4.6 \ / P0.6/P4.6

/WR  PO.7/PA.7 P0.7/P4.7

16.7 16 MOVX
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16.6.2.2 8 MOVX EMIOCF[4:2]=" 001 Coo1r
8
ADDR[15:8] P2/P6
AD[7:0] P3/P7 RO R1 EMIF 8 EMIF P3/P7
<—TALEH4>’<7TALEL—)
ALE  PO.5/P4.5 \ P0.5/P4.5
< T re—T —>
WDS WDH
T T T
€« ACS—P"— ACW—P»€— ACH—M
WR  PO.7/P4.7 \ / P0.7/PA.7
IRD  PO0.6/P4.6 P0.6/P4.6
8
ADDR[15:8] P2/P6
AD[7:0] P3/P7 RO R1 EMIF 8 l/ EMIF P3/P7
T T
€—— ALEH ALEL — —p«—T
RDS RDH
ALE  PO.5/P45 \ PO.5/P4.5
<—TACS—P’<—TACW—P<—TACH—P
IRD  P0.6/P4.6 \ / P0.6/P4.6
WR  P0.7/P4.7 PO.7/P4.7

16.8

8§ MOVX
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16.6.2.3 8 MOVX EMIOCF[4:2]=" 010’
8
ADDR[15:8] P2/P6 EMIOCN EMIF 8 P2/P6
AD[7:0] P3/P7 RO R1 EMIF 8 EMIF P3/P7
<_TALEH 4"47TALEL —>
ALE  PO.5/P4. \ P0.5/P4.5
< > T —>
WDS WDH
T T T
€— ACS ACW —P€—— ACH —P
/WR  PO.7/P4. \ / P0O.7/P4.7
/RD  PO.6/P4. P0.6/P4.6
8
ADDR[15:8] P2/P6 EMIOCN EMIF 8 P2/P6
AD[7:0] P3/P7 RO R1 EMIF 8 l/ EMIF P3/P7
T T
i €— ALEH ALEL —» T —>«—T
RDS RDH
ALE  PO.5/P4. \ P0.5/P4.5
T T T
€— ACS ACW —P€—— ACH —P
/RD  PO.6/P4. \ / P0.6/P4.6
/WR  PO.7/P4. P0O.7/P4.7

16.9

MOVX
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

16.1 AC
TsyscLk 10 ns
Tacs 0 3* Tsyscrk ns
Tacw 1* Tsysck | 16™ Tsyscrx ns
Tacn 0 3* TsyscLk ns
TaLen 1* Tsyscik | 4™ Tsyscik ns
TaLEL 1* Tsyscik | 4™ Tsyscik ns
Twps 1* Tsyscik | 19 Tsyscix ns
Twpn 0 3* TsyscLk ns
Trps 20 ns
Trpu 0 ns

172

: 0755-83645240 83645242

1 0755-83645243




C8051F040/1/2/3/4/5/6/7

ISP FLASH

17. /
C8051F04x 8 64 /0
C8051F040/2/4/6 32 /0 C8051F041/3/5/7
5V
/0 17.1 17.1 /0
/
RN
—
VDD VDD
/ >° b—c—< 4 C
— :
END
1,2,3
( )—r ]
ey
I
17.1 1/0
17.1 1/0
VDD =2.7V-3.6V,-40  +85
Ion=-10 pA /O VDD-0.1
v Ion=-3 mA /0 VDD-0.7 \%
OH Toy=-10 mA /O VDD-0.8
Ior = 10 pA 0.1
v Io. = 8.5 mA 0.6 \Y%
OL IOL =25mA 1.0
0.7xVDD \Y%
VIH
0.3xVDD| V
VIL
DGND < <VDD
+ 1 uA
10
5 pF
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

C8051F04x 4 1/0 PO P1 P2 P3
PO P1 P2 P3 /0 GPIO
UARTO /INT1 17.2
/0 /0
1 2 3 ADC2 C8051F040/1/2/3 ADCO
XRAM MOVX
“16. XRAM”
T 2 XBRO, XBR1, XBRZ, PONDOUT, PIMDOUT,
i [::EEEEEE::]: ﬁgﬁgfﬁpégaéf& P2MDOUT, P3NDOUT
i Pl |e—r T
|
;
| 2 \4 e
i -‘ 7 8 PO 4‘, X PO.O |
N 6 > —<@—> 110 | o !
! PCA > =] 07|
I - . I
| 2 > : |
! » \ 4 \
} > 8 p1 —'.—|X| P1.0 !
R > < Q—> 10| s |
| T2, T2EX, —@—D< P17
| T3,T3EX, | 10 H w
| T4,T4EX, € I v |
| /INTO, |
! /INTL 8 2 @ X P20
i /SYSCLK 79 S F i
i "CNVSTRO > : —<] r2.7 |
| CNSTR2 i !
h I
| > P35 @< r.0 |
8 > L @—> 110 . : i
PO 1 (p0.0-P0.7) ¢ D p7 L.
48— ADC?
P1
(P1.0-P1.7) <«
8
(EMIF)
ADCO
P2 1 (p2.0-P2.7) <
<—
8
P3 1 (p3.0-P3.7)
| ————
17.2 1I/0
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ISP FLASH

C8051F040/1/2/3/4/5/6/7

17.1

0~3

P0.0

PCA

UART SMBus

17.3 UARTO

P3.7

CNVSTR2
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@ o|o o o|ofo| 0|0 o o o0
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ER2SSZ|I2RELELEE LS E|8|58|&|F|&|2E e|g|E|E|2|5|6

LA/LAV|
9a/9av
Sa/sav|
yamav
£Q/€ay
°a/eay
1a/1av
0d/0ayv
LV/WSTY|
IV/Wy1V|
SV/UElY
PV/WT1V|
EV/UILY
CV/WQ1V|
1V/W6V|
0V/ugy
STV/L INIV
PIV/9' INIV|
EIV/STINIY
CIV/¥'INIV
1TV/€ INIV|
OIV/TINIV
6V/I"'INIV
8V/0"INIV|
R0

ayd,

qa1v

—

~N

17.3
EMIFLE

OxFF

0 P1MDIN

17.1.1

11

UARTOEN

XBR3

17.1

XBR2

XBRO XBRI1

17.4

172 17.3

SFR
TX0

UARTO

PO.1

PO.1

P0.0

RX0

XBRO0.2

P0.0

UARTOEN

SPI  UART

SMBus
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

UARTO TX0 RXO0
0~3 /'O GPI/O
SFR 175 17.7 17.10 17.13
SFR
- - ANL ORL XRL CPL INC DEC DJNZ
JBC CLR SET - -
XBARE XBR2.4 -r
XBARE r 0~3
RXO0
PnMDOUT
17.1.2
XBARE XBR24 -r 0~3
o GND -r VDD
o GND
] 1!
SMBus SDA
0~3 PnMDOUT SFR 17.6 17.9 17.12
17.15 P3MDOUT.7 T P3.7 P3MDOUT.7 o
P3.7
PnMDOUT
SDA SCL RXO0 UARTO 0 RXI1 UART1
0 PnMDOUT
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

17.1.3
PnMDOUT . ?
T P3.7 P3MDOUT.7
o P3.7 : K P3.7 T
UARTO
RXO0
17.1.4
VDD
100 kQ WEAKPUD
XBR2.7 Cr o
1 2 3
17.1.5 1 2 3
1 ADC2 C8051F040/1/2/3 2
3 ADCO PnMDIN
] Ol
1 VDD /2
] O)
PnMDOUT o
-r ADC
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ISP FLASH

C8051F040/1/2/3/4/5/6/7

17.1.6

EMIFLE XBR2.1

0~3

EMIF

P0.5 (/ALE

P0.7 JWR) P0.6 (/RD)

11

EMIFLE=1 EMIF

17.4
EMIFLE=1

EMIF

17.5

MOVX

MOVX

EMIF

GPIO

EMIF

16.

1!

/WR /RD

XRAM”
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

PO P1 P3
Vo (0o 1 2 3 45 01 2 3 45 67 01 2 3 45 6 7
X0 y UARTOEN:XBRO0.2
RX0 .
SCK ] .
MISO ° e SPIOEN:XBRO.1
MOSI o o
NSS . . SPI 3
:22‘ LK - SMBOEN:XBRO.0
. e o o o e o o
lTiill . . . B e e e UARTI1EN:XBR2.2
CEXO0 3 e o o o e o o o o
CEX1 . o o o e o o o o o
ggi y . y : : : : : : : : i PCAOME:XBRO.[5:3]
CEX4 . e o o o o o o o
CEX5 . e o o o o o o
ECI e o o o o o e o o o o o o o ECIOE:XBRO0.6
CPO e o o o o o e o o o o o o o CPOE:XBR0.7
CP1 e o o o o o e o o o o o o o CP1E:XBRI1.0
CP2 e o o o o o e o o o o o o o CP2E:XBR3.3
TO e o o o o o e o o o o o o o TOE:XBRI.1
J/INTO e o o o o o e o o o o o o o INTOE:XBR1.2
T1 e o o o o o e o o o o o o o . TI1E:XBR1.3
/INT1 o o o o o o e o o o o o o o o o INTI1E:XBR1.4
T2 e o o o o o e o o o o o o o o o o T2E:XBR1.5
T2EX o o o o o o e o o o o o o o o o o o T2EXE:XBR1.6
T3 e o o o o o e o o o o o o o e o o o o T3E:XBR3.0
T3EX e o o o o o e o o o o o o o e o o o o o T3EXE:XBR3.1
T4 o o o o o o e o o o o o o o e o o o o o o T4E:XBR2.3
T4EX e o o o o o e o o o o o o o e o o o o o o o T4EXE:XBR2.4
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ICNVSTRO | e o o o o e o o o o o o o e o o o o o o o CNVSTEO0:XBR2.0
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1 0755-83645240 83645242 : 0755-83645243 179



C8051F040/1/2/3/4/5/6/7

ISP FLASH

17.1.7
17.6 UARTO SMBus UARTI /INTO /INTI
8
P12 P13 Pl4 ADC2
1 UARTOEN=1 SMBOEN=1 INTOE=1 INTIE=1 EMIFLE =1 XBRO XBRI
XBR2 XBRO = 0x05 XBRI=0x14 XBR2=0x02
2 PRTSEL=0 EMD2=0
3 1 PIMDIN  0xE3 P14 P13
P12 PIMDIN i
4 XBARE = 1 XBR2= 0x42
- UARTO P0.0 TX0 PO.1 RX0
- SMBus P0.2 SDA P03 SCL
- UARTI P0.4 TX1
EMIFLE = 1 PO.6(/RD) P0.7(/WR)
PO.5(ALE) P1.0
RX1
- /INTO Pl1.1
; PIMDIN 0xE3 P12 P13 Pl4
; /INT1 PLS /INT1
- MOVX 2 3
17.6
5 UARTO  TX TX0 P0.0 UARTI TX TX1 P04
POMDOUT = 0x11
6 POMDOUT |= 0xE0 P2MDOUT = 0xFF ~ P3MDOUT = 0xFF ~ EMIF
7 PIMDOUT = 0x00 P1 = OXFF Cop

180
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

PO P1 P3
/0 |0 1 2 3 4 5 6 7 1 2 3 45 6 7 01 2 3 45 6 7
X0 : UARTOEN:XBRO.2
RX0 .
SCK o .
MISO ° SPIOEN:XBRO.1
MOSI . .
NSS °
:22‘ ot SMBOEN:XBRO.0
gll : . ‘ : : UARTIEN:XBR2.2
CEX0 o o o o
CEX1 . * o
CEX2 . .
PCAOME:XBRO.[5:3]
CEX3
CEX4
CEXS .
ECI e o o o o ECIOE:XBRO.6
PO T . . . . CPOE:XBR0.7
CP1 e o o o o . CP1E:XBR1.0
CP2 e o o o o o o CP2E:XBR3.3
TO e o o o o o o o TOE:XBR1.1
J/INTO e o o o o e o o o INTOE:XBR1.2
Tl e o o o o e o o o o T1E:XBR1.3
/INT1 e o o o o e o o o o o INTI1E:XBR1.4
T2 e o o o o e o o o o o o T2E:XBR1.5
T2EX e o o o o e o o o o o o o T2EXE:XBR1.6
T3 e o o o o e o o o o o o o T3E:XBR3.0
T3EX e o o o o e o o o o o o o T3EXE:XBR3.1
T4 e o o o o e o o o o o o o T4E:XBR2.3
T4EX e o o o o e o o o o o o o T4EXE:XBR2.4
/[SYSCLK | o o o o ® o o o o o o o SYSCKE:XBR1.7
CNVSTRO|e o o o o e o o o o o o o CNVSTE:XBR2.0
CNVSTR2|e o o o o ® o o o o o o o CNVSTE:XBR3.2
PR R
EEEREEE BEEEEEEE
= ZZZZZZzZzZ S = a o DN
i§§<<2E2<<< 53%%53%%
[amnv: 7 / |
17.6
EMIFLE=1 EMIF P1MDIN = OxE3

XBRO = 0x05; XBR1 = 0x14; XBR2 = 0x42

1 0755-83645240 83645242

: 0755-83645243

181



C8051F040/1/2/3/4/5/6/7 ISP FLASH
SFR 17.1 XBRO /0 0
R/W R/W R/W R/W R/W R/W R/W R/W
[ CPOE | ECIOE | PCAOME [UARTOEN]| SPIOEN [ SMBOEN |00000000
7 6 5 4 3 2 1 0
SFR 0xE1
SFR F
7 CPOE 0
0 CPO
1 CPO
6 ECIOE PCAO0
0 PCAO
1 PCAO ECIO
5-3 PCAOME PCAO /O
000 PCAO01/O
001 CEXO0
010 CEX0 CEX1 2
011 CEX0 CEX1 CEX2 3
100 CEX0 CEX1 CEX2 CEX3 4
101 CEX0 CEX1 CEX2 CEX3 CEX4 5
110 CEX0 CEX1 CEX2 CEX3 CEX4 CEXS 6
2 UARTOEN UARTO I/O
0 UARTOI/O
1 UARTO TXO0 P0.0 RXO PO.1
1 SPIOEN SPI /0
0 SPIO /O
1 SPI0 SCK MISO MOSI NSS 4
SPI 3 NSS
0 SMBOEN SMBus /O
0 SMBus0 I/O
1 SMBusO SDA 2
182 1 0755-83645240 83645242 2 0755-83645243




C8051F040/1/2/3/4/5/6/7 ISP FLASH
SFR 17.2 XBR1 /0 1
R/W R/W R/W R/W R/W R/W R/W
[ SYSCKE | T2EXE | T2E | INTIE | TIE [ INTOE | TOE | CPIE ]00000000
7 6 5 3 2 1 0
SFR 0xE2
SFR F

7 SYSCKE /SYSCLK
0 /SYSCLK
1 /SYSCLK

6 T2EXE T2EX
0 T2EX
1 T2EX

5 T2E T2
0 T2
1 T2

4 INTIE /INTI
0 /INTI
1 /INTI

3 TIE TI
0 T1
1 T1

2 INTOE /INTO
0 /INTO
1 /INTO

1 TOE TO
0 TO
1 TO

0 CP1E 1
0 CP1
1 CP1

1 0755-83645240 83645242

: 0755-83645243
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

SFR 17.3 XBR2 1/0 2
R/W R/W R/W R/W R/W R/W R/W R/W
[WEAKPUD| XBARE | - | TAEXE | T4E | UARTIE | EMIFLE | CNVSTOE |00000000
7 6 5 4 3 2 1 0
SFR 0xE3
SFR F

7 WEAKPUD

0

1
6 XBARE

0 01 2 3

1
5 =0 =
4 T4EXE T4EX

0 T4EX

1 T4EX
3 T4E T4

0 T4

1 T4
2 UARTIE UARTI I/O

0 UARTI1I/O

1 UARTI TX RX
1 EMIFLE

0 P0.7 P06 P05

1 EMIOCF4 =" ('

P0.7 /WR) P0.6 (/RD) P0.5 (/ALE)
1 EMIOCF4 =" 1’
P0.7 (/WR) P0.6 (/RD)

0 CNVSTOE ADCO

0 CNVSTRO

1 CNVSTRO

184 : 0755-83645240 83645242 1 0755-83645243




C8051FK040/1/2/3/4/5/6/7 ISP FLASH
SFR 174 XBR3 /0 3
R/W R R R R/W R/W R/W R/W
| CTXOUT | - | - | CP2E [CNVST2E| T3EXE | T3E  |00000000
7 6 5 4 3 2 1 0
SFR OxE4
SFR F
7 CTXOUT CAN CTX
0 CTX
1 CTX
6-4
3 CP2E CP2
0 CP2
1 CP2
2 CNVST2E ADC2 C8051F040/1/2/3
0 CNVST2
1 CNVST2
1 T3EXE T3EX
0 T3EX
1 T3EX
0 T3E T3
0 T3
1 T3

1 0755-83645240 83645242

: 0755-83645243
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

SFR 175 PO 0
R/W R/W R/W R/W R/W R/W R/W R/W
P07 | P06 | P05 | P04 | P03 | P02 | POl | P0.0 11111111
7 6 5 4 3 2 1 0
SFR 0x80
SFR
7-0  PO.[7:0] 0
/0 XBR0O XBRI1 XBR2 XBR3
0
1 POMDOUT.n =0
XBR0O XBR1 XBR2 XBR3
0 PO.n
1 POn
P0.7 (/WR) P0.6 (/RD) P0.5 (/ALE)
“ 16. XRAM"
SFR 17.3
SFR 17.6 POMDOUT 0
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | 00000000
7 6 5 4 3 2 1 0
SFR 0xA4
SFR F
7-0  POMDOUT.[7:0] 0
0
1
SDA SCL RXO0 UARTO 0 RX1 UART1
0

186 : 0755-83645240 83645242 1 0755-83645243




C8051F040/1/2/3/4/5/6/7 ISP FLASH
SFR 17.7 P1 1
R/W R/W R/W R/W R/W R/W R/W R/W
P17 | P16 | P15 [ P14 | P13 | pi2 | PL1 | PLO 11111111
7 6 5 4 3 2 1 0
SFR 0x90
SFR
7-0  P1.[7:0] 1
/O XBRO XBR1 XBR2 XBR3
0
1 PIMDOUT.n =0
XBR0O XBR1 XBR2 XBR3
0 Pln
1 Pln
1 P1.[7:0] ADC2 AIN2.[7:0]
P1MDIN
SFR 17.8 1
PIMDOUT SFR 17.9 ADC2 “ 7.8
ADC ADC2 C8051F040/1/2/3
2 P1.[7:0]
A[15:8] “ 16.
XRAM”
SFR 17.8 P1IMDIN 1
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | 1111111
7 6 5 4 3 2 1 0
SFR 0xAD
SFR F
7-0  PIMDIN.[7:0] 1
0
IO'I
1
WEAKPUD XBR2.7 SFR
17.3

1 0755-83645240 83645242

: 0755-83645243




C8051F040/1/2/3/4/5/6/7

ISP FLASH

SFR 17.9 PIMDOUT 1
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | 00000000
7 6 5 4 3 2 1 0
SFR 0xA5
SFR F
7-0 P1IMDOUT.[7:0] 1
0
1
SDA SCL RXO0 UARTO 0 RX1 UARTI
0
SFR 17.10 P2 2
R/W R/W R/W R/W R/W R/W R/W R/W
P2.7 P26 | P25 | P24 | P23 [ P22 | P21 | P20 11111111
7 6 5 4 3 2 1 0
SFR 0xA0
SFR
7-0 P2.[7:0] 2
/O XBR0O XBR1 XBR2 XBR3
0
1 P2MDOUT.n 0
XBR0O XBR1 XBR2 XBR3
0 P2n
1 P2n
P2.[7:0] A[15:8]
A[7:0] “ 1e.
XRAM”
188 1 0755-83645240 83645242 2 0755-83645243




C8051F040/1/2/3/4/5/6/7 ISP FLASH
SFR 17.11 P2MDIN 2
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | 11111111
7 6 5 4 3 2 1 0
SFR 0xAE
SFR F
7-0  P2MDIN.[7:0] 2
0
1] 01
1
WEAKPUD XBR2.7 SFR
17.3
SFR 17.12 P2MDOUT 2
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | 00000000
7 6 5 4 3 2 1 0
SFR 0xA6
SFR F
7-0  P2MDOUT.[7:0] 2
0
1
SDA SCL RXO0 UARTO 0 RX1 UART1

0

1 0755-83645240 83645242

: 0755-83645243
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
SFR 17.13 P3 3
R/W R/W R/W R/W R/W R/W R/W R/W
P37 | P36 | P35 [ P34 | P33 | P32 | P31 | P3.0 11111111
7 6 5 4 3 2 1 0
SFR 0xBO
SFR
7-0  P3.[7:0] 3
/O XBRO XBR1 XBR2 XBR3
0
1 P3MDOUT.n =0
XBR0O XBR1 XBR2 XBR3
0 P3n
1 P3n
P3.[7:0] ADI[7:0]
D[7:0] “ 16.
XRAM”
SFR 17.14 P3MDIN 3
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | 1111111
7 6 5 4 3 2 1 0
SFR OXAF
SFR F
7-0  P3MDIN.[7:0] 3
0
IO'I
1
WEAKPUD XBR2.7 SFR
17.3
190 1 0755-83645240 83645242 2 0755-83645243




C8051F040/1/2/3/4/5/6/7 ISP FLASH
SFR 1715 P3MDOUT 3
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | 00000000
7 6 5 4 3 2 1 0
SFR 0xA7
SFR F
7-0 P3MDOUT.[7:0] 3
0
1
17.2 4 ~7
C8051F040/2/4/6 4 ~ 7 /0 GPIO
SFR 17.16 17.18 17.20 17.22
- - ANL ORL XRL JBC CPL INC DEC DJNZ JBC CLR SETB
17.2.1
P4 P5 P6 P7 C8051F041/3/5/7

1 WEAKPUD XBR2.7

01

P4 P5 P6

P7

PnMDOUT = 0xFF

3 o P4 P5 P6
P4=0x00 P5=0x00 P6=0x00 P7=0x00

P7 ‘

1 0755-83645240 83645242 : 0755-83645243 191



C8051F040/1/2/3/4/5/6/7 ISP FLASH

17.2.2
C o GND Cr VDD
o GND
3 17
SMBus SDA
4 ~7 PnMDOUT PnMDOUT
SFR 17.17 17.19 17.21 17.23
P43 PAMDOUT.3 Cr
17.2.3
13 ” 13 11
P7MDOUT.7 O P7.7 r
P7.7
17.2.4
VDD
100 kQ WEAKPUD
XBR2.7 U o
17.2.5
EMIF 4-7 EMIFLE XBR2.1
3 01
MOVX MOVX
EMIF
“ 16. XRAM”

192 : 0755-83645240 83645242 1 0755-83645243



C8051F040/1/2/3/4/5/6/7 ISP FLASH

SFR 17.16 P4 4
R/W R/W R/W R/W R/W R/W R/W R/W
P47 | P46 | P45 | P44 | P43 | P42 | P4l | P40 |11111111
7 6 5 4 3 2 1 0
SFR 0xC8
SFR F
7-0  P4.[7:0] 4
/0
0
1 PAMDOUT.n =0 SFR
17.17
/0
0 P4n
1 P4n
P47 /WR P46 /RD P45 ALE
“ 1e.
XRAM”
SFR 17.17 P4MDOUT 4
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | 00000000
7 6 5 4 3 2 1 0
SFR 0x9C
SFR F
7-0 PAMDOUT.[7:0] 4
0
1

1 0755-83645240 83645242 : 0755-83645243 193



C8051F040/1/2/3/4/5/6/7

ISP FLASH

SFR 17.18 P5 5
R/W R/W R/W R/W R/W R/W R/W R/W
P57 | P56 | P55 | P54 | P53 | P52 | P51 | P50 11111111
7 6 5 4 3 2 1 0
SFR 0xDS8
SFR F
7-0  P5.[7:0] 5
/0
0
1 PSMDOUT.n =0 SFR
17.19
/0
0 P5n
1 P5n
P5.[7:0]
A[15:8] “ 16.
XRAM”
SFR 17.19 PSMDOUT 5
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | 00000000
7 6 5 4 3 2 1 0
SFR 0x9D
SFR F
7-0  PSMDOUT.[7:0] 5
0
1
194 1 0755-83645240 83645242 2 0755-83645243




C8051F040/1/2/3/4/5/6/7

ISP FLASH

SFR 17.22 P6 6
R/W R/W R/W R/W R/W R/W R/W
P67 | P66 | P65 | P64 | P63 P61 | P6.0  |11111111
7 6 5 4 3 1 0
SFR 0xE8
SFR F
7-0  P6.[7:0] 6
/0
0
1 P6MDOUT.n 0 SFR
17.21
/0
0 Pé6.n
1 P6.n
P6.[7:0] A[15:8]
A[7:0] “ 16.
XRAM”
SFR 17.21 P6MDOUT
R/W R/W R/W R/W R/W R/W R/W R/W
| | | 00000000
7 6 5 4 3 1 0
SFR 0x9E
SFR F
7-0  P6MDOUT.[7:0] 6
0

1

1 0755-83645240 83645242

: 0755-83645243
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

SFR 17.22 P7 7
R/W R/W R/W R/W R/W R/W R/W R/W
P77 | P76 | P15 | P74 | P13 | P72 | P71 | P70 1111111l
7 6 5 4 3 2 1 0
SFR 0xF8
SFR F
7-0  P7.[7:0] 7
/0
0
1 P7MDOUT.n =0 SFR
17.23
/0
0 P7n
1 P7n
P7.[7:0] AD[7:0]
D[7:0] “ 16.
XRAM”
SFR 17.23 P7MDOUT 7
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | 00000000
7 6 5 4 3 2 1 0
SFR 0x9F
SFR F
7-0  P7MDOUT.[7:0] 7
0

1

196
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

18. CANO
C8051F04x Bosch CAN
Slicon Labs CIP-51 MCU Bosch CAN CAN Bosch's
C_CAN User’'s Manual (revision 1.2) Slicon Labs C8051F04x
C8051F04x CAN CAN Silicon Labs
CAN Bosch 2.0A CAN 2.0B CAN CAN
CAN CAN RAM CIP-51 RAM
Silicon Labs CAN 18.1
CAN
Silicon Labs CAN M/ CAN
CAN 32
CAN RAM CAN
CIP-51 CAN CPU CIP-51
CAN
C8051F04x
AN AN CAN Protocol Device CAN Protocol Device
e
A 4
CAN CAN CAN
Transceiver Transceiver Transceiver
[ 1solation/Buffer (Optional) | [ 1solation/Buffer (Optional) | [ 1solation/Buffer (Optional) |
CAN_H
R R
18.1 CAN
1 0755-83645240 83645242 o 0755-83645243 197



C8051F040/1/2/3/4/5/6/7 ISP FLASH

18.1 Bosch CAN

C8051F04x CAN Bosch CAN CAN
2.0B CAN 18.2 CAN CANTX  CANRX
/ RAM 32 CAN
CAN CAN CIP-51
CAN Bosch CAN Bosch CAN User’s Guide
CAN CAN
CAN
1 SFRPAGE CANO PAGE
2 CANOCN INIT CCE 1 CAN
3 BRP
4 MsgVal NOT VALID
5 INIT C0
CIP-51 CAN CAN
CANOCN CAN CANOTST CAN CANOSTA CAN

“ 1825 CANOADR CANODATH CANODATL CAN

CANTX CANRX

C8051F04x

BRP

CAN_CLK

<

(fy)

SYSCLK

CIP-51
MCU

1.11 CAN

198 : 0755-83645240 83645242
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C8051FK040/1/2/3/4/5/6/7 ISP FLASH
18.1.1 CAN
CAN fiys CIP-51 SYSCLK CAN
Bosch CAN
“ 4104 "
18.1.2 M /
CAN M/ 18.1
18.1
CIP-51 SYSCLK 22.1184 MHz 22.1184 MHz XTALI1
XTAL2

CAN foys 22.1184 MHz SYSCLK
CAN toys 45211 ns 1/£ys
CAN ty 45211 ns tys XBRP"?
CAN 10 m CAN 5 ns/m

3 400 ns 2x( + )
1 CAN tq CAN
2 BRP BRP 1 BRP

0x0000 0x0001
3 ISO-11898 CAN
CAN 4 Sync_Seg, Prop_Seg, Phase Segl  Phase Seg2 18.3
CAN 1/ M/
1000 ns
() CAN Bit Time (4 to 25 tq) >
,— Sync_Seg
v Prop_Seg Phase_Segl Phase Seg2
1tq 1t08tq 1t08tq | 1t08tq
T L L [
>1t, I Sample Point

1

8.3 CAN

1 0755-83645240 83645242

: 0755-83645243 199



C8051F040/1/2/3/4/5/6/7 ISP FLASH

4
tq 22ty 994.642 ns 1.00539
M/ Sync_Seg 1ty Prop_Seg 400 ns 91,
406.899ns
tq Phase Segl  Phase Seg2 18.3
Phase Segl =61t, Phase Seg2=16t,
Phase_Segl + Phase_Seg2 = — (Sync_Seg + Prop_Seg)
1 Phase Segl + Phase Seg2 Phase Seg2 = Phase Segl

Phase Seg2 = Phase Segl + 1
2 Phase Seg2 21,
18.1

SIW 18.2

SJW =min ( 4, Phase Segl)
18.2
18.3 BRP 0x0000
BRPE =BRP - 1 =BRP = 0x0000
SIWp=SIW-1=min (4,6)—1=3
TSEG1 = (Prop_Seg + Phase Segl —1)=9+6-1=14
TSEG2 = (Phase Seg2 - 1)=35
=TSEG2 * 0x1000 + TSEG1 * 0x0100 + SIWp * 0x0040 +BRPE = 0x5ECO0

18.3

200 : 0755-83645240 83645242 1 0755-83645243



C8051F040/1/2/3/4/5/6/7 ISP FLASH

CAN

1. SFRPAGE CANO_PAGE

2. CANOCN INIT CCE 1

3. CANOADR 0x03

4. CANODATH:CANODATL 0x5ECO

5. CAN

18.2 CAN

CAN

1 CAN CAN

2 32

CIP-51 MCU CAN RAM IF1 IF2
IF1  IF2 CAN RAM
3 CIP-51 MCU MSGVLD
4 CIP-51 MCU SFR  CIP-51 MCU 6
CAN CAN
18.2.1 CAN
CAN CAN CAN
CIP-51 MCU  SFR CAN
CIP-51 SFR
CAN CANOCN CAN CANOSTA CAN
CANOTST BRP CANOSTA
CANOCN  CANOTST CIP-51MCU  SFR CAN

CANOADR CANODATH CANODATL
CAN Bosch CAN

18.2.2

CAN CAN 32
CAN

RAM
CIP-51 CANOADR CANODAT

Bosch CAN

1 0755-83645240 83645242 : 0755-83645243 201



C8051F040/1/2/3/4/5/6/7

ISP FLASH

18.2.3

CANOADR CANODATH CANODATL

/

Bosch CAN
18.2.4 CIP-51 MCU
C8051F04x SFR CAN
3 SFR 3 CIP-51 MCU SFR CAN
CANODATH CANODATL CAN CANOADR CAN
18.2.5 CANOADR CANODATH CANODATL CAN
CAN 18.2 CAN 128 256
CAN CAN CANOADR CAN
CANODATH CANODATL CAN
CANOADR 0x03 CANODATL
CANODATH CANODATL 0x2304
CANOADR = 0x03; // 18.2
CANODATH = 0x23; //
CANODATL = 0x04; //
CANOCN CANOSTA CANOTST CIP-51 MCU
SFR CANOCN SFR 0xF8/SFR 1 SFR 18.3 CANOTST 0xDB/SFR
1 SFR 184 CANOSTA 0xCO/SFR 1 SFR 18.5
18.2.6 CANOADR 1
CANOADR 0x08 ~ 0x12 1 0x20 ~ 0x2A
2 1 CANOADR CANOADR
!/  CANODATL 1 CAN 16
18.2 Bosch CAN R " 5

202 : 0755-83645240 83645242
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
18.2 CAN
CAN

0x00 CAN 0x0001 CIP-51 SFR
0x01 0x0000 CIP-51 SFR
0x02 0x0000
0x03 0x2301 | CANOCN __ CCE
0x04 0x0000
0x05 0x0000 | 7 RX  CAN
0x06 BRP 0x0000 | CANOCN  TEST

IF1 0x08 ~ 0x12
0x08 IFl 0x0001 |\ ANODATL ~ CANOADR |
0x09 IF1 0x0000 | CANODATL  CANOADR 1
0x0A | IF1 1 OxFFFF | CANODATL  CANOADR 1
0x0B Fl 2 OxFFFF | CANODATL  CANOADR 1
0x0C IF1 1 0x0000 | CANODATL  CANOADR 1
0xOD | IFI 2 0x0000 | CANODATL CANOADR 1
0xOF IF1 0x0000 | CANODATL CANOADR 1
0xOF IF1 Al 0x0000 | CANODATL CANOADR 1
0x10 IF1 A2 0x0000 | CANODATL CANOADR 1
Ox11 IF1 Bl 0x0000 | CANODATL CANOADR 1
0x12 IF1 B2 0x0000 | CANODATL CANOADR 1

IF2 0x20 ~ 0X2A
0x20 IF2 00001 1\ ANODATL ~ CANOADR |
0x21 1F2 0x0000 | CANODATL CANOADR 1
0x22 12 1 OxFFFF | CANODATL CANOADR 1
0x23 F2 2 OxFFFF | CANODATL  CANOADR 1
0x24 1F2 1 0x0000 | CANODATL  CANOADR 1
0x25 F2 2 0x0000 | CANODATL  CANOADR 1
0x26 1F2 0x0000 | CANODATL  CANOADR 1
0x27 IF2 Al 0x0000 | CANODATL  CANOADR 1
0x28 F2 A2 0x0000 | CANODATL  CANOADR 1
0x29 IF2 Bl 0x0000 | CANODATL  CANOADR 1
0x2A | IF2 B2 0x0000 | CANODATL  CANOADR 1
0x40 1 0x0000
Ox41 2 0x0000
0x48 0x0000
0x49 0x0000
0x50 1 0x0000
0x51 2 0x0000
0x58 1 0x0000
0x59 2 0x0000

1 0755-83645240 83645242

: 0755-83645243
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

SFR 18.1 CANODATH CAN

R/W R/W R/W R/W R/W R/W R/W R/W

| | | | | 00000000

7 6 5 4 3 2 1 0

SFR 0xD9
SFR 1

7-0 CANODATH CAN

CANODAT CANOADR CAN /
CANOADR /" [CANODATH:CANODATL] CAN
CAN CANOADR CANODAT
/ CAN

SFR 18.2 CANODATL CAN

R/W R/W R/W R/W R/W R/W R/W R/W

| | | | | 00000001

7 6 5 4 3 2 1 0

SFR 0xD8
SFR 1

7-0 CANODATL CAN

CANODAT CANOADR CAN /
CANOADR /" [CANODATH:CANODATL] CAN
CAN CANOADR CANODAT
/ CAN
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C8051FK040/1/2/3/4/5/6/7 ISP FLASH
SFR 18.3 CANOADR CAN
R/W R/W R/W R/W R/W R/W R/W R/W
* * | * JCANIF| * | = * * 100000000
7 6 5 4 3 1 0
SFR 0xDA
SFR 1

7-0 CANOADR CAN

CANOADR /" [CANODATH:CANODATL] CAN
CAN CANOADR CANODAT
/ CAN
CANOADR 0x08 ~ 0x12 0x20 ~ 0x2A IF1 IF2
CANODATL 1 “ 18.2.6 CANOADR
1 "
Bosch CAN CAN
SFR 18.4 CANOCN CAN
R/W R/W R/W R/W R/W R/W R/W R/W
* * | * | CANIF | * | * * *
7 6 5 4 3 1 0
SFR 0xF8
SFR 1
4 CANIF CAN =
0 CAN
1 CAN
CANIF CAN CAN
() CAN “ Bosch CAN "
34.1
* CANIF Bosch CAN CAN
CIP-51 SFR “ 18.2.5
CANOADR CANODATH CANODATL CAN "

1 0755-83645240 83645242
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

SFR 18.5 CANOTST CAN

R/W R/W R/W R/W R/W R/W R/W R/W
Bosch CAN
7 6 5 4 3 2 1 0
SFR 0xDB
SFR 1
Bosch CAN CAN
CIP-51 SFR “ 18.2.5

CANOADR CANODATH CANODATL CAN ”

SFR 18.6 CANOSTA CAN

R/W R/W R/W R/W R/W R/W R/W R/W
Bosch CAN
7 6 5 4 3 2 1 0
SFR 0xCO
SFR 1
Bosch CAN CAN
CIP-51 SFR “ 18.2.5

CANOADR CANODATH CANODATL CAN ?
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

19.

12C

SMBus0

SMBus0 1/0 SMBus0 1.1
I’C SMBus
SMBus / SMBus SDA
SCL /
% SFR %
SVBOCN SVBOSTA SVBOCR
B|E|S|S|S|A|F|T S|S[S|S|S|S|S|S cj{cjcjcjcjc|c|c
U[N|T|T|I|A|[T|O T|T|T|T|T|T|T|T R|{R|R|[R|R|R|R|R
S|S|A|O E|E A|A|A|A[A|A|A[A 7|16(5|4|3|2|1|0
Y| M 7|6/5|4(3|2|1|0
B
y A 4 A A AAAAAA iiiiiiii
44— SYSCLK
A @ scL 1"’?_@
SMBUS ! i
|
S’\:Iggs : SCL SCL i %
» SCL ( ) ! |
* IR0 SDA | |
|
y Lo
Lo
L
o 1/0
2 o
B A | i
% |
0000000b | i
7 lisBs 8 i |
! H ¥ i i
A SMBODAT ! |
oA 1!
[716]5[43]2]1]0] [«
"\ (TEIS[4 3 2I20) - X
prttte v
8 8 T
S[S|S|[S|S|S|S
L{LjLjLjLjLfL :0
V{V|V|V|VIV|V|G
6|5[4|3[|2|1|0]|C
SM%DR j\fﬁ SMBODAT \ﬂf SMBODAT
SFR
19.1 SMBus
1 0755-83645240 83645242 - 0755-83645243 207



C8051F040/1/2/3/4/5/6/7 ISP FLASH

19.2 SMBus SMBus 3.0V 5.0V
SCL SDA
SCL SDA

300ns 1000ns

VDD = 5V VDD = 3V VDD = 5V VDD = 3V
1 2
o SDA
SCL
19.2 SMBus
19.1
I’C AN10216-01
2 1.1 SBS
19.2 SMBus
SCL
START
SMBus START 7-1 7
0 R/W STOP
SCL SDA 19.3 ACK
“ " NACK SCL SDA
1 “ » READ
0 « " WRITE
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

SMBus

19.3

B W U A R L A Y B Y A WY A U

o SLA6 >< SLA5-0 >< R/W D7
START + R/W ACK NACK STOP

19.3 SMBus

19.2.1
SCL SDA
19.2.4
SDA
SDA
19.2.2
SMBus I’C
SCL
19.2.3 SCL
SCL SCL
SMBus
25ms " 10ms
19.2.4 SCL SMBus
SMBus SCL  SDA 50
SMBus
- 0755-83645240 83645242 - 0755-83645243 209



C8051FK040/1/2/3/4/5/6/7 ISP FLASH
19.3 SMBus
SMBus / 4
SMBOSTA
19.1 SMBus0 SMBus0
19.3.1
SDA SCL SMBus0
R/W
“ " SMBus0
ACK SMBus0
| S SLA w | A A AP
S = START( )
ShiBus P = STOP( )
A=ACK( )
W = WRITE( )
SMBus SLA =
19.4
19.3.2
SDA SCL SMBus0
R/W
“oor SMBus0 SCL
SMBus0 SMBOCN AA ACK NACK
SMBus0
| S SLA R | A A N | P
S = START( )
ShiBus P = STOP( )
A= ACK( )
N = NACK( )
SMBus R = READ( )
SLA =
19.5
210 - 0755-83645240 83645242 - 0755-83645243



C8051FK040/1/2/3/4/5/6/7 ISP FLASH
19.3.3
SDA SCL SMBus0 START
SMBOADR
SMBus0 ACK 0x00
SMBOADR.0 1 ACK R/W
1 “ " SCL
ACK
SMBus0
S SLA R | A A N | P
S = START( )
ShBus P = STOP( )
A=ACK( )
N = NACK( )
SMBus R = READ( )
SLA =
19.3.4
SDA SCL SMBus0 START
SMBOADR
SMBus0 ACK 0x00
SMBOADR.0 1 ACK R/W
0 113 ”
SMBus0 SMBOCN AA ACK NACK
SMBus0
S SLA W | A A Al P
S = START( )
ShBus P = STOP( )
A= ACK( )
W = WRITEC )
SMBus SLA =
1 0755-83645240 83645242 - 0755-83645243 211



C8051FK040/1/2/3/4/5/6/7 ISP FLASH
19.4 SMBus
SMBus 5 SMBOCN
SMBOCR SMBOADR SMBODAT SMBOSTA
5 SMBus
19.4.1
SMBus SMBOCN SMBus0
SMBus0
SI SMBOCN.3 1 0 STO SMBOCN.4
L 0
ENSMB 1 SMBus0 ENSMB 0 SMBus0
ENSMB 0 1 SMBus0
ENSMB
AA AA
STA SMBOCN.5 1 SMBus0 SMBus0
SMBus0
SMBOCR 5 SMBus
50 SMBus0 STA
1 SMBus
STO SMBOCN.4 1 SMBus0
STO
SMBus “ "
SMBus0 STO 0
SMBus0 27 SI SMBOCN.3
1 SMBus0 SI 1 SI
SI 1 SCL
SI 0 SCL SI
AA SMBOCN.2 SCL SDA
AA 1 ACK SDA AA
0 NACK SDA
AA
AA 1
SMBus0 FTE SMBOCN.1 1 SMBOCR
SCL SMBOCR SMBus0
50 SFR 19.2 SMBus0
212 - 0755-83645240 83645242 - 0755-83645243



C8051F040/1/2/3/4/5/6/7 ISP FLASH
SMBOCN TOE 1 4 SCL
“ 232 2 4" SCL 4
SCL 4 4 25ms TOE
1 4 SCL 4 SCL
SMBus0
SFR 19.1 SMBOCN SMBus0
R/W R/W R/W R/W R/W R/W R/W R/W
| BUSY | ENSMB | STA | STO | SI | AA | FTE | TOE ]00000000
7 6 5 4 3 2 1 0
SFR 0xC0
SFR 0
7 BUSY
0 SMBus0
1 SMBus0
6 ENSMB SMBus0
/ SMBus0
0 SMBus0
1 SMBus0
5 STA SMBus0
0
1
STA 1
4 STO SMBus0
0
1 STO 1 STO
0 STA STO
STO SMBus
3 SI  SMBus0
SMBus0 27 0xF8 SI
SI 1 CPU SMBus
0
2 AA SMBus0
SCL
0 “ "  SDA
1 “ "  SDA
1 FTE SMBus0
0 SCL
1 SCL SMBOCR
0 TOE SMBus0
0 SCL
1 SCL 4
1 0755-83645240 83645242 1 0755-83645243 213



C8051F040/1/2/3/4/5/6/7 ISP FLASH

19.4.2
19.9 SMBOCR SMBus0
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | 00000000
7 6 5 4 3 2 1 0
SFR 0xCF
SFR 0
7-0  SMBOCR.[7:0] SMBus0
SMBOCR SCL
SMBOCR 8 8
0x00 SCL
SMBOCR SVIBOCR SMBOCR 8
SYSCLK Hz

SMBOCR < (288 — 0.85x SYSCLK )/1.124E6
SCL
T.ow = (256 — SMBOCR)/ SYSCLK

T,e = (258 — SMBOCR)/ SYSCLK + 625ns

SMBOCR

(256 - SMBOCR) + 1

T 210x
BFT SYSCLK
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C8051FK040/1/2/3/4/5/6/7 ISP FLASH
19.4.3
SMBus0 SMBODAT SI 1
SMBus0 SI 0 SMBODAT
SMBODAT MSB SMBODAT
MSB SMBODAT
SMBODAT
AFR 19.3 SMBODAT SMBus0
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | | 00000000
7 6 5 4 3 2 1 0
SFR 0xC2
SFR 0
7-0  SMBODAT SMBus0
SMBODAT SMBus0
SMBus0 SI SMBOCN.3
1 CPU SI 1
/ CPU
19.4.4
SMBOADR SMBus0 7
0 0x00 1
SMBus
SFR 19.4 SMBOADR SMBus0
R/W R/W R/W R/W R/W R/W R/W R/W
| SLV6 | SLV5 | SLv4 | SLv3 | SLV2 | SLVI [ SLVO | GC |00000000
7 6 5 4 3 2 1 0
SFR 0xC3
SFR 0
7-1  SLV6-SLVO SMBus0
7
SMBus0 SLV6 SMBus0
0 GC
0x00
0
1
1 0755-83645240 83645242 : 0755-83645243 215



C8051FK040/1/2/3/4/5/6/7 ISP FLASH
19.4.5
SMBOSTA 8 SMBus0 28
SMBus0 5
3 0 SI=1 8
8
SMBOSTA SI 1 SMBOSTA
19.1 28 SMBus0
SFR 19.5 SMBOSTA SMBus
R/W R/W R/W R/W R/W R/W R/W R/W

| STA7 | STA6 | STAS | STA4 | STA3 [ STA2 | STAl | STAO |11111000

7 6 5 4 3 2

7-3 STA7-STA3 SMBus0
SMBus0 28
SMBus SI SMBOCN.3
SI 0 SMBOSTA
2-0 STA2-STAO SI 1
0

1

SFR 0xC1
SFR 0
SMBOSTA
SMBOSTA

SMBOSTA

0

216 : 0755-83645240
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

19.1.

SMBOSTA

+R/W SMBODAT
0x08 . 0 STA
+R/W SMBODAT
0x10 C 0 STA
0x18 +W ACK SMBODAT
+W STO+STA
0x20 NACK
SMBODAT
0x28 ACK 2 STO
3 STO STA
0x30 NACK
2 STO
0x38
AA
+
0x40 R ACK NACK
0x48 +R NACK STO+STA
SMBODAT
0x50 ACK
AA
0x58 NACK STO

1 0755-83645240 83645242
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C8051FK040/1/2/3/4/5/6/7 ISP FLASH
18.1 SMBOSTA
SMBus
0x60 +W ACK
SLA+R/W
0x68 +W
ACK
0x70 ACK
0x78 SLA+R/W
+W ACK
0x80 ACK SMBODAT
0x88 NACK STO SMBus
0x90 SMBODAT
ACK
0x98 STO SMBus
NACK
0xA0
0XAS +R ACK SMBODAT
SLA+R/W
0xBO +R SMBODAT
ACK
0xB8 ACK SMBODAT
0xCO0 NACK
AA=0 STO SMBus
0xC8 ACK
SCL
0xDO0 SMBOCR STO SMBus
0x00 STO SMBus
0xF8 SI

218

: 0755-83645240 83645242
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

20. SPIO
SPI0 SPI0
4 NSS
SPI0
NSS 3
1/0
/ SFR !
SP10CKR SP10CFG SPI10CN
> 1 =Zld|o
xlx|x|xx|c || oo -0 O |>|0N=m - OOV 0] ==
2R2RBRR88  BeERRLEE |Se2Re Lk
A 4 A A A 4 A A A 4 A A
YYVYVYYY VY
SYSCLK ——»]

SPl % SPI IRQ
y
Y _
TX MOSI T |
R
\ \ }
SPIODAT L
— — =X
\
{} | | 1/0
«—[TTE[5 a3 2 A0} =y X
\ \
@ } \
\
] \ NSS ﬁX
L
& SPIODAT 478PI0DAT
2 SFR Z
20.1 SPI
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

20.1
SPI0 4 MOSI MISO SCK NSS
20.1.1 MOSI
MOSI
SPI0 SPI0
MOSI MSB
20.1.2 MISO
MISO
SPI0 SPI0
SPI SPI 4 MISO
3 MISO MSB
20.1.3 SCK
SCK MOSI
MISO SPIO0 SPI 4
NSS=1 SCK
20.14 NSS
NSS SPIOCN NSSMD1  NSSMDO 3
1 NSSMD[1:0]=00 3 3 SPI0 3 NSS
SPIO0 3 SPI0 3
2 NSSMD[1:0]=01 4 SPI0 4 NSS
NSS SPI0 NSS SPI0
SPI
3 NSSMD[1:0] = 1x 4 SPI0 4 NSS NSSMDO
NSS SPIO0
20.2 20.3 20.4 NSSMD
3 NSS NSS
/o “ 171 0~3
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

20.2 SPIO
SPI SPI MSTEN SPIOCFG6 1
SPI0 SPI0 SPIODAT
SPI
SPI0 MOSI SCK SPIF
SPIOCN.7 1 SPIF
SPI MOSI SPI MISO
SPIF
MSB
SPIODAT
SPI0 3 4
NSSMD1 SPIOCN.3 =0  NSSMDO SPIOCN.2 =1
NSS SPI0 NSS
MSTEN SPIOCN.6  SPIEN SPIOCN.0 0 SPI
MODF  SPIOCN.5
SPI0
10 202
NSSMDI SPIOCN.3 =0 NSSMDO SPIOCN.2 =0  SPIO0 3
NSS 10
203 3
NSSMD1  SPIOCN.3 =1 SPIO0 4 NSS
SPI NSS NSSMDO  SPIOCN.2
10 20.4 4

1 0755-83645240 83645242
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

NSS |« GPIO
MISO [« »! M1SO
1 vosi [« »! 110S1 2
SCK | > SCK
GPIO »{ Nss
20.2

MISO
MosI
SCK

203 3

1150 [

Hos! >

SCK >
GPI0 88 >
204 4 4
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
20.3 SPIO
SPIO0 SPI
SCK MOSI MISO SPIO0 SCK
8 SPIF 1
SPIODAT SPIODAT
SPIODAT
SPI
SPIO 4 3 NSSMD1 SPIOCN.3 =0 NSSMDO
SPIOCN.2 =1 4 4 NSS
NSS 0 SPIO0 NSS 1 SPIO NSS
SCK NSS
20.4 4
NSSMD1 SPIOCN.3 =0 NSSMDO SPIOCN.2 =0 SPIO 3
NSS 3
SPI0 3
SPIEN SPIO
20.3 3
20.4 SPIO
SPIO 1
4 0
1 SPI SPIF SPIOCN.7 1 SPI
2 SPIODAT WCOL
SPIOCN.6 1 SPIODAT
SPI
3 SPIO NSS MODF
SPIOCN.5 1 SPIOCN MSTEN  SPIEN 0
SPIO0
4 SPIO
RXOVRN SPIOCN .4 1
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
20.5

20.5 SPIO SPIOCFG

4 CKPHA SPIOCFG.5

CKPOL SPIOCFG4
SPI0 SPIEN
SPIOCN.O
SPI SCK MOSI MISO
SPIO SPIOCKR SFR 20.3
SPI
SPI
SCK NSS 4
SCK NSS
SPI /
SCK NSS

?gEPOL:O, CKPHA=0) | | | | | | [ [
igﬁpouo, CKPHA=1) | | | | | | | |
igEPOLﬂ, CKPHA=0) | | | | | | | |
?gEPOLzl, CKPHA=1) | | | | | | [ [
MISO/MOSI m S8 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 M
NSS \ /

20.5 /

224 : 0755-83645240 83645242
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

20.6 SPI
SPI0 4 SPIOCN
SPIODAT SPIOCFG SPIOCKR 4 SPIO
SFR 20.1 SPIOCFG SPI0
R R/W R/W R/W R R R R
| SPIBSY | MSTEN | CKPHA | CKPOL | SLVSEL | NSSIN | SRMT |RXBMT |00000111
7 6 5 4 3 2 1 0
SFR 0x9A
SFR 0
7 SPIBSY SPI
SPI 1
6 MSTEN
0
1
5 CKPHA SPIO
SPIO
0  SCK
1 SCK
4 CKPOL SPIO
SPIO
0 SCK
1 SCK
3 SLVSEL
NSS 1 SPIO NSS
0 NSS

2 NSSIN NSS

NSS
1 SRMT
/
1
0
SRMT =1
0 RXBMT
1
0
RXBMT =1
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
SFR 20.2 SPIOCN SPI0
R/W R/W R/W R/W R/W R/W R R/W
SPIF_ | WCOL | MODF [ RXOVRN [ NSSMDI | NSSMDO | TXBMT | SPIEN |00000110
7 6 5 4 3 2 1 0
SFR 0xF8
SFR 0
7 SPIF SPIO
1 1
CPU SPI0 0 0
6 WCOL
1 SPIO SPIO
0
5 MODF
NSS MSTEN 1 NSSMD[1:0] = 01
1 SPIO 0
0
4 RXOVRN
SPIO
1 SPI0
0 0
3-2 NSSMD1-NSSMDO
NSS “ 20.2 SPIO "% 20.3 SPIO K
00 3 3 NSS
01 4 NSS
Ix 4 NSS NSSMDO0
1 TXBMT
0
SPI 1
0 SPIEN SPIO
SPIO
0 SPIO
1 SPIO
226 1 0755-83645240 83645242 2 0755-83645243




C8051F040/1/2/3/4/5/6/7 ISP FLASH

SFR 20.3 SPIOCKR SPI0

R/W R/W R/W R/W R/W R/W R/W R/W
| SCR7 | SCR6 | SCR5 | SCR4 | SCR3 | SCR2 | SCR1I | SCRO 00000000
7 6 5 4 3 2 1 0
SFR 0x9D
SFR 0

7-0 SCR7-SCRO  SPIO
SPI0 SCK SCK
SYSCLK
SPIOCKR  SPIOCKR 8
SYSCLK

SK T ) % (SPIOCKR+1)

0 < SPIOCKR< 255

SYSCLK =2MHz SPIOCKR = 0x04

_ 2000000
KT 2x(4+1)
fox = 200kHZ
SFR 20.4 SPIODAT SPIO
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | | | | 100000000
7 6 5 4 3 2 1 0
SFR 0x9B
SFR 0
7-0 SPIODAT SPIO
SPIODAT SPIO SPIODAT

SPIODAT

1 0755-83645240 83645242 : 0755-83645243
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

21. UARTO
UARTO UARTO
UARTO
UARTO SCONO
SBUFO0 SBUFO0
UARTO UARTO TI0O SCONO.1
RI0O SCONO0.0
CPU UARTO
UARTO
SSTAO
UARTO SCONO +—TI0
suluclelailyl O wm
FEIL T I
E\i'—' Ox1FF I/O
” ™ ©)
‘ SR ‘ ‘ SADDRO
SADENO
STR RXO | l_‘g
21.1 UARTO

228 : 0755-83645240 83645242 1 0755-83645243



C8051F040/1/2/3/4/5/6/7 ISP FLASH

21.1 UARTO
UARTO SCONO
21.1
21.1 UARTO
/
0 SYSCLK/12 8
1 1 2 3 4 8
2 SYSCLK/32  SYSCLK/64 9
3 1 2 3 4 9
21.1.1 0
0 RX0 TX0
MCU 21.3
SBUF0 / 8 LSB
21.2 8 TI0O SCONO.1 RENO
SCONO0.4 1 RI0O SCONO0.0 0 8
RIO RIO TIO
RIO
0 /12 0 RXO
0

RX( )‘\<DO><D1><D2><D3><D4 D5 DG><D7
X ( ) N N N O Y T Y A W O W N A N O

0

() ){)
X ( ) f f f f f } } f

21.2 UART 0

X » CLK

C8051Fxxx
RX » DATA

RERARR

8

21.3 UARTO 0
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C8051F040/1/2/3/4/5/6/7

ISP FLASH
21.1.2 1 8 UART
1 10 8 LSB
TX0 RX0 8 SBUF0
RB80 SCONO.2
SBUF0
TIO SCONO.1 RENO SCONO.4
SBUF0
RI0 0 SM20 1 1
8 SBUF0 RB8O RI0
SBUOF RB80 RIO 1 RI0
MARK
o DO >< D1 >< D2 >< D3 >< D4 >< D5 >< D6 >< D7
| | | | | | | | | |
I ‘A 1 ‘A I ‘A I ‘A I ‘A I ‘A 1 ‘A ‘A 1 ‘A 1 1
| | | | | | | | |
214 UARTO 1
1 21.1 UARTO
1 8 2 3 4 TX
RX 1 O0XFF 2 3
4 OXFFFF 0
SSTAO 21.9 123 4

SOTCLK!  SOTCLKO

SORCLK1  SORCLKO

230

: 0755-83645240 83645242

1 0755-83645243



C8051F040/1/2/3/4/5/6/7 ISP FLASH

1 TIM 1 CKCON.4 THI1
1 8 [RCAPnH:RCAPnL] 2 3 4 16
SMODO0 =0
1 =1/32 x 1
SMODO0 =1
1 =1/16 x 1
21.1 1 1
1 1 T1CLK TH1 T1CLK
“ 231 0 1" 21.2
1 =TICLK/ 256 — TH1
21.2
2 3 4 21.3
1 =1/16 x 2 3 4
21.3 2 3 4 1
2 3 4 TnCLK RCAPn n=2 3
16 21.4
2 3 4 =TnCLK/ 65536 — RCAPn
21.4 2 3 4
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

2113 2 9 UART
2 11 8 LSB
2 “ 212
? TB80 SCONO.3 PSW
P RB80 SCONO.2
SBUF0
TI0O SCONO.1 RENO SCONO0.4 1
RIO 0
SBUFO
1 SM20 0
2 SM20 1 1 UARTO
8 SBUFO RB80 RIO
SBUFO  RB80 RIO 1 TI0O  RIO
2 SYSCLK/32  SYSCLK/64 SSTAO SMODO
_ oo [ SYSCLK
64
21.5 2
MARK
o DO >< D1 D2 >< D3 D4 D5 >< D6 D7 D8
—_—ttt 0ttt

-—»
-—»>
-—»>

A A A A
| | | |
| | | |

>
>
>
>

21.5 UARTO 2 3

4—“232 le—> AR . | C8O51Fxxx

@\@
il
=T

™ X
MCU X C8051Fxxx
RX RX

21.6 UARTO 1 2 3

o)
ul
ol
=T

232 : 0755-83645240 83645242 1 0755-83645243



C8051F040/1/2/3/4/5/6/7 ISP FLASH

21.14 3 9 UART
3 2 1 3 11
8 LSB 1 2 3
4 21.1 21.3 3
21.2
2 3 UARTO
0 UARTO “ "
1 2
21.2.1
UARTO SADDRO SADENO
SADENO SADDRO SADENO L SADDRO
SADENO () SADDRO “ "
1 1 2 2 3 3
SADDRO =00110101 SADDRO =00110101 SADDRO =00110101
SADENO =00001111 SADENO =11110011 SADENO = 11000000
UARTO = xxxx0101 UARTO =0011xx01 UARTO = 00XXXXXX
SM20 SCONO.5 T 1 RB8&0=1
UARTO UARTO
SM20
SM20 T
SM20 T UARTO UARTO
1] 17
1 0755-83645240 83645242 - 0755-83645243 233



C8051F040/1/2/3/4/5/6/7 ISP FLASH
21.2.2
/
‘ ” SADDRO  SADENO Lo
‘ ” OXEF ‘ ” I
/
4 1 5 2 6 3

SADDRO =00110101
SADEN(O=00001111

SADDRO =00110101
SADEN0=11110011

SADDRO =00110101
SADENO = 11000000

=00111111 =11110111 =11110101
0
5 6 OxFF “ K
4 5 6 1 2 3 SADDRO  SADENO
“11110101” 1
“l1111111”
(010)@)]
+5V
RX TX RX TX RX TX RX TX
l l o000 J l
@ ®— OO0
21.7 UART
21.3
SBUF0
SSSTAO TXCOLO -r
1 2 3
SSTAO RXOVRO T
SSTAO FEO T

234

: 0755-83645240 83645242
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C8051FK040/1/2/3/4/5/6/7 ISP FLASH
21.2.
23 4 .
(MHZ) Hz
24.0 208 0xF3 OxFFE3 115200(115384)
221184 192 0xF4 0xFFF4 115200
18.432 160 0xF6 0xFFF6 115200
11.0592 96 OxFA OxFFFA 115200
3.6864 32 OxFE OxFFFE 115200
1.8432 16 OxFF OxFEFF 115200
24.0 832 0xCC 0xFFCC 28800(28846)
22.1184 768 0xDO 0xFFDO 28800
18.432 640 0xDS8 0xFFDS 28800
11.0592 348 0xES8 OxFFES 28800
3.6864 128 0xFS8 0xFFFS8 28800
1.8432 64 0xFC 0xFFFC 28800
24.0 2496 0x64 0xFF64 9600(9615)
221184 2304 0x70 0xFF70 9600
18.432 1920 0x88 0xFFS8 9600
11.0592 1152 0xBS 0xFFBS 9600
3.6864 384 0xES8 0xFFES 9600
1.8432 192 0xF4 OxFFF4 9600
*  SMODO=1 TIM=1

Kk

1 0755-83645240 83645242

: 0755-83645243
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
SFR 21.1 SCONO UARTO
R/W R/W R/W R/W R/W R/W R/W R/W
[ sMoo | smio | smM20 | RENO | TB80 | RB80 | TIO | RIO ]|00000000
7 6 5 4 3 2 1 0
SFR 0x98
SFR 0
7-6 SMO00-SM10
SMO00 | SM10
0 0 0
0 1 1 8 UART
1 0 2 9 UART
1 1 3 9 UART
UARTO
5 SM20
0
1
0
1 I RIO
2 3
0
1 1 UARTO
RIO
4 RENO
/ UARTO
0 UARTO
1 UARTO
3 TB80
2 3 0 1
0
2 RBS80
2 3 1 SM20
0 RB80 RB80 0
1 TIO
UARTO 0 8
1 UARTO 1
CPU UARTO 0
0 RIO
UARTO SM20 1
UARTO 1 CPU UARTO
0
236 1 0755-83645240 83645242 2 0755-83645243




C8051F040/1/2/3/4/5/6/7 ISP FLASH
SFR 21.2 SSTAO0 UARTO
R/W R/W R/W R/W R/W R/W R/W R/W
[ FEO | RXOVO | TXCOLO | SMODO |SOTCLKI | SOTCLKO | SORCLKI | SORCLKO | 00000000
7 6 5 4 3 2 1 0
SFR 0x91
SFR 0
7 FEO f
0
1
6 RXOV0
0
1
5 TXCOLO
SBUFO0
0
1
4 SMODO UARTO
/ UARTO 2
0 UARTO 2
1 UARTO 2
3-2 UARTO
SO0TCLK1 | SOTCLKO0
0 0 1 UARTO
0 1 2 UARTO
1 0 3 UARTO
1 1 4 UARTO
1-0 UARTO
SORCLK1 | SORCLKO0
0 0 1 UARTO
0 1 2 UARTO
1 0 3 UARTO
1 1 4 UARTO
FEO RXOV0 TXCOLO

1 0755-83645240 83645242

: 0755-83645243
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

SFR 21.3 SBUF0 UARTO

100000000

R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | | |
7 6 5 4 3 2 1 0
SFR
SFR
7-0 SBUF0.[7:0] UARTO 7-0  MSB-LSB
SFR
SBUF0 SBUF0
SBUFO

0x99
0

SFR 214 SADDRO UARTO0

R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | [ [ |00000000
7 6 5 4 3 2 1 0
SFR 0xA9
SFR 0
7-0  SADDRO.[7:0] UARTO
UARTO SADENO
SADDRO SADENO ST
SADENO 0
SFR 21.5 SADENO UARTO0
R/W R/W R/W R/W R/W R/IW R/W R/IW
| | | | | | | 100000000
7 6 5 4 3 2 1 0
SFR 0xB9
SFR 0
7-0  SADENO.[7:0] UARTO
SADDRO UARTO
0 SADDRO “ "
1 SADDRO

238 : 0755-83645240 83645242 1 0755-83645243




C8051F040/1/2/3/4/5/6/7 ISP FLASH
22. UARTI
UARTI1 8051 1 3 UARTI
UART1
UARTI SCON1 SBUF1
SBUF1 SBUF1
SBUF1
UARTI SCON1 TI1 I
SCONI1 RI1 Cr CPU UARTI
UARTI
SCON1 v
UARTL T
o 170
1RQ
E‘—' OX1FF RE8L SBUFL
RX1 ( 777777 l_‘E
22.1 UART1
1 0755-83645240 83645242 : 0755-83645243 239



C8051F040/1/2/3/4/5/6/7 ISP FLASH

22.1
UARTI1 1 8 X TL1
RX TL1 22.2 RX
TX RX TX RX 1
1 TH1 RX RX
X
1 UART1
-2 X
2 RX
22.2 UART1
1 2 38 “ 2313 2 8
/ " 1
5 SYSCLK SYSCLK/4 SYSCLK/12 SYSCLK/48
/8 1 UARTO 22.1 Tlck
T1H 1
UART :LXL
(256-TIH) 2
22.1 UARTO
1 “ 231 0 1” 22.1-22.6
1
“ 231 0 1”

240 : 0755-83645240 83645242 1 0755-83645243



C8051F040/1/2/3/4/5/6/7 ISP FLASH

22.2
UARTI 8 9 SIMODE  SCON1.7
UART 223
s ‘”W L X
\J RS-232 RS-232 -
4—»[]4—» p_| CB051Fx0x .:.Iaf
TX TX
= MCU ) 4 C8051Fxxx —
|—_|_— RX RX —_I_—|
223 UART
2221 8 UART
8  UART 10 8 LSB
X1 RX1 8 SBUF1
RB81 SCONI.2
SBUFI1
TII SCONI.1 Cop RENI SCONI.4 ‘
SBUF1 RI1
C MCEI1 Cop Cop
8 SBUF1
8 SBUF1 RB81 RII
SBUFI RBS81 RII Cop Tl
RII
MARK
P Do >< D1 >< D2 >< D3 >< D4 >< D5 >< D6 >< D7
L | 1 1 1 1 | | | |
a0 T T T T T T
l l l l l l l l l l
224 8 UART

1 0755-83645240 83645242

: 0755-83645243
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

2222 9 UART
9  UART 11 8 LSB
TB81 SCON1.3 :
PSW P RB81
SCON1.2
SBUF1
T v RENI ‘' I’
SBUFI 1 RII
0 2 MCEI Cr Cr MCEI Lo
8 SBUF1 RBSI RII
SBUF1  RB81 RII Cr
TIl  RII
MARK
/< DO D1 D2 D3 D4 D5 D6 >< D7 D8
SPACE —
| | | | | | | | | | | |
! I I I I I I I I I I 1
0 B B 0 B 0 B 0 B 0 0
| | | | | | | | | | |
225 9 UART

242

: 0755-83645240 83645242
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

22.3
9 UART 9
9 T 9 o
MCE1 SCONI1.5 -r UART ‘1" RBS81
=1 UART 9 -r
UART 8
MCE1 MCE1
] 17
MCEI1 -r
/ b
” /
o0oO
+5V
RX X RX TX RX X RX TX
l l [o)ele; J l
L ®— O0O
22.6 UART

1 0755-83645240 83645242 : 0755-83645243 243



C8051F040/1/2/3/4/5/6/7

ISP FLASH

SFR 22.1 SCON1 UART1
R/W R/W R/W R/W R/W R/W R/W R/W
| SIMODE | - | MCE1 | REN1 | TB81 | RB81 | TH | RIl ]01000000
7 6 5 4 3 2 1 0
SFR 0x98
SFR 1
7 SIMODE UARTI1
UARTI1
0 0 8 UART
1 1 9 UART
6 =1b =
5 MCE1
0
0
1 r RI1
1
0 9
1 9 U RI1
4 RENI1
/ UART
0 UARTI1
1 UARTI
3 TB&1 9
9 UART 9 8 UART
Cop C
2 RBS81 9
9 UART 9 0 RBS
1 TIl
UART Cr 8 UART
8 9 UART UART1
r CPU UART1
C
0 RI1
UART1 U
UARTI o CPU UARTI
0

244

: 0755-83645240 83645242
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

SFR 22.2 SBUF1 UART1
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | | | | 00000000
7 6 5 4 3 2 1 0
SFR 0x99
SFR 1
7-0 SBUF1.[7:0] UARTI1 7-0 MSB-LSB
SBUF1 SBUF1
SBUF1
22.1 24.5MHz
24.5MHz
SCA1-SCA0 1
bps % TIM hex
22N400 N 270/, 10A QVQT K YYX 1 NnvM'R
115200 -0 309% 212 SYSCT K XX 1 0x96
57600 0 15% 476 SYSCT K XX 1 0x?R
M 28800 -032% R4R SYSCTK/4 01 0 0x96
(’j 14400 0 15% 1704 SYSCTK/12 00 0 0OxR9
é 9600 -0.32% 7544 SYSCTK/12 00 0 0x96
2400 -0.32% 10176 SYSCT K /4R 10 0 0x96
1200 0.15% 20448 SYSCLK/48 10 0 0x2B
X =
22.2 25.0MHz
25.0MHz
il
SCA1-SCA0 ¥ 1
bps % TIM hex
230400 -0.47% 108 SYSCLK XX 1 0xCA
115200 0.45% 218 SYSCLK XX 1 0x93
57600 -0.01% 434 SYSCLK XX 1 0x27
v 28800 0.45% 872 SYSCLK/4 01 0 0x93
§ 14400 -0.01% 1736 SYSCLK/4 01 0 0x27
b 9600 0.15% 2608 EXTCLK/8 11 0 0x5D
2400 0.45% 10464 SYSCLK/48 10 0 0x93
1200 -0.01% 20832 SYSCLK/48 10 0 0x27
KS7A0N -0 470/, Vi) FEXTCTK/R 11 N (032 "
v 28800 -0.47% R64 EXTCTK/R 11 0 OxCA
d 14400 0 45% 1744 EXTCT K/R 11 0 0x93
kN
2 9600 0.15% 2608 EXTCLK/S 11 0 0x5D
X =
TSCA1-SCA0  TIM 23.1

1 0755-83645240

83645242

: 0755-83645243
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

22.3 22.1184MHz
22.1184MHz
. t 1
s " SCAI-SCA0' | ¢ -
230400 0.00% 96 SYSCLK XX 1 0xDO
115200 0.00% 192 SYSCLK XX 1 0XA0
57600 0.00% 384 SYSCLK XX 1 0x40
v 28800 0.00% 768 SYSCLK/12 00 0 0XEO
g 14400 0.00% 1536 SYSCLK/12 00 0 0xC0
= 9600 0.00% 2304 SYSCLK/12 00 0 0XA0
2400 0.00% 9216 SYSCLK/48 10 0 0XA0
1200 0.00% 18432 SYSCLK/48 10 0 0x40
2230400 0N NNoz 0A FEXTCTK/R 11 n NvFA
115200 0.00% 19?2 EXTCTK/R 11 0 OxF4
M 57600 0 00% 3IR4 EXTCT K/R 11 0 OxFER
d 2800 0.00% 76R EXTCTK/R 11 0 0xDO
E 14400 0.00% 1536 EXTCTK/R 11 0 0OxAQ0
9600 0.00% 2304 EXTCLK/S 11 0 0x70
X =
'SCAl-SCA0  TIM 23.1
18.432MHz
18.432MHz
. i 1
s " SCAL-SCA0' | ¢ "
230400 0.00% 80 SYSCLK XX 1 0xD8
115200 0.00% 160 SYSCLK XX 1 0xBO
57600 0.00% 320 SYSCLK XX 1 0x60
v 28800 0.00% 640 SYSCLK/4 01 0 0xBO
g 14400 0.00% 1280 SYSCLK/4 01 0 0x60
- 9600 0.00% 1920 SYSCLK/12 00 0 0xBO
2400 0.00% 7680 SYSCLK/48 10 0 0xB0
1200 0.00% 15360 SYSCLK/48 10 0 0x60
230400 N NNo/, N EXTOCT K /R 11 n NvFR
115200 0 00% 160 EXTCT K/R 11 0 OxFA
M 57600 0.00% 320 EXTCTK/R 11 0 OxEC
E]) 28R00 0.00% 640 EXTCTK/R 11 0 0OxDRK
E 14400 0 00% 1280 EXTCT K/R 11 0 OxR0O
9600 0.00% 1920 EXTCLK/S 11 0 0x88
X =
'SCcAl-SCA0  TIM 23.1

246
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

16.5 11.0592MHz
11.0592MHz
. i 1
o 5 SCAL-SCAOT |+ 1
230400 0.00% 48 SYSCLK XX 1 0xES
115200 0.00% 9 SYSCLK XX 1 0xDO
57600 0.00% 192 SYSCLK XX 1 0xAO
v 28800 0.00% 384 SYSCLK XX 1 0x40
3 14400 0.00% 768 SYSCLK/12 00 0 0xEO
= 9600 0.00% 1152 SYSCLK/12 00 0 0xDO
2400 0.00% 4608 SYSCLK/12 00 0 0x40
1200 0.00% 9216 SYSCLK/48 10 0 0xAO
22N400 N NNo/, AR EXTOCT K /R 11 n NvEN
115200 0 00% [T EXTCT K/R 11 0 OxFA
M 57600 0.00% 192 EXTCTK/R 11 0 OxF4
d 28R00 0 00% 3R4 EXTCT K/R 11 0 OxFER
é 14400 0 00% T6R EXTCT K/R 11 0 0OxD0
9600 0.00% 1152 EXTCLK/S 1 0 0xBS8
X =
'ScAl-sCA0  TIM 23.1
16.6 3.6864MHz
3.6864MHz
. ¥ 1
s 5 scatscao’ | 1
230400 0.00% 16 SYSCLK XX 1 0xF8
115200 0.00% 3 SYSCLK XX 1 0xFO
57600 0.00% 64 SYSCLK XX 1 0xEO
v 28800 0.00% 128 SYSCLK XX 1 0xCO
3 14400 0.00% 256 SYSCLK XX 1 0x80
= 9600 0.00% 384 SYSCLK XX 1 0x40
2400 0.00% 1536 SYSCLK/12 00 0 0xCO
1200 0.00% 3072 SYSCLK/12 00 0 0x80
23N400 0N NNoz, 1A FEXTCTK/R 11 N N~FF
115200 0.00% 32 EXTCTK/R 11 0 OxFE
M 57600 0 00% 64 EXTCT K/R 11 0 OxFC
d 22R00 0 00% 17R EXTCT K/R 11 0 OxFR
g 14400 0.00% 256 EXTCTK/R 11 0 0OxF0O
9600 0.00% 384 EXTCLK/3 T 0 0xES
X =
'ScAl-sCA0  TIM 23.1

1 0755-83645240 83645242

: 0755-83645243
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C8051K040/1/2/3/4/5/6/7 ISP FLASH
23.
C8051F04x MCU 5 / 0 1 8051
/ 2 3 4 16
ADC DAC /
0 1
23 4 50%
0 1 2 3 4
13 / 16 /
16 / 16 /
8 /
8 /
0
0 1 5 TIM-TOM
SCA1-SCA0 0 / 1
SFR 233 0/1 2 3 4
/12 /3
0 1
/ 1
23.1 0 1
/ 16
TLO  TLI THO  THI / TCON
0 1 IE ETO 0
IE ETI 1 “ 1235 ” /
/ TMOD TIM1-TOMO
23.1.1 0 13 /
0 0 1 13 / 0
1 0
THO 13 / 8§ MSB TLO TL0.4-TL0.0 5 LSB TLO
3 TLO.7-TLO.S 3 13
OxIFFF 1 0x0000
TFO TCON.5

248 : 0755-83645240 83645242

1 0755-83645243



C8051F040/1/2/3/4/5/6/7 ISP FLASH

C/TO TMOD.2 / C/TO0 1
TO 1 /O “ 171
0 - 3 ? C/TO TOM CKCON.3
TOM 1 0 TOM 0 0 CKCON SFR
23.3
GATEO TMOD.3 0 /INTO 1 ‘1" TRO TCON.4
0 GATEO 1 0 /INTO
TRO GATE( /INTO /
0 X X
1 0 X
1 1 0
1 1 1
X=

‘1" TRO TCON.4

TLO THO TL1 THI1 1 13 1
0 TCON TMOD
CKCON TNOD
TIT| |S|S GC[T|T[G|C|T|T
1ol |clc| [A|Z|1|1[A]/]|OfO
MM AlA T(TIM[M[T[T[M[M
1|0 E(1|1|0(E|O|1]|0O
1 (0]
¥ v
—|
0
SYSCLK
T TFL
07 TR ]
| TLO THO U
| G )| @6 ) _[TE ] v
QlIT1
/INTO — = —y=)
b———— 10

232 TO 0

1 0755-83645240 83645242 : 0755-83645243 249



C8051F040/1/2/3/4/5/6/7 ISP FLASH

23.1.2 1 16 /
1 0 / 16 0
1 /
23.1.3 2 8 /
2 0 1 8 / TLO
THO TLO OxFF  0x00
TFO TCON.5 THO TLO TFO
THO
TLO 2 1 0
2 0 GATEO TMOD.3 0
/INTO 1 ‘I’ TRO TCON.A4 0
CKCON TMOD
TIT| |S|S| |G|C|T|T[G|C|T|T
1lo] |clc| [A|Z|1|1|A|Z]|0]|0O
MM AlA T|T|M|M TIM|M
10 E|1]1|0[E]O|1]|0
1

€<“—m-d>e

SYSCLK

_
T0— TFL
TRL
: 114 » TR0 |—>
| @ ) TRO —>
/INTO —'I_ g —%
-————" F [1E0
110
GATEO P
THO [€
(8 bits)

233 TO 2

250 : 0755-83645240 83645242 1 0755-83645243



C8051F040/1/2/3/4/5/6/7 ISP FLASH
23.1.4 3 8 / 0
3 8 / TLO THO
TLO / TCON TMOD 0 / TRO C/T0O GATEO
TFO TLO THO
THO 1 TR1 THO
1 TF1 1 1
1 0 3 1 0
2 TF1 1
SMBus / UART / ADC 0
1 1 0 1 2 1
CKCON TMOD
TIT SIS GIC|T|T|G|C|T|T
1lo| Iclc| [A]Z|1|1]A[/]|0]|0
MM AlA TITIM{M|T|T[M|M
E[{1]1|O0|E|O|1|0
1)o] |3 o
Ny v
THO _
@ ) TR >
» TF0 >
SYSCLK TRO_ >
—[1E
Ql 171
210
1T0
To—: _____
[ TLO
: @ )
/INTO —

234 TO 3

1 0755-83645240 83645242

: 0755-83645243
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
SFR 23.1 TCON
R/W R/W R/W R/W R/W R/W R/W R/W
TF1 | TRI | TF0O | TRO | 1IE1 | ITI [ 1IE0O | ITO  ]00000000
7 6 5 4 3 2 1 0
SFR 0x88
SFR 0
7 TF1 1
1 0 CPU 1
0
0
1 1
6 TR1 1
0 1
1 1
5 TFO 0
0 0 CPU 0
0
0
1 0
4 TRO 0
0 0
1 0
3 IE1 1
IT1 /
0 CPU 1 0 IT1=1
IT1=0 /INT1
2 IT1 1
/INT1
0 /INTI
1 /INTI
1 1EO 0
ITO /
0 CPU 0 0 ITO=1
ITO=0 /INTO
0 ITO 0
/INTO
0 /INTO
1 /INTO
252 1 0755-83645240 83645242 2 0755-83645243




C8051F040/1/2/3/4/5/6/7 ISP FLASH
SFR 23.2 TMOD
R/W R/W R/W R/W R/W R/W R/W R/W
[ GATEl | ¢oT1 | TIMI [ TIMO | GATE0 | C/To [ TOMI [ TOMO |00000000
7 6 5 4 3 2 1 0
SFR 0x89
SFR 0
7 GATELl 1
0 TR1=1 1 /INT1
1 TR1 =1 /INT1 =1 1
6 C/T1 / 1
0 1 TIM CKCON 4 1
1 1 Tl
5-4 TIM1-T1IMO 1
1
TIM1 | TIMO
0 0 0 13 /
0 1 1 16 /
1 0 2 8 /
1 1 3 1
3 GATEO 0
0 TRO=1 0 /INTO
1 TRO =1 /INTO =1 1
2 C/TO / 0
0 0 TOM CKCON.3 1
1 0 TO 1
1-0 TOM1-TOMO 0
0
TOM1 | TOMO
0 0 0 13 /
0 1 1 16 /
1 0 2 8 /
1 1 3 8 /

1 0755-83645240 83645242

: 0755-83645243




C8051F040/1/2/3/4/5/6/7 ISP FLASH
SFR 23.3 CKCON
R/W R/W R/W R/W R/W R/W R/W R/W
- - | - [ TiIM | TOM | - | SCAI [ SCAO0 ]00000000
7 6 5 4 3 2 1 0
SFR 0x8E
SFR 0
7-5 =000b =
4 TIM 1
1 C/T1 “r
0 1 SCA1-SCA0
1 1
3 TOM 0
0 C/TO “r
0 / SCA1-SCA0
1 /
=0b =
1-0 SCA1-SCA0 0/1
0o / 1
SCA1 | SCAO
0 0 /12
0 1 /4
1 0 /48
1 1 /8
254 1 0755-83645240 83645242 2 0755-83645243




C8051F040/1/2/3/4/5/6/7

ISP FLASH

SFR 23.4 TLO 0
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | 00000000
7 6 5 4 3 2 1 0
SFR 0x8A
SFR 0
7-0 TLO 0
TLO 16 0
SFR 235 TL1 1
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | 100000000
7 6 5 4 3 2 1 0
SFR 0x8B
SFR 0
7-0 TL1 1
TL1 16 1
SFR 23.6 THO 0
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | 100000000
7 6 5 4 3 2 1 0
SFR 0x8C
SFR 0
7-0 THO 0
THO 16 0
SFR 23.7 THi1 1
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | 100000000
7 6 5 4 3 2 1 0
SFR 0x8D
SFR 0
7-0 TH1 1
TH1 16 1

1 0755-83645240 83645242

: 0755-83645243
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

23.2 2 3 4
2 3 4 16 /
TMRnL TMRnH n=2 3 4
TMRnCF
0 1
1 2 12 8
C/Tn  TMRnCN.1
C/Tn
Tn /
1/0 “ 171 0~3
ADC 2 3 4
UART1 1 2 3
2 3 4
SYSCLK/2 SYSCLK/12 /8 Tn
/ TMRnCF
/12 XTAL1/XTAL2 /8
Cr Tn /
23.2.1 2 3 4
2 3 4
1 DCEN Cr
TnEX TnEX =1
0 / TnEX
DCEN =1 TnEX
TnEX

8 SFR

4 UARTO

SYSCK
TMRnCN.1
TnM1
C/Tn

C/Tn
TnMO

SFR 239

1 1

SFR 23.9
DCEN=1

/ TnEX =

DCEN =1

256

: 0755-83645240 83645242

1 0755-83645243



C8051F040/1/2/3/4/5/6/7 ISP FLASH

23.2.2
2 3 4 16 /
TMRnCN U TnEX 16
TMRnH TMRnL RCAPnH RCAPnL
TMRnCN.6 “r
“ 123 K
16 TMRnH: TMRnL 1 / TFn
TMRnCN.7 “r 1 TMRnCF.0 U
/ 1
0x0000  OxFFFF / TFn Cr
U / CP/RLn TMRnCN.0 TRn TMRnCN.2
/ EXENn TMRnCN.3
1 EXENn TnEX
TMRNCF
T|T|T|T|D
n|n|0|n|C
M[M|G|O(E
1[0[n|E|N
[
> 0
o T
OxFF OxFF J 1 ° ( " )
| L N\ N\
OVF
TCLK TMRNL TMRnH

v v TnCON

A 4

CP/RIn

C/Tn

TRn_—>»

EXENn —»
N\ N\

EXFn
RCAPNL | RCAPnH N :I:

234 T2 3 4

1 0755-83645240 83645242 : 0755-83645243 257



C8051FK040/1/2/3/4/5/6/7 ISP FLASH
23.2.3
/ /
/ / TFn T
/ RCAPnH RCAPnL
EXENn ST 1 DCEN
) TnEX
DCEN T TnEX / 1
23.2.1
TMRnH TMRnL / RCAPnH RCAPnL
/ / TFn ol
O0xFFFF
CP/RLn / TRn 1
EXFn EXFn
17 MSB
TMRnCF

T(T|T|T(D

n|n|0|n|C

M{M|G|O[E

1|10(n|E|N

L'_l

> 0 o~ Tn
OXFF OXFF JUL —1" ( )
k)
| L N\ AV J
OVF
TeLK | TMRAL THRnH CP/RIn
C/Tn
AR & e
EXENn =
e — {:&D?—» RCAPNL | RCAPNH BT
I i

235 T2 3 4
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
23.2.4
2 3 4 T2 T3 T4
50%
RCAPnH:RCAPnL
OxFFFF RCAPnH:RCAPnL
RCAPnH:RCAPnL
OxFFFF
TMRnCN /
/ 0 TMRnCF ‘
/ /
‘7. /
r TMRnCF.2
— I:TCLK
% 2% (65536 — RCAPN)
231
23.1

1 0755-83645240 83645242
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

SFR 23.8 TMRnCN 2 3 4
R/W R/W R/W R/W R/W R/W R/W R/W
TFn | EXFn | - | - | EXENn | TRn | C/Tn | CP/RLn |00000000
7 6 5 4 3 2 1 0
SFR TMR2CN:0xC8; TMR3CN:0xC8; TMR4CN:0xC8
SFR TMR2CN:  0; TMR3CN:  1; TMR4CN: 2
7 TFn n /
OxFFFF  0x0000 RCAPnH:RCAPnL
O0xFFFF 0x0000  OxFFFF
1 CPU
0 0
6 EXFn 2 3 4
TnEX EXENn 1
T CPU
0 0
5-4
3 EXENn 2 3 4
TnEX /
DECEN =1 TnEX
EXENn=1 TnEX
0 TnEX
1 TnEX /
TnEX RCAPnH:RCAPnL
DCEN=0 TnEX EXFn
DCEN=1 TnEX
2 TRn 2 3 4
/
0
1 /
1 C/Tn /
0 TnM1:TnMO0 TMRnCF.4: TMRnCF.3
1
1 1
0 CP/RLn /
0
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

SFR 23.9 TMRnCF 2 3 4

R/W R/W R/W R/W R/W R/W R/W

- | - | T™oMlI | ToMO | TOGn | TnOE | DCEN 00000000

6 5 4 3 2 1 0

TMR2CF:0xC9; TMR3CF:0xC9; TMR4CF:0xC9
TMR2CF: 0; TMR3CF: 1; TMRACEF: 2

TnM1  TnMO
SYSCLK
SYSCLK/2 SYSCLK/12 /8
00 SYSCLK/12
01 SYSCLK
10 /8
11 SYSCLK/2
TOGn

TnOE
50%

CP/RLn= 10

C/Tn 0

TnOE =1
RCAPNH:RCAPNL

TnEX
0 TnEX
1 TnEX
TnEX =0
TnEX =1

1 0755-83645240 83645242 : 0755-83645243
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

SFR 23.10 RCAPnL 2 3 4
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | 00000000
7 6 5 4 3 2 1 0
SFR RCAP2L:0xCA; RCAP3L:0xCA; RCAP4L:0xCA
SFR RCAP2L: 0;RCAP3L:  1;RCAP4L: 2
7-0 RCAPnL 2 3 4
RCAPnL
SFR 23.11 RCAPnH 2 3 4
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | | 100000000
7 6 5 4 3 2 1 0
SFR RCAP2H:0xCB; RCAP3H:0xCB; RCAP4H:0xCB
SFR RCAP2H: 0;RCAP3H: 1;RCAP4H: 2
7-0 RCAPnH 2 3 4
RCAPnH
SFR 23.12 TMRnL 2 3 4
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | | | 100000000
7 6 5 4 3 2 1 0
SFR TMR2L:0xCC; TMR3L:0xCC; TMR4L:0xCC
SFR TMR2L: 0; TMR3L:  1;TMR4L: 2
7-0 TMRnL 2 3 4
TMRnL 16 2 3 4
SFR 23.13 TMRnH 2 3 4
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | | | 00000000
7 6 5 4 3 2 1 0
SFR TMR2H:0xCD; TMR3H:0xCD; TMR4H:0xCD
SFR TMR2H: 0; TMR3H:  1; TMR4H: 2
7-0 TMRnH 2 3 4
TMRnH 16 2 3 4
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

24.
PCAO 8051 /
CPU PCAO 16 / 6 16 /
I/0 CEXn I/0 I/0 “17.1 0-—
3 " /
/4 /12 8 0 ECI
/ 6
8 PWM 16 PWM 242 PCA
PCA 24.1
SYSCLK/12
SYSCLK/4
_ 0 f pea
el | cLock 16 4
7”1 MUX
SYSCLK
External Clock/8
/ / / / / /
0 1 2 3 4 5
i 1/0 !
24.1 PCA

1 0755-83645240 83645242 : 0755-83645243 263



C8051F040/1/2/3/4/5/6/7

ISP FLASH

24.1 PCA /
16 PCA / 8 SFR PCAOL PCAOH PCAOH 16
/ MSB PCAOL LSB PCAOL PCAOH
. ? ¢ K PCAOH PCAOL
16 PCA0 PCAOH PCAOL
PCAOMD CPS2-CPS0 PCA / 24.1
111 /8"
/ OxFFFF  0x0000 PCAOMD CF
1 CF PCAOMD  ECF 1
CF CPU CF 0
CF PCAO EA IE.7 EPCAO
EIE1.3 1 PCAO PCAOMD CIDL PCA
CPU
24.1. PCA
CPS2 | CPS1 CPSO
0 0 0 /12
0 0 1 /4
0 1 0 0
0 1 1 ECI' = /4
1 0 0
1 0 1 /82
1 ECI 2
2 8
IDLE E
PCAOND PCAOCN
ciww Tcfcc[e c[cfcfefcfc]c]e
1|o[p| [p|P|P|c FIR[c|c|c|c|c|c
o|T[L| |s|s|s|F FF|F|F|F|F
LE|c| |2]z|o 5|4/3(2|1|0 [
K PCAOL
J M~ A L
SYSCLK/12 00:;
SYSCLK/4 001
—)o N
- e o o—»b  PoADH PCAOL T PCA
—»| 011
SYSCLK 100 CF
/;P 101 :;\ PCA
24.2 PCA /
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C8051FK040/1/2/3/4/5/6/7 ISP FLASH
24.2 /
8 16 CIP-51
SFR
PCAOCPMn PCA / 24.2
‘1" PCAOCPMn ECCFn CCFn
CCFn PCAO EA 1E.7 EPCAO
EIE1.3 1 PCAO PCAO 243
24.2. PCA / PCAOCPM
PWM16 | ECOM | CAPP | CAPN | MAT | TOG | PWM | ECCF
X X 1 0 0 0 0 X CEXn
X X 0 1 0 0 0 X CEXn
X X 1 1 0 0 0 X CEXn
X 1 0 0 1 0 0 X
X 1 0 0 1 1 0 X
X 1 0 0 0 1 1 X
0 1 0 0 0 0 1 0 8
1 1 0 0 0 0 1 0 16
X =
(h=0-~5)
PCAOCPNN PCAOCN PCAOND
P|E[C|C[M|T[P|E c|cic|cfcicc|c © C|C|C|E
\W[C|A[A]A[O|W|C F[R|C|C[C|C|C|C 1 P|P[P|C
M[O|P[P[T|G[M|C F|F|F|F[F|F D S|S|S|F
1IM|PIN|n[n|n|F 5(4(3|2(1|0 L 2|1(0
6(n{n|n n
PCA / v Oio"
ECCFO
PC/ECCFO) 0 } i ‘ (Ef?:;’ _l . (.E,SQ‘ }O()—b
ECCF1 ; _—
B
Pcﬁccm) ! 0/01
ECCF2
Yo
PC/ECCFZ) 2 o/01
ECCF3
Y
PC/ECCFS) ’ °/°1
ECCF4
v
PC/ECCFA) ‘ oo,
ECCF5
v
PC/ECCFS) ° o
24.3 PCA
1 0755-83645240 83645242 - 0755-83645243 265



C8051F040/1/2/3/4/5/6/7

ISP FLASH

24.2.1
CEXn

CAPNn

CEXn

CCF

| CEXn

PCAO PCAO /
PCAOCPLn PCAOCPHn PCAOCPMn
PCAOCN / CCFn
CPU CCFn

PCA Interrupt

S

PCAOCPMn
p[E[c[c[u]T]P[E PCAQCN
w|c|a[a[a]olw|c c[ccfc]cfc]clc
m|o|p|P|T|6[m|c FIr[c|c|c|c|c|c
1|M|P|N|n|n|n|F F|F|F|F[F|F
6[n|n|n n 5(4[3[2]|1|0
n

CAPPn

—
o) /O—‘
(  CCFn)

K ; []

PCA
—> PCAOL

PCAOCPLN PCAOCPHN
PCAOH

244 PCA
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
24.2.2
PCAO / 16 / PCAOCPHn
PCAOCPLn PCAOCN / CCFn 1
CCF CPU CCFn
0 ‘1" PCAOCPMn ECOMn MATn
/ PCAO / 16
PCAOCPLn ‘0" ECOMn PCAOCPHn ‘1" ECOMn
PCAOCPLN
0
PCAOCPHN ] PCA
1
1 PCAOCPVN - N
PTE[CICIHITIPIE PCAOCN
wic|a|a|a|olwlc REEEEEEE
M0\ TiGIMIC PCAOCPLN PCAOCPHN FRﬁﬁﬁiEE
6[(n[{n{n n 5(4(3|2|1]0
n
X 00 00 x ll ll N .
v
> 16 o/ci T
P 5 peaoL PCAOH

24.5

PCA

1 0755-83645240 83645242
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

24.2.3
PCA 16 / PCAOCPHn PCAOCPLn
CEXn ‘1" PCAOCPMn TOGn
MATn ECOMn
/ PCAO / 16
PCAOCPLn ‘0" ECOMn PCAOCPHn ‘1" ECOMn

PCAOCPLn

¥ PCAOCPNn
PCAOCPHN
P|E|C|C|M|T|P|E
W[C[A|A]A|O|W|C
M[O[P|P|T|G|M|C
1(M]P[N]n|{n|n|F
6[(n|n|n n
n
x| 00 |->0x /—ﬁ’
PCAOCN
C|C|C|C|C|C|C|C
F|r[c|c|c|clc|c
PCAOCPLN PCAOCPHR clElEIEElE
51413]2(1]|0
ll ll 3 Y
o 1
> 16 =
TT TT TOGn
S e |
0 I
CEXi |
Z: _o/o.l__rL: r—& 1/0
PCA 5 pcaoL PCAOH - !
24.6 PCA
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

24.2.4
CEXn /
PCA 24.1 Feca PCA
PCAOMD CPS2-0 PCA
24.1
F = Feca
2% PCAOCPHN
PCAOCPHn 0x00 256
/ PCAO CEXn
PCAOCPLn PCAOCPMn ECOMn TOGn
PWMn
PCAOCPMn
plefc[cIu[T[P[E {7 |
w(c|alalalolw|c :'\V \’/1:
mlolpleltlelule PCAOCPLn 8 PCAOCPHN
1IM|P[N]n{n|n|F
6[(n|n|n n M
n TOGN
0]o0o00L1]0 ¢ e |
0 |
8 o % _o/olﬂ'il —X o
R |
LA 5% peAlL
24.7 PCA
1 0755-83645240 83645242 - 0755-83645243 269



C8051F040/1/2/3/4/5/6/7 ISP FLASH

24.25 8
CEXn PWM PWM
PCAO / / PCAOCPLn PWM
PCAO / PCAOL PCAOCPLn CEXn
PCAOL CEXn 24.8 /
PCAOL 0xFF 0x00 / PCAOH
PCAOCPLn ‘1" PCAOCPMn ECOMn PWMn 8
8 PWM 24.2
/ PCAO / 16
PCAOCPLn ‘0" ECOMn PCAOCPHn ‘1" ECOMn
242 8 PWM
_ (256 — PCAOCPHN)
256
24.2 100% PCAOCPHn = 0 0.39% PCAOCPHn =
OxFF ‘00 ECOMn 0%
PCAOCPHN
<—
PCAOCPMn
P[E[c[cm[T[P[E
w|c|ala|alolwlc
m{o|r|r|T|c|M|c HLALY
1[M[PIN[n|n|n|F
6(ninfn n
0

>
TT R CLR 0
PCA r

—>] PCAOL

248 PCA 8 PWM

170
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

24.2.6 16
PCAO 16 PWM 16 / PWM
PCAO PCAO CEXn
CEXn PCAO CCFn
‘1" PCAOCPMn ECOMn PWMn PWMIl16n 16
CCFn ST 16
PWM 24.3
/ PCAO / 16
PCAOCPLn ‘0 ECOMn PCAOCPHn ‘1" ECOMn
243 16 PWM
_ (65536 PCAOCPN)
65536
243 100% PCAOCPn = 0 0.0015% PCAOCPn =
O0xFFFF ‘0 ECOMn 0%
PCAOCPNIN
P|E[C|C[M|T|P|E
I I B PCAOCPHN PCAOCPLN
1{M|P[N|n|n|n|F
6|n|n|n n
n
1 g

A 4

0000 |0
16 SSETO

TT TT R = ?
PCA > PCAOH PCAOL 4,

PWM

249 PCA 16

1 0755-83645240 83645242

: 0755-83645243 271



C8051F040/1/2/3/4/5/6/7 ISP FLASH

24.3 PCAO
PCAO
SFR 24.1 PCAOCN PCA
R/W R/W R/W R/W R/W R/W R/W R/W
CF | CR | CCF5 | CCF4 | CCF3 | CCF2 | CCFl | CCFO ]00000000
7 6 5 4 3 2 1 0
SFR 0xDS8
SFR 0
7 CF PCA
PCAO OxFFFF  0x0000
CF Cr CPU CF
0 0
6 CR PCAO
PCAO
0 PCAO
1 PCAO
5 CCF5 PCAO0 5
CCF Cr
CPU CCF 0
0
4 CCF4 PCAO 4
CCF v
CPU CCF 0
0
3 CCF3 PCAO0 3
CCF T
CPU CCF 0
0
2 CCF2 PCAO 2
CCF v
CPU CCF 0
0
1 CCF1 PCAO 1
CCF Cr
CPU CCF 0
0
0 CCF0 PCAO 0
CCF v
CPU CCF 0
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
SFR 24.2 PCAOMD PCAO
R/W R/W R/W R/W R/W R/W R/W R/W
[ cpL | - | - | | cps2 | cpsi [ CPso | ECF  |00000000
7 6 5 4 3 2 1 0
SFR 0xD9
SFR 0
7 CIDL PCAO0
CPU PCAO
0 PCAO
1 PCAO
6-4 =000b =
3-1 CPS2-CPSO PCAO
PCAO
CPS2 | CPS1 | CPSO
0 0 0 /12
0 0 1 /4
0 1 0 0
0 1 1 | ECI = /4
1 0 0
1 0 1 /8*
1 1 0
1 1 1
1 ECI 2
2 8
0 ECF PCA
PCAO CF
0 CF
1 CF
1 0755-83645240 83645242 2 0755-83645243 273



C8051F040/1/2/3/4/5/6/7 ISP FLASH
SFR 24.3 PCAOCPMn PCAO
R/W R/W R/W R/W R/W R/W R/W R/W
[ PWMI6n | ECOMn | CAPPn [ CAPNn | MATn | TOGn | PWMn [ ECCFn_|00000000
7 6 5 4 3 2 1 0
SFR PCAOCMPO0:0xDA; PCAOCMP1:0xDB; PCAOCMP2:0xDC; PCAOCMP3:0xDD; PCAOCMP4:0xDE; PCAOCMP5:0xDF
SFR PCAOCMPO: 0; PCAOCMP1: 0; PCAOCMP2: 0; PCAOCMP3: 0; PCAOCMP4: 0; PCAOCMPS: O0;
7 PWMl6n 16
PWMn =1 16
0 8§ PWM
1 16 PWM
6 ECOMn
PCAO n
0
1
5 CAPPn
PCAO n
0
1
4 CAPNn
PCAO n
0
1
3 MATn
PCAO n PCAO
PCAOMD CCFn
0
1
2 TOGn
PCAO n PCAO
CEXn
PWMn “r
0
1
1 PWMn
PCAO PWM CEXn
PWMIl6n O 8 PWM PWMIl6n
“r 16 TOGn Cr
0
1
0 ECCFn
CCFn
0 CCFn
1 CCFn

274
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

SFR 244 PCAOL PCAO0

R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | | | 100000000
7 6 5 4 3 2 1 0
SFR 0xF9
SFR 0
7-0 PCAOL PCAO
PCAOL 16 PCAO LSB
SFR 245 PCAOH PCAO
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | | | 100000000
7 6 5 4 3 2 1 0
SFR 0xFA
SFR 0
7-0 PCAOH PCAO
PCAOH 16 PCAO MSB
SFR 24.6 PCAOCPLn PCA
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | | | 100000000
7 6 5 4 3 2 1 0
SFR PCAOCPLO0:0xFB; PCAOCPL1:0xFD; PCAOCPL2:0xE9; PCAOCPL30:0xEB; PCAOCPL4:0xED; PCAOCPLS5:0xE1
SFR PCAOCPLO: 0; PCAOCPL1: 0; PCAOCPL2: 0; PCAOCPL3: 0; PCAOCPL4: 0; PCAOCPLS5: O,
7-0 PCAOCPLn PCAO
PCAOCPLn 16 n LSB
SFR 24.7 PCAOCPHn PCA0
R/W R/W R/W R/W R/W R/W R/W R/W
| | | | | | | 100000000
7 6 5 4 3 2 1 0
SFR PCAOCPHO:0xFC; PCAOCPHI1:0xFD; PCAOCPH2:0xEA; PCAOCPH30:0xEC; PCAOCPH4:0xEE; PCAOCPHS5:0xE2
SFR PCAOCPHO: 0; PCAOCPHI: 0; PCAOCPH2: 0; PCAOCPH3: 0; PCAOCPH4: 0; PCAOCPHS: O0;

7-0 PCAOCPHn PCAO
PCAOCPHn 16 n MSB

25.JTAG (IEEE 1149.1)
MCU JTAG
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

MCU  JTAG IEEE 1149.1
IEEE 1149.1
JTAG IR DR
ITAG MCU TCK TMS TDI TDO
16  ITAG IR 25.1 7 MCU JTAG
FLASH /
JTAG 251 IR JTAG
v T T T T T 1T T T T T T ]ox0000
15 0
IR
0x0000 | EXTEST
SAMPLE/
0x0002 | pbRELOAD
0x0004 | IDCODE D DEVICEID
0xFFFF | BYPASS
FLASHCON
0x0082 FLASHDAT
0x0083 FLASHDAT
00084 FLASHADR FLASH
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

25.1
134 EXTEST SAMPLE
SFR
25.1
EXTEST SAMPLE
0 MCU
/RST
| /RST
/RST
5 MCU
/RST
3 /RST
/RST
4 CANRX
CANRX
5 CANRX
CANRX
6 CANTX
CANTX
7 CANTX
CANTX
3 XTAL1
9 MCU
10,12,14,16,18, MCU POn Bit6=P0.0, Bit8=P0.1
20,22,24 PO.n Bit6=P0.0oe, Bit8=P0.10e
11,13,15,17,19, P0O.n Bit7=P0.0, Bit9=P0.1
21,23,25 PO.n Bit7=P0.0, Bit9=P0.1
26,28,30,32,34, MCU Pln
36,38,40 Pln
27,29,31,33,35, Pln
37,39,41 Pl.n
42,44,46,48,50, MCU P2n
52,54,56 P2.n
43,45,47,49,51, P2.n
53,55,57 P2.n
58,60,62,64,66, MCU P3n
68,70,72 P3.n
59,61,63,65,67, P3.n
69,71,73 P3n
: 0755-83645240 83645242 1 0755-83645243 277



C8051F040/1/2/3/4/5/6/7

ISP FLASH

25.1

74,76,78,80,82,
84,86,88

MCU P4n

P4.n

75,77,79,81,83,
85,87,89

P4.n

P4.n

90,92,94,96,98,
100,102,104

MCU PS5n

P5.n

91,93,95,97,99,
101,103,105

P5.n

P5.n

106,108,110,112,
114,116.118,120

MCU P6an

P6.n

107,109,111,113,
115,117,119,121

P6.n

P6.n

122,124,126,128,
130,132,134,136

MCU P7n

P7.n

123,125,127,129,
131,133,135,137

P7.n

P7.n

25.1.1
IR

25.1.2
IR

25.1.3
IR

25.14
IR

EXTEST
EXTEST

SAMPLE
SAMPLE

BYPASS
BYPASS

IDCODE
IDCODE

JTAG

JTAG

32 ID

25.2 DEVICEID JTAG ID

D | 1

31

=0000b

28 27

12 11

= 0000 0000 0000 0101b  C8051F040/1/2/3/4/5/6/7
ID=0010 0100 001b  Silicon Labs

1 0
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C8051F040/1/2/3/4/5/6/7 ISP FLASH
25.2
JTAG
JTAG
IR
IndOpCode
19:18 17:0
| IndOpCode ‘ WriteData
IndOpCode
IndOpCode
0x
10
11
Busy Capture DR
Update DR
/
DRAdress
Busy
DRAdress WriteData
18 18 WriteData
MSB 17 JTAG
10 8 Busy
19 18:1 0
0 ReadData Busy
Busy Busy
Busy
JTAG Busy Busy
Busy 0
Busy 0 18 ReadData
18
Busy + 8
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

JTAG 253 FLASHCON JTAG

SFLE | WRMD2 | WRMDI | WRMDO | RDMD3 | RDMD2 | RDMDI [ RDMDO |00000000

7 6 5 4 3 2 1 0
FLASH /" FLASHDAT
7 SFLE FLASH
1 FLASH 128 FLASH
SFLE Cr 0x00 — Ox7F
/
0 FLASH 64KB / FLASH
1 FLASH 128
6-4  WRMD2-0
FLASH FLASHDAT
000 FLASHDAT FLASHDAT
001 FLASHDAT FLASHADR
FLASHADR 1
010 FLASHDAT FLASH FLASHADR
FLASHDAT
0xAS5 FLASHADR FLASHADR
FLASH
WRMD2-0
3-0 RDMD3-0
FLASH FLASHDAT
0000 FLASHDAT FLASHDAT
0001 FLASHDAT
FLASHADR
0010
FLASHDAT FLASHDAT
FLASHADR
RDMD2-0
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C8051F040/1/2/3/4/5/6/7

ISP FLASH

23.4 FLASHDAT JTAGFLASH

| DATA7 | DATA6 | DATA5 | DATA4 | DATA3 | DATA2 | DATAI | DATAO | FAIL | BUSY |0000000000

9

9-2
1

0

8 7 6

JTAG

DATA7-0 FLASH
FAIL FLASH

0 FLASH

1 FLASH

BUSY FLASH
0 FLASH
1 FLASH

5 4 3 2 1 0

FLASH FLASH

BUSY=1

SFR

25.5 FLASHADR

JTAG FLASH

| | | 0x0000

0

JTAG FLASH

15-0 FLASH 16
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

25.3
MCU JTAG JTAG
MCU Silicon Lab
RAM
MCU WDT
C8051F040DK C8051F04x MCU
8051 IDE
RS232 JTAG C8051F040
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C8051F040/1/2/3/4/5/6/7 ISP FLASH

Silicon Laboratories Inc.

4635 Boston Lane

Austin, TX 78735

Tel: 1+(512) 416-8500

Fax: 1+(512) 416-9669

Toll Free: 1+(877) 444-3032
Email: mcuinfo@silabs.com

Internet: www.silabs.com
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