<« - >

+5E
TM52F2280/80B/84/84B

T
Rev 0.93

tenx reserves the right to change or discontinue the manual and online documentation to this product herein to improve
reliability, function or design without further notice. tenx does not assume any liability arising out of the application or use of
any product or circuit described herein; neither does it convey any license under its patent rights nor the rights of others. tenx
products are not designed, intended, or authorized for use in life support appliances, devices, or systems. If Buyer purchases or
uses tenx products for any such unintended or unauthorized application, Buyer shall indemnify and hold tenx and its officers,
employees, subsidiaries, affiliates and distributors harmless against all claims, cost, damages, and expenses, and reasonable
attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or
unauthorized use even if such claim alleges that tenx was negligent regarding the design or manufacture of the part.



< -» }i& TM52F2280/80B/84/84B kg

BraLx

FRIX AR H BITARHE

V0.90 Jun,2015 | i,

Add LVR1/POR vs Temperature Diagram (page 88)
Add SRC Diagram (page 87)

Vv0.92 Mar, 2016 | Modify ICE Mode Connection Diagram (page 70)

1. LED DC mode description (p8, p60, p85)
2. modify Flash endurance (p17)

V0.93 Mar, 2017 | 3. VCON limitation in ICE mode (p23)

4. add Stop mode description (p30, p35)

5. other details

V0.91 Nov, 2015
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L E R
N Timer0 .
INTEFE P RAM " . Real-time
CPU memory | bytes BUR P | TAERL ngg UART | "o LBD | LVR
SXT Fast
8K~32K 512 - 2.4V
Fast8051 L iniap,1sp| ~ | SRC | Slow 8051 f7 0-5-6lppm | =" | gy
(2T) ICP 2304 FXT Idle IR 31V
FRC Stop '
FIRR R R
RAM . RFC | SAR | Touch
P/N Flash bytes 10 Pin ADC | ADC Key LCD LED SPI others
TM52-F22808 ebit | 15-ch | 23x8 10x4
8K 512 32 3-ch 7-ch 1.0~1.5V [40mA hi-| Yes -
TM52-F2284B N — | adj.-Bias | Sink
Idle Mode Current (Vgat=3V) with
P/N Operation 32KHz wake-up & LVR On Max. System Clock (Hz)
Voltage TK Off TK Off TK On TK On
LCD Off | LCDOn | LcD Off | Lcpon | SXT | SRC | FXT | FRC
TM52-F2280B 1.7uA 2.8uA
2.0~5.5V 1.3uA 2.4uA 32K 80K 8M 7.3TM
TM52-F2284B - -
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TM52-F2280/80B/84/84B & — NI, R 8051 4444, C iBESENIF R TG, 5 A briE 8051
BAESE MR 8 AL L, FFORFF T 8051 AMFH ThAE R, 1B IENL T, TMB2 it A H#UTHE4,
AL i) 8051 ZEF R /N1 o

TM52-F2280/80B/84/84B i il 45 il £ FhIhREAE O b, 1RAL T E ML BE, EAR A A, REPLd it A Th
Y, B35 8K AT INAT (Flash) 2 A7t %%, 512 771 SRAM, fKHL K& A7 (LVR1/2) , 15 H it FE R A
T (LBD), XU 4044 B TAEREES, SPI $21, 8051 FrvfE UART FlER 2% Timer0/1/2, nJ i SZi 1H)
#% Timer3, LCD/LED 3K#h#5, 15 8 it (N & 4 MEfE B 3 TR S Mg i) ATK @), 6 17
It ADC, PHAHE# 2% (RFC) F1E | 10 5E I 25 (WDT) . ‘B [ v SE M VIR DR R4 1, ml vz & T
H U LRI S L 2R

RGHER
L )
FXT
1~8 MHz Flash IRAM Port0[7..0]
' 8K Bytes | | 256 Bytes Port1[7..0]
FRC LAP Port2[7..0]
7.3728 MHz Port3[7..0]
: — ICP XRAM [
ISP 256 Bytes
32.768 KHz Y RFC ADC
! [
SRC A 6-bit ADC
. 80 KHz < > 1
UART TX/RX
Clock Divider 1
: Fast 8051 SPI
RTC Timer3 I
. CPU Core 15-channel
8051 Timer 0/1/2 Touch Key + ATK
| |
External INT 0/1/2 Power
, Management 23x8 LCD Driver
POR/WDT
' Fast / Slow / Idle / Stop 10x4 LED Driver
BandGap V-Ref Operation Mode With High Sink
LBD/LVR
L J
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1.

P 8051 FE45R, P 4 A

o TEAPAT LS 8051 Pt

8K FH5 N1 (Flash) FEFF 771k 2%

o SCHF ICP (TE4fE) L ISP (TE RG4TE) N AEAR T A5 5 5 7 =X

o IAP (TER F4fs) Bz rT LAYEy EEPROM A H, P15 ()77 A7 B (Byte Read/Write)

o TRFIIRY TRE

Bt 512 Z35 SRAM (IRAM + XRAM)

e 256 7717 IRAM fE 8051 P HE A7 i [X

e 256 7717 XRAM 7 8051 M £# /7 ¥ X (F MOV X 454 £7H0)
5 Fh R 4i it 8 (System Clock) K7k

o PRl H AR Eb ik (FXT, 1~8 MHz)

L4 T 9 B RC (FRC, 7.3728 MHz @Vgar = 2.2V ~ 5.5V)
PRI FH 418 RC (RFC)

18 I b A FH Ah T dii i (SXT, 32768Hz)

18 1 4 4 FH P9 8 RC (SRC, 80KHz @Vpp = 3V, 40KHz @Vpp = 1.5V)
ARG AT UGB 1/2/4/8/16/32 217 445

o RG] %I tH (TCO)

8051 FR#EE I 88— Timer0/ Timerl / Timer2

e 16 fiz. Timer0, 3§ RFC I &4 A\ i+4

e 16 {7 Timerl, 37 #F T10/T1B 5| I e

e 16 fi7 Timer2, S T20 | BV fhi

23 fir Timer3 FT-SEH 32768Hz Fh ATt

o K ] A+ 0.5ppm ~ 61ppm T [ i B

o MSB 8 fi7 {1 th H 3l # %,

e 0.25%), 0.5 %, 1.0 Fb it th o

15-38 1 i #4448 (Touch Key) ({2 F2280/80B)

o 1~4F4E H/W H3hH3# (ATK), A58 AT R G5 1 5

o T Hl /niefiE CPU

6-bit ADC

o 15t 100KHz 4k %

RELATU % ¥ 28 (RFC)

o RFC INBER LA 1/4/16/64 {55 7] LA 48 %€ 4 Timer0 A0 A
o RFC &1 AT LAE N R G £
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10. 8051 #r#ft UART
o 12k (One Wire) UART i1 i] FH F ISP L& i
11. SPI A
o FEULMBIAIEFRE
o TR IR LR R
o ]Ik H AT A Bl R AT AR P
o TiEFE MSB ok LSB f1t4:
12. 11 3R¥R, 4 WL 4k (Interrupt Priority)
Timer0/Timerl/Timer2/Timer3 tF ¥
INTO/INTL " &5 /A B~ v iy
Portl 5| I HL P28 Ak i Wy
UART TX/RX 1l
P2.7 (INT2) ik
fih HB 42 g v AT
o SPI Ikt
13. 5| B T RE K= 1R (Stop Mode) T HI CPU MafiE
e P3.2/P3.3(INTO/INTL) H i Finse i
o P2.7(INT2) 1l Fingfigt
o Portl &A1 AT LA SCAyns e A A I 51 Gt 51 B e P A2 1k
14. &K 32 0] 4%#2 1/0 5}
o CMOS #ff i
o I (Pseudo-Open-Drain) 5¢JT ¥ (Open-Drain) %
o Jiti A Rl F N
o Gl bR HLBH AT LA R El A 1k
15. LCD =il 8%/ W3 2%
o 1/3~1/8 575k
e 3~8COM E 10 ~ 27 SEG i
VLCD (VL3) = VBAT*3/5 ~ VBAT*5/5 (16 [y == & Al i)
1/3 LCD fJ%, VL1 = VLCD/3, VL2 = VLCD*2/3
o i % (Frame Rate) : 40~90Hz
16. LED #&Hi|2%/ WK 5h 2%
o 1/3~1/4 5751
e ;% 4 COM x 10 SEG
e LED COM 1k H2°F- 40 mA H 5% i (High Sink)
o = FFERAIC HL T ALK SEG % th (B SEG 5 IR SCHF Bt FL T4 H)
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17. #BR (Bandgap) Z#E B s YR A HE v R B3 (LBD)
o Kl Vear M 2.4V F 4.5V
18. EEAKTHFEHIE A IR (Vo) #8238 (LDO)
o Vpp HLER LLEE N 0.4*Vear ~ 0.66*Vgar AN ] HEL T
19. B 1M1 E /28 (Watch Dog Timer, WDT) LA R Zifehst 81
e {f Fast/ Slow Mode i21T, 7E Idle / Stop Mode %1% 1t
o 32K X 64K i H = AL
20. 6 FE AL (Reset)
o FHIEN
o TIEIANI S (P2.7) B AL
o HIEHIETIMEN
o M4 A7 (SIW Command Reset)
o 1] U HE v B B2 47 #1 (LVR1, when Vgar < 1.6V)
o 1 I I HEL v L IR B2 A7 #2 (LVR2, when Vgar < 2.4V ~ 4.5V)
21. 4 P YR TR
o [Rgp (Fast) =/ 184h (Slow) #5538/ 2% A (1dle) #5x0/{5% 11 (Stop) A3k
22. R R/ICE#&D
o il P1.2/P13 511, 5 ICP Zwfs 51 JI3L H
23. TAEHEAMER
Vgar = 2.0V ~ 5.5V
1.1uA LCD Hjit @Vear= 3V
0.1uA LVR1 Hjit @Vear=3V
1.1uA SXT/SRC Fl R Geh 8l L @Vpp = 1.5V
0.5UA fili 3% (ATK) B @Vear = 3V
o it 2.8uA Idle iz HLIA, FU45 LCD BARL, LVRL B R LA K ATK 393 @Vear =3V, Vpp=1.5V
24, TAEREVEH
e —40°C ~ +85°C
25. 48-pin LQFP #t%&

TM52F2280/80B/84/84B #i#&+5

F2280 / F2280B / F2284 | F2284B it: i LR

Dite F2280 F2284 F2280B F2284B
i H I H G
IAP 55 A\ F il TCIAPWE PR ] T AF I APWE 812, 77 T IAPES N
B 51 R Gl 6 MHz, 8% FRC/2 8 MHz, & FRC/1
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=
51 BIE
— N
X X
UL ™M
5839 © o
CRCRCRCRY) %)
W =3
DDADDD o™~ O©LO S
BAINBOOOO D22
coadacaWUWwWwwwoOOo
oo nnnononOOO
HEEEEEREEERE
/ N
SEG15/P0.4A[ 1| ® 36 | COMS5/SEG1
RFC2R/SEG16/P0.3 [ 2 | 35 ] COMA4/SEGO
RFC1R/SEG17/P0.2 [ 3 | [34] com3
RFCOR/SEG18/P0.1 [ 4 | [33] COM2
RFCX/SEG19/P0.0 [ 5 | TM52F2280 32 ] cCOM1
MISO/SEG20/P2.6 [ 6 | [31] COMO
SCK/SEG21/P2.5 [ 7 | 30 | VBAT
MOSI/SEG22/P2.4 [ 8 | LQFP-48 29 VDD
RXD/TK14/SEG23/P3.0 [ 9 | 28] VSS
TXDITK13/SEG24/P3.1 [ 10 | [27] P0.7/SX1
INTO/TK12/SEG25/P3.2 [11 | 26 ] P2.0/SX2
INTUTK11/SEG26/P3.3 [ 12| 25 | P2.7/INT2/RSTNn/VPP
\, /
M| || |O| [~ |0 |Of || |N|[Mm| |
EEEEREEREREE
SO~ OANMT 0N O~
N MO MO M A A A A A A A -
[ N in IR i N Y/ Y Y Y Y Y Y B 0
R EERRE R
JQXYNXYYYXYYYYY
(O ull ol il el il el ol ol ol el
SSad00Sdd IO 3=
I—OHONDODDDDD
SFPELIIIICS
= Ao
= &
I—
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5| IR
Name In/Out Pin Description
A7 G RS NS HE g 1, AT it 5 A R T N, CMIOS 4% 4 HH 31U (open drrain)
P1.0~P1.7 /0 |# . bhrr PR e . X8t 5] B sSPAR fk m] DAMeEE CPU A Idle /
Stop B .
P3.0~P3.2 1o ﬁ%%‘i‘z?ﬁﬁi_)\/ﬁwﬁﬁﬁ 1, A] Eﬁ%#%ﬁmﬁﬁ@A, CMOS #4504 7% (pseudo
open drain) . b7 HUPH A IR
P3.3-P3.7 1o Az g FE NS o 1, Rt 5 R A R N, CMOS #EHfar th Bl gt . B
HAL B A A 4%
P0.0~P0.7 1o A7 G P2 A N T HE i 11, ] it R Ak R i N B CMIOS HEHR S o s rELFELR FR
P2.0~P2.6 PRI
P2.7 11O | Ar g dam N Hh g 11, A e 2 R fd i i N\ SO Ui o o [ b FRLFHL
INTO, INT1 I AN E P B BV R TN, Idle / Stop A5 2N BE 5] I N
INT2 I HRER R BES s N, 1dle / Stop #5E 2MefE 5] B
RXD I/0 | UART #3X O %idle ik e lie, 1550 1/2/3 Hds 4k
D Jo | UART B ogaa‘%%iii, P 1/2/3 B¥i ik . (R UART U, %51 K
IR AT R
MISO 110 | SPI F 15l Bdim AN, M5 B th
MOSI 110 | SPI =1 Hdmin i, BB EdEim A
SCK 1/0 | SPI F= 45 X i Bt B R A X I i
T0,T1, T2 I Timer0, Timerd, Timer2 ZF 1505 % A
T2EX I Timer2 A5 filUR SN
T10, T1B O | Timerl i HBR L 2/3/4 2 1RG5 45 5 5t
T20 O | Timer2 i tHBR LA 2/3/4 i
TCO O | RGWBIERLL 1/2/3/4 Hir
RFCOR~RFC2R| O |RFC HiPHIZEH:S| [
RFCX I RFC B &0 A 5]
SEG0~SEG9 o LCD/LED SEG %t
SEG10~SEG26 0 LCD SEG %t
COMO0~COM3 0 LCD/LED COM %t
COM4~COM7 0 LCD COM #irth
AD1~AD7 I 6 {7 ADC #ii \
TKO~TK14 I fib F5 4% 48 g N\ (F2280/80B)
CLD 11O | fisef e o v gy SO B PR 2 %8 452 5| T (F2280/80B)
RSTn I AMER I HELSP A S B AN
SX1, SX2 - 32768Hz (SXT) it A/ P Ee i 17 v i 12 5| )
FX1, FX2 - 1~8 MHz (FXT) A/ &4l 1% 2 i 2 51 1
VPP I Flash g s H 5\
VDD — | BER RIS A A LDO FR R4S 1A, 55 ZEN LuF A E] Vs
VBAT, VSS LA N 51 LA, VBAT J2& 1/0 5] I H )

2 AL /0 5 R IR A Vs 2 Vgate

DS-TM52F2280_80B_84 84B_S
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Cl) it
S5 I fir th T iRE
[oe] —
<t o = =
i 514 &1 & | o|3|E|a ool 2|22
o ~ g = % €180 8 Q| W -53) G| 5| Others
o S |z |22 5|0 E
510 HI<|F
1 SEG15/P0.4| 1/O LCD DL ° °
2 RFC2R/SEG16/P0.3| I/O LCD DL ° ° RFC
3 RFC1R/SEG17/P0.2| I/O LCD DL ° ° RFC
4 RFCOR/SEG18/P0.1]| I/O LCD DL ° ° RFC
5 RFCX/SEG19/P0.0| I/O LCD DL ° ° ° RFC
6 MISO/SEG20/P2.6 | 1/0 LCD DL ° ° SPI
7 SCK/SEG21/P2.5| /O LCD DL ° ° SPI
8 MOSI/SEG22/P2.4| 1/O LCD DL ° ° SPI
9 RXD/TK14/SEG23/P3.0| I/O LCD DL o | o ° ° UART
10| TXD/TK13/SEG?24/P3.1| I/O LCD DL o | o ° ° UART
11| INTO/TK12/SEG25/P3.2| I/O LCD DL| o | e | e | @ ° °
12| INT1/TK11/SEG26/P3.3| I/O LCD DL| e | e | @ o | o °
13 TO/CLD/P3.4| 1/0 | I/O Input | PU ° ° ° °
14 T1/T10/TK10/P3.5| I/O | I/O Input | PU ° ° ° e | Clock out
15 T1B/TK9/P3.6| I/O | I/O Input | PU ) ° ° Clock out
16 TCO/TKS8/P3.7| 1/0 | 1/O Input | PU ) ° ° Clock out
17 T2/T20/TK7/P1.0{ I/O | 1/Olnput | PU | @ | @ | @ ° ° e | Clock out
18 T2EX/ /TK6/P1.1| /O | 1/Olnput | PU | @ | @ | @ ° o | o | o
19 /TK5/P1.2| /O | I/Olnput [ PU | @ | @ | @ ° o | o
20 J/TK4/PL3| /O | 1/Olnput | PU | @ | @ | @ ° o | o
21 /TK3/P1.4| I/O | I/Olnput [ PU | @ | @ | @ ° o | o
22 /TK2/P15| /O | 1/Olnput | PU | @ | @ | @ ° o | o
23 /TK1/P1.6| I/O | I/Olnput [ PU | @ | @ | @ ° o | o
24 /TKO/PL7| /O | I/Olnput | PU | @ | @ | @ ° o | o
25 VPP/RSTN/INT2/P2.7| I/O | I/Olnput | PU | @ | @ ° Reset/VPP
26 SX2/P2.0| /O | /O Input | PU ° SXT
27 SX1/P0.7 | /O | I/O Input | PU ° SXT
28 Vvss| P Vs -
29 VDD | - Vb -
30 VBAT| P Veat —

- -
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S5 I fir th T )RE
[ee] = +—
5 © - al| Sla >l 3|5
% gl I% % % ; é > 8 ) 8 Q ﬁ 3 %L Others
— S hls | =19 o|aJ|a|8|x|¢g Misc.
. =1g13|" SlEIE
i o

31 COMO| O LCD | DL o | o
32 COoM1| O LCD | DL o | o
33 COM2| O LCD | DL o | o
34 COM3| O LCD | DL o | o
35 SEG0O/COM4| O LCD | DL o | o
36 SEG1/COM5| O LCD | DL o | o
37 SEG2/COM6| O LCD | DL o | o
38 SEG3/COM7| O LCD | DL o | o
39 SEG4| O LCD | DL o | o
40 SEG5| O LCD | DL o | o
41 SEG6| O LCD | DL o | o
42 SEG7| O LCD | DL o | o
43 SEG8| O LCD DL o | o
- SEGY9| O LCD DL o | e
44 SEG10/P2.3| 1/O| LCD | DL ° °
45 FX2/SEG11/P2.2| I/O LCD DL ° ° FXT
46 FX1/SEG12/P2.1| I/O LCD DL ° ° FXT
47 SEG13/P0.6| I/O | LCD | DL ° °
48 SEG14/P0.5| 1/0 LCD DL ° °
Symbol:

P.P. = CMOS Push-Pull Output

0.D. = Open Drain

P.O.D. = Pseudo Open Drain

PU =Pull up

DL = Drive Low

- -
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1. CPU &

PRI 8051 [MZEM,CESENIT R -G . TMS2 (O HiA — it 8051 A% 11 4 Al i a2 il 2%,
A DI RN s 48 8051 o i B mi M RE . TMB2 R A ida il ds #e AR 8051 454 4E
)RR RIS, DA AR — AR R R R AR, DA RGeS KT REE . CPU &0
67T ALU, R RE T (PSW), 2nes (ACC), B #ifias, HEARIBE (SP), Bdifs 4t (DPTR), Wit
THER (PC), 182 PRID AR, LA EAZ O IR IR TN RE 25 47 3% (SFR) »

1.1 Bin#& (ACC)

ZAAF AR T — NS HE S K2 H ALU #B1E. RINEREE AN A 8L ACC A I #FK
TAEA Ao TEACR, RIMEBPELRN “ATE “ACCT, BfER K. RING, IEWHAFRTR,
BB A A7 B T KRR PR R . RINE2 58 A ARIs AR RIS H ) i 2,
BIMEH S ERARZHEARMERIZFE RIS R, UL B I8 .

SFR EOh Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
ACC ACC.7 ACC.6 ACC.5 ACC.4 ACC.3 ACC.2 ACC.1 ACC.0
R/IW RIW R/IW R/IW R/IW R/IW R/IW R/IW R/IW
Reset 0 0 0 0 0 0 0 0

EOh.7~0 ACC: &/

1.2 B 72 (B)

“B AL A A ACC ZARH MUK, AT 1A HE. Attt 1ok sz dR 2 15 —
MFE. BN, EARIE NI AR . B AR AEds A H T AN 8051 454, MUL Al DIV.
2 A REERLS — AL SERBAAECE Bo X MUL M DIV 5%, 1746 ZERGX s S BUHE
A1 B.

SFR FOh Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

B B.7 B.6 B.5 B.4 B.3 B.2 B.1 B.0

R/IW R/IW R/IW R/IW R/IW R/IW R/IW R/IW R/IW
Reset 0 0 0 0 0 0 0 0

FOh.7~0 B: B Ziff-#as

1.3 MRS (SP)

SP ZFfrantl & iR IREN. BT LCALL, ACALL 1 PUSH 54 F, MERRIRERSEIN 1, PRt
WA BB T . PUT RET, RETIHI POP R4 i, HERCHURIR [ R 3 T e Jo, HEARARETFI 1.

SFR 81h Bit7 | Bité | Bits5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
SP SP
RIW RIW
Reset o | o | o [ o [ o [ 1 | 1 | 1

81h.7~0  SP: Mifk$a4t
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1.4 HIE4R4% (DPTRS)

TMB2 85 B A AN EETRET, CATLSZ A Ff) SFR Huhl. &4 DPTR [IR/NE 16 fi7, B H N EUE
M 7% E T (DPH) AL %35 (DPL) . i% DPTR F T 16 frihdik 4817 1% 28 AEEL, fmAs Ty
RIS AR A FE P Wb . W B DPSEL 8 HIAL VYRR R ACHS 8 B /N 0 B B0 F8 BT 2 1) 31T V) e

SFR 82h Bit7 | Bité | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0
DPL DPL
RIW RIW
Reset 0 | o | o0 | 0 | o | 0 | o | o

82h.7~0 DPL: ¥dEfe4H ke

SFR 83h Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
DPH DPH
RIW RIW
Reset 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0

83h.7~0 DPH: ¥iE484t & 73

SFR F8h Bit0
AUX1 DPSEL
R/W R/W
Reset 0

F8h.0 DPSEL: 2172 DPTRYJ#

. -
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1.5 BFREFE (PSW)

ZAAE A S CPU AT ALU #-E S 3UPIR S

25
HiGho

22520 PSW #8440 F AT

. Flag i Flag
Instruction Instruction
C oV | AC C |0V |AC

ADD X X X CLRC 0
ADDC X X X CPLC X

SUBB X X X ANL C, bit X

MUL 0 X ANL C, /bit X

DIV 0 X ORL C, bhit X

DA X ORL C, /hit X

RRC X MOV C, bit X

RLC X CINE X
SETB C 1

“0” BRI ERIEE,

17 FRPRERREN X" FRbR RS Y THRIERL R

SFR DOh Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit1 Bit 0
PSW CY AC FO RS1 RSO ov F1 P
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0 0

DOh.7 CY:ALU #A47 b5 &

DOh.6 AC: ALU % Bt i b &

DOh.5 FO: i8I A % 2 X hr ik

DOh.4~3 RS1, RS0: (RS1, RS0) [N T Ja 8l 2 TAE A7 #s A7t X N -

00: f7fi&[X 0 (00h~07h)
01: %X 1(08h~O0Fh)
10: fEfiE X 2 (10h~17h)
11: f# %X 3 (18h~1Fh)

DOh.2 OV:ALU i i br &

DOh.1 F1:i8 A # e bk

DOh.0 P: & Ebr . BTN RS AR E /ST RN RN “1” Mz &/ EmE.

PSW
Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1l | Bit0
RIW | R'W | RIW | RIW | RIW | RIW | R/IW | RIW
CY | AC| FO |RS1| RSO | OV | F1 | P
Register Bank 3
1Fh
1sn| RO R1|R2 | R3| R4 [R5 | RE | R7
RS1 RSO Bank -
Register Bank 2
1 1 3 17h
10h Ro\Rl\Rz\Rs\m\Rs\Re\m
! 0 2 Register Bank 1
0 1 1 OFh
osh|Ro | R1 |R2| R3 | R4 [R5 | Re | RY
0 0 0 Register Bank 0 o7h
RO‘Rl‘RZ‘R3‘R4‘R5‘R6‘R7

DS-TM52F2280 80B_84 84B S
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2. f7fiE#E (Memory)
2.1 INFFRE P 124 2% (Flash Program Memory)

F2280/80B/84/84B 4 8K F i IINMFFE A7l a%, A CHFELLIRFE (ICP), 7EN HYmAE (IAP) FIfE
ARG 9mFE (ISP) hae i, b Flash m R E4EE E /b 50K K LL_LE. [NAFEFE P A7 i 2% i st bk 2 1)
(0000h~1FFFh) #1153 N 2 A b X H A

211 FEFFAERKTIRESX

P a G 2 N1 (LFFEh~1FFFh) # SRS B d B 7 (CFGW), 7 _E L& A7 (POR) i,
B AR B A BB A AF 8 . Hihk 2R 1FOOh~1FFDh & IAP H Hi[X 1, 1 0000h~005Fh
WekruE 8051 & SCONE AL/ Wr A & . AELRFE (ICE) AR, A 75 1 B 0DOOh~OFFFh it
HEAsE LA ICE &G i@ e .

8K Bytes program memory

0000h
A7/ E) &, Reset/Interrupt Vector
005Fh
0060h
¥ F & 2%, User Code area
0CFFh
0DO00Oh
TELR A B TR X 35k, ICE mode reserve area
OFFFh
1000h
{5 i # F2 7, User Code area
1EFFh
1FO00h
IAP H H X 15, IAP-Free area
1FFDh
1FFEh " N
1FFFh OB E 7, CFGW

2.1.2 [NFF ICP #5K

INTEAEAE 2 AT LA tenx &4 1685 28 (TWRI98/TWR9) , ix 75 % %= /b JUAR 25 (VBAT, VSS, P1.2
P13 G EEBNZE LT RAE . AR AERS ), R UOH — ANEAN B R 2
VPP (P2.7) 5| liEH e 4% . Gn R P ABAE B AR EES AR - N AF AT e (T LR Ym A2, ICP) , IX 48
S AR EE R 1) H HORIE B RIRE 28 - I A EE R W RSB TIE, 1555
K AP ZRL, B 2 R 5] AT DA m R g R SRR T

EZARIH ERE
4-Wire VBAT, VSS, P1.2, P1.3
5-Wire VBAT, VSS, P1.2, P1.3, VPP
6-Wire VBAT, VSS, P1.2, P1.3, VPP, P1.0
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2.1.3 [N IAP R

F2280/80B/84/84B A “{EMN H4ufe” (IAP) Thfg, € FUVFRAEE CPU BT I X N7t a8 1 5 2
P, G EEPROM fEHUEE —FET7 8. IAP ThRER LT E N, XEWE F2280/80B/84/84B
FEATEELE G NG — NN UL . IAP o] s 25 180700 B AL A& 254 A7, IR H LA
1 “MVCLOCK” 1 “IAPALL %l 27 /7 %% 5357 € 3, W N s

8K Bytes Flash Flash memory | MVCLOCK | IAPALL MOVC | MOVX (IAP)
Program memory Accessible Accessible
0000h 1 X No No
MOVC-Lock area 0000h~01FFh 0 0 Yes No
01FFh 0 1 Yes Yes
0200h X 0 Yes No
IAP-AIl area 0200h~1EFFh
1EFFh X 1 Yes Yes
1F00h
IAP-Free area 1FO0h~1FFDh X X Yes Yes
1FFDh
1FFEh X 0 Yes No
CFGW area dARE X 1 Yes Yes
1FFFh 1FFFh X X Yes No

76 1IAP IR, NAEFE A7 6 8% 20 N DU A B X : MOVC-Lock [X, IAP-AIl [X, IAP-Free X, #R )5
CFGW [X . X VU XA AR R il

MOVC-Lock [X: 1AP 13/5 Hf MVCLOCK £z fir BRI, & 1l LA ] MOVC F1 MOV X 54 %1% [X 35k 1)
TEERE ST XA XIEAI KNS 512 775, Bl Ihge e N TR RS, BRE 1AP A
F LS AN LXK B SR G D i 2 2 H tenx TWRO8/99 11 IN 1747 fif 4 1 5\ CFGW.

IAP-AIl X : 1 IAPALL 25 2347, LLFT IE7E 1AP B rh, 5O\ N F R e B8 i 3R 3 X, P2 AR T
FE PR AR IV . AKX KN 7424 =35, JHH IAPALL FH#E5 A\ 65h 3] SFR
SWCMD 97h i B LA E IAPALL =ik . S8, BT LU MOVX 54 KA N H F2 7 4L
5 NINAE 0200h F| 1EFFh AL E. WA P AEAEA IAPALL Dife, AP m LB BEES A
SFR SWCMD 97h LLiERR IAPALL #=HilArE . i, ANEE 55 H e @A (R R — N NAE
P E RS

IAP-Free [X : A7 ¥ I RARY" . & 0] LAAT SEHBAF Al R G54 VE vh — VR e A 2 R 10 S e . TA
178 X St AT B AR 2000, (R A X8 & A fe i 1 XA X R/ 254 27, 25T —
A~ EEPROM. AP f A SR INAF R TAE I . 1Rt 2%, BAAEEERE 75 4hin— 1~ EEPROM g} H A 47
it % s (E2BLTE AT DL S F BN R AL, B N U 8 i $s, /b3 EEPROM AT DAAS

P

CFGW X :¥%H 2 MR (CFGWH I CFGWL) ,'Efr T 7 INfEA B B I i J5 2 bk
CFGWH 2 AFT# 1IAP FHUH, 24 IAPALL trE#i % E S CFGWL nl#% 1IAP fFH. &L
J&, CFGWL # & %] SFR F7h, 2 J5 A nT Lhd@id &k SFR F7h k4 CFGWL %l g
CFGWL 7£ F2280/80B/84/84B #f 52 XA FRC A2 5 4% il .
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2.1.4 1AP BRZBEF

IAP N5 Nk “MOVX @DPTR, A” #54 KsCHL, £ 5 51 (DPTR) AL & [N A7 11 H #x Hb kit
(0000h~1FFEh), ACC 1 & 25 A f ¥4 . F2280B/84B 7E IAP 25 A\ i % ZH5c % IAPWE fi#t
B, F2280/84 R SLRR . IAP [NAFE5 N KL T E 500uS, RN, CPU AT ApIRAS, HATE FM IR
He CGERF 2%, LCD %5) fE 5 N AR 4k 821847 . AR AAE IAP 558 fa Ab B AR P2 AR I Fh T . TN AF
IAP 5 N\ 75 BLE 1 R Gu i B A DL B s 1 Vpp FELUE, AP Ltk 2.8V<Vpp<3.6V.

H TR P Al 2 A AP 2 3= [R]— AN sk 2= (], HEL H btk FE R 0000h~1FFFh [X 35, IAP &) DL
i “MOVX A, @DPTR”EY, “MOVC &AM E. INFEH AP S BUA T B4 AN CPU 251
B 18]

; IAP example code

:need 2.8V < Vpp <3.6V
MOV DPTR, #1F00h ; DPTR = 1F0Oh = target AP address
MOV A, #5Ah ; A =5Ah = target IAP write data
MOV A9h, #A0h ; IAPWE=1 for F2280B/84B
MOVX  @DPTR, A ; Flash[1LFOONh] = 5Ah, after IAP write

; 200ps~500us H/W writing time, CPU wait
MOV A9h, #00h ; IAPWE=0 immediately after IAP write
CLR A ;A=0
MOVX A, @DPTR ; A=5Ah
CLR A ;A=0
MOVC A, @A+DPTR ; A=5Ah
Flash 1FFFh Bit 5
CFGWH MVCLOCK

1FFFh.5 MVCLOCK: 15 A1, MOVCHIMOVXHE 4 %F MOV CAl [X [ 77 B 52 5% PR 1 1

SFR 97h Bit7 | Bité | Bits | Bit4 | Bit3 | Bit2 | Bitl [ Bit0
SWCMD IAPALL /
RIW W RIW
Reset 0

97h.7~0  IAPALL (W) : 5 A\ 65h LA B IAPALL #Z#iFr & ; 5 AN B NER IAPALL #5:&. ZVAE
IAP 12858 4%, 7RI IAPALL 7R .

97h.0 IAPALL (R) : fa7R A7 X W] 538 I IAP A2, 6745 & MVCLOCK & X 1AP £7HRIX 45 .
SFR A9h Bit7 | Bit6 | Bit5
INTEL IAPWE
RIW RIW
Reset 0 | o 0

A9h.7~5 IAPWE: IAP [Nf£5 NF%Hi| (1L F2280B/84B)
101: S 1AP INAEB N . VAT IAP B N5ERL1%, TLEIEE IAPWE 5%
HA 22 1AP INTEB N

2.15 [RfE ISP #ER

“TERGHwIE” (ISP) FIHTEF 1AP KL H H HI2E A T R P05 . HP T LMER UART/SPI
ol HoAh 757k WA LR IRAT B R ALY, SR 5 1AP MR B 7 0B NS . ISP #fE & 4% ; 3
A e TFELRE RIS X, A2 ISP L FE 1 8 2 KN AT X
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2.2 BIEAF6E7S (Data Memory)

IEMnFRER] 8051,F2280/80B/84/84B A N FI AN A A7 filr #s 25 [0] . NI E I A7 = 7] B 256
1 IRAM A1 67 1) SFR, X it & IR ST AT IR g4 2 256 1511
XRAM, LCDRAM F1 IAP [N 17, R gl MOVX #5417 B .

Internal External
Data Memory Data Memory
FFh 0000h
IRAM SFR
Indirect Direct IhAP glas_?h
Addressing Addressing shared wi
80h Program memory
7Fh
IRAM 1FFFh
Direct/Indirect
Addressi
ressing FOOOh LCD RAM
00h
FFOOh
XRAM
FFFFh
2.2.1 IRAM

IRAM {7+ 8051 W IREHEA7AiE =5 0] . FEAS 256 745 IRAM AT LA FH [l 4 F- HE A7 B, HA AR
128 F A LM EAE S A B A VU BB T A2 4 ( PSW T K), (& ¥E IRAM =45 [E] AL 00h
F| 1Fh, itk 20h 3 2Fh 1 16 775 IRAM 2= (8] 7] LA A7 T 0k IRAM AT DAE N — % 25 17 2% AR
FrHfER% .

2.2.2 XRAM

XRAM i+ 8051 #hEHE A7 it 2% == (Al (Hbk . FFOOh %] FFFFh). 256 777 XRAM Hfgid i
“MOVX 8 & A7 HL .

2.2.3 SFRs

B B AN D REREEL, 4 1/O,:6 i e I 280 H 2028 . JF 11 (UART) 45245 #1022 0 i RR R Th e 25 A7 7%
(SFR) frHUH . X LT A7 2% 7 F BB R A7 2 o) B 128 #7157 & (80h | FFh JE[]) » &
A 14 AT FhER SFR (X EMRE AT NI 8 N Ealfhn 2T F-HE/), i ACC, B %47
#%, PSW, TCON, SCON %5, H'& SFR Hfet&747Fhk. SFR #2417 CPU FLEk 7y JE 1L D Re ik gk
TR A NS . BR T bRk 8051 ThAER 17 as4b, F2280/80B/84/84B LKL & T A4 T R G4k
iRe 271725, 110 SPI/LCD 2554545 Thik .
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Internal Data Memory

Direct / Indirect Addressing 7Fh FEh
General Purpose RAM Indire(cst:\::\j/lr)essing DSi'r:eFf;t
Addressing
30h 80h
AR NS
6F | 6E |6D | 6C | 6B | 6A [ 69 | 68
67 | 66 | 65 | 64 | 63 | 62 | 61 | 60 7Fh
5F [ 5E [s5D [ 5C [ 5B [ 5A[ 59 [ 58
57 | 56 [ 55 | 54 [ 53 | 52 | 51 [ 50
A
37 |36 [35 | 34|33 |32[31|30| addressable Addressing
2F [2E [2D | 2C [ 2B [2A | 29 | 28 20h (SRAM) E8h
T TIE 1D 1C] 18 1A 19 15 ACC__|Eon
IO . CLKCON | peh
07 | 06 |05 | 04|03 | 02]01]00 PSW DOh
Register Bank 3 1Fh T2CON | csh
18 Direct / Inc_jirect F;s g::
Register Bank 2 17h Addressing Bon
10h
IE A8h
Register Bank 1 OFh P2 AOh
08h SCON | 9sh
. 07h & le P1 90h
Register Bank 0 TCON 8h
00h PO 80h
8/0 9/1 Al2 B/3 Cl4 D/5 E/6 Fr7
F8h AUX1
FOh B FRCF
E8h
EOh ACC
D8h | CLKCON
DOh PSW
C8h T2CON RCP2L RCP2H TL2 TH2
COh BGADCS | BGADCD | ATKCMPO | ATKCMP1 | ATKCMP2 | ATKCMP3
B8h IP IPH IP1 IP1H SPCON SPSTA SPDAT
BOh P3 LCON LCON2 TM3SEC TM3DL TM3DH TM3RLD | TM3ADJ
A8h IE INTE1 ATKDT TKDL TKCON TKCON2 RFCON
AOh P2 P1IMODL | PIMODH | P3MODL | PBMODH | TOCON VCON
98h SCON SBUF
90h P1 POOE PINMODE P20E OPTION INTFLG PIWKUP | SWCMD
88h TCON TMOD TLO TL1 THO TH1
80h PO SP DPL DPH PCON
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3. HFEEHE

VBAT 5] JHZX AN IR, B gt R RS A B @K Ih#E LDO Fak4s, H T8 Wl TAE.
VDD &y LDO F%mH 5] i, 53— NAhE WuF BB %ER:S] VSS, Fl THE B FfaE. Wi
LDOE=0, LDO %[}, VDD % #£%] VBAT (Vpp=Vgar) . WIHE LDOE=1, LDO J5H, VSET1/VSET2
SFR A] L% & Vpp HLJE. E VSET1/2=0~6 ¥}, Vpp=Vear*12/30~Vear*19/30, LDO X FEH 0.3uA.
MAE VSET1/2=7 I, Vpp=Ves*2.75=1.2V*2.75=3.3V, LDO #EH. 15uA (| Bandgap & H) . 1% Voo
FEL s AT FRRAEGCS ) LAY A, (B P IR I 5055 FE R G B AR (B e I Bl R 75 B8 = 1) Vipp B
JE), A T2 1.4V<Vpp<4.0V 4. 78 IAP BEAE N, A B FEEE Vop>2.8V.

F2280/80B/84/84B i HA5— AW HE 1.2V [ (Bandgap) ZE 1 H T, DAL H vt HE A0 (LBD) A1
R H M R S 42 (LVR2) . H it H e p FLBE R 43 22 e 2 ), AR 5 55 B P R b AT .
FUREN Vigar I FE 1 B 1%, AT VSETL/VSET2 SFR BB SR E Vpp HLE HL .y FRUFN b 5 2%
SVHFEA T BRI, A AN TAEMHEAT. BT Vear BEEPBMIERZE, A/
A LA — /N AN — 2k, L A H A — Ik, CAYs /D FE R #E o

LVR2E—
HIP_RESET
_CMPO__4
_ UBQTK

s
j 3.3V
BandGa
CHMPVS P 1.2V | l
CHP
+ | VoD
S mf

LDOE
3/_ 3.3V
% USET2 USET

USET1——

USET=7
PD
LDO fa 28 A tbik 3%

sV LDOE=0 Veatr | Vear
Forbidden area VSET =3V =5V
4.0V 4.0V Voo Voo
3.3V (VSET=7) 7 3.00 | 3.30
6 1.88 | 3.13

2.4V (VSET=2)
2.2V (VSET=1) 5 1.76 2.94
2.0V (VSET=0) 4 1.65 2.75
3 154 | 2.56
2 143 | 2.38
1 - 2.19
Vgar = 0 - 2.00

Vgat t0 Vpp R RIFR
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CMPVS
CMPO
o123 |4|5|6|7|8|9|10|11|12|13|14]|15
4.5V < Vgar o1 1|11 |11l |1|1]1]1
4.3V < Vgar< 4.5V o1 a2 |alalal1]l1]1]o0
4.1V < Vgar< 4.3V o1 a1l |alal2a]l1]l1]o]o0
3.9V < Vgar< 4.1V o111 |1|1|1|1|1|1|1|1|l1]l0|0]O
3.7V < Vgar < 3.9V o1 1|11 |1|1|1|1|1|1|12]l0o]lo|l0]oO
3.5V < Vgar< 3.7V of1|1|1|1|1|1|1|1|2|1]lo]loflo|lo]|oO
3.3V < Vgar< 3.5V o121 |1]1]1|1]j1|1|1]o0of|0oflo]O0]|O0]|oO
3.1V < Vgar< 3.3V of1f(1|1|1|1|1|1|1|0oflofloflo|O0|O]|O
3.0V < Vgar< 3.1V of1f1|1|1|1|l1|l1|loflofofoflo|loOo|O]|O
2.9V < Vgar< 3.0V of1|1|1|1|1|l1|loflofofofoflo|lo|O]|oO
2.8V < Vgar< 2.9V of1f(1|1|1|1|lofloflofofo|lo|oOo|O|O]|O
2.7V < Vgar< 2.8V of1f(1|1|1|ofloflojofofjo|lo|O|O|O]|O
2.6V < Vgar< 2.7V of1f(1|1|ofloflofloflofofo|lo|O|O|O|O
2.5V < Vgar< 2.6V of1(1loflofloflofloflofo|lo|lo|lo|oOo|O]|oO
2.4V < Vgar< 2.5V of1jofloflofloflofloflo|fo|lo|lo|o|oO|O]|oO
Vgar < 2.4V ojfojoflofloflo|jo|lo|Jo|Jo|o|o|O|O|O]|O
Vear BEBFSHEESER

SFR A7h Bit 7 Bit 6 Bit5 | Bit4 | Bit3 Bit2 | Bitl1 | Bit0

VCON — LDOE VSET2 VSET1

RIW — RIW RIW RIW

Reset 1 1 | 1 | 1 1 | 1 | 1

AT7h.6

LDOE: iy N LDO F&  #84% il

0: LDO KM, Vpp = Vear

1: LDO J1J&, Vpp = LDOR [ 2t

ATh.5~3 VSET2: £ Fast/Slow # 3, LDOE=1 I, Vpp Z H.JE & &

YE: £ ICE 50T, VCON = 1E Ox7F (BALERVCIRE)

000:
001:
010:
011:
100:
101:
110:
111:

000:
001:
010:
011:
100:
101:
110:
111:

VDD = VBAT*120/300
VDD = VBAT*131/300
VDD = VBAT*143/3OO
VDD = VBAT*154/300
VDD = VBAT*165/300
VDD = VBAT*176/300
VDD = VBAT*188/300

Vpp = Vpe*2.75 = 1.2V*2.75 = 3.3V
A7h.2~0 VSET1: 7£ Idle/Stop 13, LDOE=1 I}, Vpp & B[ B

VDD = VBAT*120/300
VDD = VBAT*131/300
VDD = VBAT*143/300
VDD = VBAT*154/300
VDD = VBAT*165/3OO
VDD = VBAT*176/300
VDD = VBAT*188/300

VDD = VBG*2-75 =1.2V*2.75=3.3V

E: W R G (System Clock) /& FRC/FXT, I VCON FAKLA T 7Rk HE

3V mﬁﬁ :LDOE=0. (VDD :VBAT)I VSET=0~6.

5V Eﬁﬁ :LDOE=1, VSET=7. (VDD =Vgat when Vear<3.3V, Vpp=3.3V when VBAT>3-3V)
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SFR C2h | | Bit3 | Bit2 | Bitl1 | Bit0
BGADCS CMPVS

RIW RIW

Reset | | 0 | 0 | 0 | 0

C2h.3~0 CMPVS: i+ Vear HFHAY EER AT LLEER N 1.2V BdEdb T b . Wi LVR2E=1, CMPO=0
2 Gt SR ol AR L P R R AT #2 (LVR2) S

0000: Fh# a3 52

0001: EL#G 2% N F& Vear*12/24, LVR2=2.4V
0010: ELEE 2% N F& Vear*12/25, LVR2=2.5V
0011: ELEE 2 % N J& Vear*12/26, LVR2=2.6V
0100: EL#E 2 1% N F& Vear*12/27, LVR2=2.7V
0101: ELEE 2 1% N J& Vear*12/28, LVR2=2.8V
0110: ELEGERHIHINIE Vaar*12/29, LVR2=2.9V
0111: HAR BTN Var*12/30, LVR2=3.0V
1000: ELE 2S4S Vear*12/31, LVR2=3.1V
1001: ELE BRI N2 Vear*12/33, LVR2=3.3V
1010: ELE BRI N2 Vear*12/35, LVR2=3.5V
1011: ELE BRI N2 Vear*12/37, LVR2=3.7V
1100: LB BRI N2 Vear*12/39, LVR2=3.9V

1101: LEE AR IFINSE Vear*12/41, LVR2=4.1V
1110: LEE AR IFINSE Vear*12/43, LVR2=4.3V
1111: LEB AR IFINSE Vear*12/45, LVR2=4.5V
SFR C3h Bit 7 | | | | |
BGADCD CMPO
R/W R
Reset — | | | | |
C3h.7 CMPO: TR HEEF Vear HIEDERS LRGSR, “17 RIR Vear W EBER . W1HE

LVR2E=1, CMPO=0 & 5t & i 2% fL i FL R 2 47 #2 (LVR2)

SFR 94h | Bit4 |
OPTION PWRFLT

RIW RIW

Reset | 0 |
94h.4 PWRFLT: #&0 1 Mg End i Pt e

DS-TM52F2280_80B_84 84B_S
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4. B AL (Reset)
F2280/80B/84/84B 4 6 Fh & 7 J7i%:. CFGW #% il EAiThft. A5 SFR & ik 7] B ERIAE o

4.1 FHE AL (Power on Reset)

FHEAE, O E IR AR, #E1T 20mS [T, SR J5 M Flash 185 AN 715 R 3 CFGW #F
Fos (e EMNASEHRIMNE CFGW) o BN T Vear Ml Vop BUESGE E R Ve BT, 28
Ja BT 1.8V,

4.2 MR 5| I B AL (External Pin Reset)

AR S| BIE ALK A 2. RSTn 5| BT E LR 2 /DR E SRC B4 A B0 Al Rt . A
SIS T LA CFGW ffifig /25 11,

4.3 A E LI (Software Reset)

A A2 R 56h 5O\ SFR 11 97h Hibil k= A

4.4 B ¥R 288 AL (Watch Dog Timer Reset)

WDT % i E A7 CFGW {ifig/2% 1k, WDT i/l SYSCLK {Eyit#i 3. &7 Fast/Slow #Riz
17, 7£ Idle/Stop #Ex R AT 1k o B 100 2 B 8% v H s B v @ ik WDTPSC SFR € X . WDT H
CLRWDT SFR BB iEZ.

4.5 (KB EEA#1(LVRL)

LVR1 # CFGW (1] LVRIE fifigg/251k. sl 5 H, 24 Vear<l.5V, LVR1 7454, LVRL FEHEK
% (0.1uA @VEar=3V), ‘B FEELEHILR LT HEEC H 1 TAERE

4.6 (K ERA#2 (LVR2)

LVR2 # LVR2E SFR fiifg/Z5H . LVR2 J& A7 BREL BB E ™ 2 1 . 2 Vigar FEFH 2 IR 28 HLRAK T
1.2V i BREHER R (CMPO=0) K}, LVR2 kA . FIW %4i%ca% € iF CMPVS SFR, #84% J5 H
LVR2E=1, AP 1k LVR2 7E77 B AR I g fi & « LVR2 ffil &k A i CMPVS SFR i&#A
Vear=2.4V~4.5V. JHH LVR2 ThEEZ FEHL/Z 15UA @Vear=3V.

2 LVRL WZUE L, B35 AP-TMB52XXXXX_02S i) LVR1/LVR2 # & 15 &

ARG iR 8MHz 6MHz 2MHz 1IMHz
e ‘ LVR2=2.9V LVR2=2.6V LVR2=2.4V )
SURIREL LVRIZ LR | [ yRi=15v LVRI=L5V LVRI=L5V LVRI=LSV

LVR12 R E#
Flash 1FFFh Bit6 Bit4 Bit 1
CFGWH XRSTE WDTE LVRIE

1FFFh.6  XRSTE: 4B 5| I Ar#iil, 1=)5
1FFFh.4  WDTE: & e n 48 EAriEH], 1=f5 H .
1FFFh.l  LVRIE: {RHEEA#1 (LVRD) 541, 1=/5 H .
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SFR 97h Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
SWCMD / SWRST

RIW W W

Reset _
97h.7~0  SWRST (W): 5 A\56h LA~ A= #1521
SFR F8h Bit 3

AUX1 CLRWDT

RIW RIW

Reset 0
F8h.3 CLRWDT: BB 1 LIERRE | 140 E I #%
SFR 94h | Bit 2 |
OPTION WDTPSC

RIW RIW

Reset | 0 |
94h.2 WDTPSC: WDT i 434

0: WDT i i T 65536 R SiH 414k
1: WDT ¥ H! T-32768 R Gi bl b it-%

SFR C2h Bit 7 | | Bit3 | Bit2 | Bitl | Bit0
BGADCS | LVR2E CMPVS

RIW RIW RIW

Reset 0 | | 0 | 0 | 0 | 0
Cc2h.7 LVR2E : ik L B B A7#2 (LVR2) 241, 1=/3 . LVR2 2 Zi7E CMPVS ¥ & 5E i, 1 HL45 B

ez EEEH.

C2h.3~0 CMPVS:iEF Vpar A EE LRSS 1.2V AT IR .. R LVR2E=1, CMPO=0

2 & TR i A F b LR B AT #2 (LVR2) o

0000:
0001:
0010:
0011:
0100:
0101:
0110:
0111:
1000:
1001:
1010:
1011:
1100:
1101:
1110:
1111:

L 4% < 1A

FLALER PN Var*12/24, LVR2=2.4V
FLALER PN Var*12/25, LVR2=2.5V
FLALER PN Var*12/26, LVR2=2.6V
ELEC 23 AN JE Vaar*12/27, LVR2=2.7V
ELEC 23 N2 Vaar*12/28, LVR2=2.8V
b 28 (% N\ 2 Vear™12/29, LVR2=2.9V
FLE B i N J2 Var*12/30, LVR2=3.0V
L 2 3N 2 Vear*12/31, LVR2=3.1V
ELEC 25 AN 2 Vaar*12/33, LVR2=3.3V
ELEC 25 N2 Vaar*12/35, LVR2=3.5V
EL I 2R 3N J2 Vear*12/37, LVR2=3.7V
ELEC 25 N2 Vaar*12/39, LVR2=3.9V
PLER 2% N 2 Vgar™12/41, LVR2=4.1V
ELEC 23 N2 Vaar*12/43, LVR2=4.3V
ELEC 2SN JE Vpar*12/45, LVR2=4.5V
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5. FFek B TARAE

5.1 R4ik}%h (System Clock)

F2280/80B/84/84B % it7H XU & 245, £ CPU iz4T i, FI /vl DL 421 ¥ I biesoh 3148 b 5 iy 18 )
P BRTLLERERREL 1, 2, 4, 8, 16 B8 32 [ e ordiigs . Peehmr LAk FRC (g M #6 RC, 7.3728
MHz), FXT (P fn 4R, 1~8 MHz) 8% RFC (4M#R3% RC) » 1240 n] LLEH SXT (1214 f4RE, 32 KHz)
8 SRC (N #181# RC, 80 KHz @Vpp=3V, 40 KHz @Vpp=1.5V) . PiitE=t (Fast Mode) 18
= (Slow Mode) # & XA/ 128201 CPU E 1T

BA0JE, O R LMEEE SRC 1217, BT IBh R e =0 A 2, SIW LT DL & STPFSUB=1
LU IE FXT Al FRC PAJ/D S R RE . o0 1 78 )46 31 oAt U i A 2 2 i, SIW I8 25155 2 3]
Voo B, PU GRS I8 AT I 4t . BEE Vo FCVFCFTE B [ R G AP ARz 17, /et
RUEML T, 8 MHz R 48 s R E SR Vpp>2.9V.,

FEBENPRAEI I HT, SIW B ZSEkFEPEP 2R, R RFC AR PR 80K, SIW IE 751 B RFC
AR 5] I AT SFR. FRC /& E A7 BRI\ R R Bh2R, A% n] B FRCF SFR A%, ip HAE FHE
AR CFGW Eahingk 1 7.3728 MHz 1 8:3& £ ¥z

STPPCK
IDL—W
TIMER3 —ATKSCAMN
SRC SRC \EJJ
TIMER®
SLOWCLK | | Divide | __ TIMER1
1/2/../32 "o
SXT _FASTCLK | o
B s i
[ = SCKTYPE— SELFCK— et
SXTGAIN
t_ L 4
FRC ERC
PD—
EXT :::2}__FSUBCLK ::::}__ noc
FOSC ot
[EJ'ZXL IDL— WwDT
FSUBSEL— [:__
STPFSUB SLOWCLK
e —FASTCLK SLOWCLK /2 LCD
o ::::)__ FSUBCLK/128
P _J FSUBCLK/ 258
STPRFC FCKTYPE—
B8P L5

CLKCON SFR #% il RGN 211217 . HIW BHZIBEIT SIW T % B 1% %77 45« SIW H BEAE Pk
N B AR S A 2R AL B AE S B A A N e AR e Ap 2R A . T I AN EAE FRCIFXT A 20F H 5
STPFSUB=1 fl SELFCK=1, WX {ES X/ SFRE, =k X5 —" M.
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AR R Lt RS 8hE] TCO B (CMOS #iftk =) . TCO WM/ 543k i TCOCON
SFR & X.. TCO 5| 4 A 5E i PBMOD7 SFR & X (W55 7 %) .

Flash 1FFEh Bit4 | Bit3 | Bit2 | Bit1 | Bit0
CFGWL FRCF
FFEh.4~0 FRCF: FRC SiZ i3, {0 Fr fili& I FRCHE I 38 37,3728 MHz, FRCFig 3% 7 A& £ .

SFR F7h Bit4 | Bit3 | Bit2 | Bitl | Bit0
CFGWL FRCF

RIW RIW

Reset | [ - | - | -

F7h.4~0 FRCF: FRCHIZ ., T b & A fHCFGW B a8, 7 1F % A AT (] HABSFRZ:
FE—FE L/ S . R, FRCHES #his & nl il il S/W-T-CPUIS 1T i 3 B4 o
00h=rR UM, OFh=1x =i 4%, 10h=1 (A%,

SFR D8h Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit2 | Bitl | Bit0
CLKCON | FCKTYPE | FSUBSEL | SELFCK |SCKTYPE | STPFSUB CLKPSC

RIW RIW RIW RIW RIW RIW RIW

Reset 0 0 0 0 0 1 | o0 | 1

D8h.7 FCKTYPE: teh Y, 1% H BE7E M2 85 2 (SELFCK=0) i i %% o
0: R4 & FSUBCLK (FRC B FXT)
1: PREhERE RFC, B %A 1 200, S/W 4145 1% € IF RFC 4R % LI AH 5 SFR.
D8h.6 FSUBSEL : FSUBCLK #E#%, 1%7 A RE 718 B B X (SELFCK=0) i 4% .
0: FSUBCLK #:£% FRC
1: FSUBCLK #:#% FXT, P2.1 1 P2.2 2 3R 5] I
D8h.5 SELFCK: R Gii ik £, 1%47 R fEAE STPFSUB=0 & FCKTYPE=1 i} 245,
0: M2 &A= (SRC/ISXT)
1: Ppi i (FRC/IFXT/RFC)
D8h.4 SCKTYPE: &80 3584, Z A7 H RE7EPeof izt (SELFCK=1) i 4% .
0: 18 #h#EHE SRC
1: 18 4d k4% SXT, PO.7 F1 P2.0 A& 5L ¥R 5]
D8h.3 STPFSUB: 18%# /%5 AR A &Ry 1, A2 1E FXT/FRC L4 HL f). 47 R BEFE I8k RFC A
I A
D8h.2~0 CLKPSC: R4l #h o Aiias, A2 8EIR £ KN 32 /N EH I, 215 AP-TMB52XXXXX_01S.
000: ZR G 2 PReh B8 8h bR LA 32
001: RGEM o & Pph a8 BB LA 16
010: R R HREF SIS R L 8
011: RGhf P2 PehaiiS szl 4
100: RS 2 e sl e eh ik DL 2
101: RGuEep 2 ph el ieeh bk DL 1

SFR 94h Bit7 | Bit6 Bit 5 |
OPTION SXTGAIN STPPCK

RIW RIW RIW

Reset 1 | 1 0 |

94h.7~6  SXTGAIN: 32768 SXT JR{7astlizs, 3=t il 7, 0=t AR Iy 25 « B0 HO4Y 25 v LA S S 4R e 1)
BAR 38 25 AT DAYk D iR 3 HL I
94h.5 STPPCK: %K 1, 181 UART/Timer0/Timerl/Timer2 7& 25 R 28 (Idle Mode) I % .

2E s B EIEBL RS, P2.1/P2.2 (FXT) 8% P0.7/P2.0 (SXT) 2| IR B M FE B _Edr i N (LA 7 %)
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CLKCON (D8h)
SYSCLK bit7 bit6 bit5 bit4 bit3
FCKTYPE | FSUBSEL | SELFCK | SCKTYPE | STPFSUB
Hebh RFC (*1) 1 0/1 1 0/1 0/1
PReh FXT 0 1 1 0/1 0
Pl FRC 0 0 1 0/1 0
B oh SXT 0/1 0/1 0 1 0/1
B4k SRC 0/1 0/1 0 0 0/1
P 2 s AB & > CD 0 0/1 0/1
EhESITE S 0/1 0/1 1 0€>1 0/1(*2)
{% 1k FRC/IFXT 0 0/1 0 0/1 0>1
1% 1k FRCIFXT 1 0/1 0/1 0/1 0>1
P)#: 3] FRC/FXT 0 0/1 0>1 0/1 0
Pl 3] RFC (*1) 1 0/1 0>1 0/1 0/1
)43 SRCISXT 0 0/1 120 0/1 0
)43 SRCISXT 1 0/1 120 0/1 0/1

(*1) IE 75 2 RFC A% SFR IEWIR i E
(*2) Ib4k STPFSUB=1 H7E RFC # X E %, FRC/FXT # A 7 & STPFSUB=0

SFR A6h | | | Bit2 | Bitl | Bit0
TOCON TCOCON

RIW RIW

Reset | | | 0 | 0 | 0

ABh.2~0 TCOCON:TCO 5| i 5 2% bk A5 2 4% il
000:1/2 (5%%tk, 1/2 SYSCLK #iiZ
001:1/3 [5%% kL, 1/3 SYSCLK #iiZ
010:1/4 573, 1/4 SYSCLK #i#%
011:1/4 (5%% Lk, 1/2 SYSCLK #iiZ
100:1/2 5745, 1/1 SYSCLK 4
101:2/3 57451, 1/3 SYSCLK 4%
110:3/4 5731, 1/4 SYSCLK #ii#%
111:3/4 575k, 1/2 SYSCLK #i%

svsaw | [ L L L L L L[
TCOCON=9

TCOCON=1

TCOCON=2

e W m 1 L
readiea T LT LT LT L LT L LT
TCO ’_
TCOCON=5

TCO

TCOCON=6

TCJggN=? I_‘ L

TCOCON 5 TCO B ¥#
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5.2 #AERER (Operation Modes)

F2280/80B/84/84B A NUFh /i, HehHER (Fast Mode) #f & X N FE LI 8 B 1547 /) CPU.
124 (Slow Mode) 1 5€ XCNIE R B s 4T CPU. 24 R Goi S A, THRERAIG.

R (Idle Mode) JEi % B PCON SFR (] IDL AiHEN o b sl 18 b # T i B Ve 25 R
TR G EPE, (EP2ER 1 ARG . RSN, CPU B NBEAR, 1708 b A AR RE TAE
fE CLKCON SFR # ] STPPCK finJLix B N — DB TZSHBEAX FTMWHBEK. WHE
STPPCK=1, Timer0/1/2 1 UART 7E= N 57 1k o B8 19 R Gehf £ th ] Ll CLKPSC
SFR R R G B R RS 2 RS 2 i A7 A3 B A4 v BT SR M i

{2 1E#E R (Stop Mode) /2t 1% & PCON 1) PD Ak N . X FhiE R ZEFRIE 8051 FRA “Power
Down” 3. R4 IR T, i i pifs b o 422 A nT DO &2 A7 55 | g i Sk £

ZE: WA INTn 5] RGP Hoazme B Dy Re 5 A, 8 7 ek N Stop Bl (INTn=0 and EXn=1, n=0, 1, 2)

J RESET
™
]
Q -
L
Y 0
aJ| ¥ r
wl |2
0 -
L
0
=
PIN
WAKEUP
N
BIERRED
SFR 87h Bit 1 Bit 0
PCON PD IDL
R/W R/W R/W
Reset 0 0

87h.1 PD: &0 1, #E A5 1R
87h.0 IDL: &N 1, BEAT R,
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6. BT (Interrupt) FMeEE (Wake-up)

F2280/80B/84/84B A 11 i, 4 BUR e Wizt Fra iy Widlal DAL AR (i CPU, {ELA
A7 51 R TR DA IE AR R CPUL AR HIRECA B QI E RS AL . ANE I I BE
FERIALE 038 A2 1, TSR R B AR R bR S A AR S AR AR

& R iR

0003 IEO INTO &5 5] B rb i (A DARs i 42 1 E A5 50)
000B TFO Timer0 1 1

0013 IE1 INTL AR5 5| B By (] AR 45 (A5 5X0)
001B TF1 Timerl ¥

0023 RI+TI & 1 (UART) i

002B TF2+EXF2 | Timer2 17

0033 %84 9 ICE F R Afd

003B TF3 Timer3 ¥

0043 P1IF PortL A5 51 T EE P22 Ak A By (] AR g 457 1 A5 5X0)
004B IE2 INT2 #1385 | R Wy (] DARs 45 (A5 X0
0053 TKIF fil 4% 6 ATK H T (X F2280/80B)
005B SPIF+WCOL | SPI Hl7

o i [ B AR R

6.1 FRHTAERERIDLSE Z

IE A1 INTEL f) SFR ¥ s 2 A5 i CPU #2111k 45 . PIWKUP SFR il Portl /™51 51 JEIng fig F1 A
Wr{fige. IP, IPH, IP1 A1 IP1H [ SFR R H ML sede. ibres sl i ss, 75540 [R50 m it s e i)
HT e AR A IR . G0 SR () B A S 4 1 m b e T 55, OB P R R SR A B R S5, BRI B 2 AT
AR 55 56 e BRARAIE S 2 T LE A AR 25 BT, TIT R A B v A0 20 2 1 vp T4 1, T GBI v T AR 55, 24k
(A T 45 BRI, B A 1 AR S g 1) T A 2 5E Al

SFR 96h Bit7 | Bit6 | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0
PIWKUP PIWKUP
RIW RIW
Reset 0 | o [ 0 | 0 | o [ o [ 0 [ 0
96h.7~0  P1WKUP: P1.7~P1.0 ™5l 5| JHInse i / o W faf fie 42 il

0: %M

1 A
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SFR A8h Bit 7 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit0
IE EA ET2 ES ET1 EX1 ETO EXO0
R/W R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0 0

A8h.7 EA: s A f e 4 il
0: 25 H BT v
12 AR R 3 3 L A5 A e M g ) 7 A e k4 1k
A8h.5 ET2: Timer2 r K it 421
0: 25 Timer2 i
1: foiF Timer2 H1r
A8h.4 ES: & 1 (UART) H W1l fE 4% il
0: 25 & O (UART) it
1: S0 ¥R O (UART) il
A8h.3 ET1: Timerd I it 421
0: 25 Timerl i
1: 0% Timerl S 7
A8h.2 EX1:INTL 5 JJH0 A 7 A e 1k A nsee g {6 /g 4 i)
0:ZEFH INTL 5] JE - by A 45 1 ASE xCnsi g
1:FOVF INTL 5] R A A s i, AN EA A 0 B 1, #5045 R e i CPU .
A8h.1 ETO: Timer0 H W {i G 2 il
0: 22 Timer0 i
1: 0% TimerQ 7
A8h.0 EXO0: INTO 5| JJi A Wir A 457 1 A5 g P A e 42 o)
0:ZEFH INTO 5| JHH by A5 1 ASE xCnsi g
1: FUVF INTO 5 R A A s B, AN EA D 0 B 1, #5RT A5 A5 0 R e i CPU .

SFR A9h | | Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
INTE1 SPIE TKIE EX2 P1IE TM3IE
RIW RIW RIW RIW RIW RIW
Reset | | 0 0 0 0 0

A9h.4 SPIE: SPI 1 Wi fif G 1)
0: 25 SPI rhikr
1: i SPI iy
A9h.3 TKIE : il 325 o Wi 45 B4 1] (1 F2261/61B)
0: 28 F fuh H f2e 5t ATK BT
1: SR VFfi i s ATK b
A9h.2 EX2: INT2 5 J# e iy A5 1452 s i 45 fie 42 il
0: 25 H INT2 51 JJA0 o Wi A4 1A e il
1: FOVF INT2 51 WA A Ui i, AN EACH 0 8 1, #0RT A5 1A% R e i CPU .
A9h.1 P1IE: Portl 5| JHI H PARAL R BT RE 4 1), A7 ASEZM P1.7~P1.0 {5 1R M B Th BE
0: 25 ] Portl 51 A HL P A8 4k H Ibp
1: UV Portl 5] i HESFAR £k R
A9h.0 TMB3IE: Timer3 {5 BE 12 1]
0:2%H Timer3 7 ¥
1: 0 Timer3 H1HT
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SFR B9h Bit5 Bit4 Bit 3 Bit 2 Bit1 Bit0
IPH PT2H PSH PT1H PX1H PTOH PXOH
R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0
SFR B8h Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit0
IP PT2 PS PT1 pPX1 PTO PXO0
R/W R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0

B9h.5,B8h.5 PT2H, PT2:Timer2 th ik i5l. (PT2H, PT2)=

00:0 2% (AR Se k)

01:1%%

10:2 %

11:3 ¢ (it e )
Boh.4, B8h.4  PSH, PS: & 1 (UART) H i st et i, = X k.
B9h.3,B8h.3 PT1H, PT1:Timerl Sl Lozl & X k.
BOh.2, B8h.2  PX1H, PX1:INT1 5| IR kit e gzl . & i k.
B9h.1, B8h.1  PTOH, PTO:Timer0 F Wit se kst & X b,
B9h.0, B8h.0  PXOH, PX0:INTO 5| fil i Se 4z il . 5€ S b

SFR BBh Bit5 Bit 4 Bit 3 Bit 2 Bit1 Bit0
IP1H PSPIH PTKIH PX2H PP1H PT3H
R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0

SFR BAh Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0

IP1 PSPI PTKI PX2 PP1 PT3
R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0

BBh.4, BAh.4 PSPIH, PSPI:SPI H ¥t se e dz il . & Xtn k.

BBh.3, BAh.3 PTKIH, PTKI: filfs % i vh e s g4z il . s S b
BBh.2, BAh.2 PX2H, PX2:INT2 5| i b it s 24z il . s S L.

BBh.1, BAh.1 PP1H, PP1:Portl 5| il F-P AR b rh W f e g gz il . s Xan k.
BBh.0, BAh.0 PT3, PT3:Timer3 it e iz, & in L.
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6.2 5| B

S W EEE INTO(P3.2), INT1(P3.3), INT2(P2.7) A1 Portl H AR H KT, 3X e 5| I A 12 1 A
ML TRE . INTO A1 INTL Ay 8051 FrifEAE PR B Pk . INT2 S8 Rk, T Portl B

SPAR Ak W7 FR AT Portl 5] BRIl K

PL7X— :X:

.

PIWKUP[0]

N ) STOP_WAKE_UP
—) }

%
H
LU0 G

PlWKUP[7].4,—
' P1IE—
e > @r}
PlWKUP[l]J
EA
PLODX— )(

5| R = b 0 e
SFR 88h Bit 3 Bit 2 Bit1 Bit0
TCON IE1 IT1 IEO ITO
R/W R/W R/W R/W R/W
Reset 0 0 0 0

88h.3 IE1: INT1 H Wi br &
WET H/W R 2] INTL 5] B, A% EXL N 08X 1.
T2 ST IR IR 551, B2l B B R
88h.2 IT1: INTL bl fr
0: INTL 5] AR W2 A% H P il A
1: INTL 5] W2 R B ok
88h.1 IEO: INTO H IBridi #ids &
WET H/W R 2] INTO 5] 5 B, A% EXO N 08K 1.
T2 $AT IR IR 551, B 2l B B R
88h.0 ITO: INTO Hh bzl 17
0: INTO 5| JHIHH W2 ik H P &
1: INTO 5] e 2 T B ik
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SFR 95h Bit 2 Bit 1
INTFLG IE2 P1IF
RIW RIW RIW
Reset 0 0
95h.2 IE2: INT2 F Wil it br &

WET H/W AR INT2 5] B R BRI, A8 EX2 8 08E 1.
FERF ST IR IR 55 0, B2 ik B B R
S/W # 7] A5 FBh #| INTFLG LA R %5 & .
95h.1 PLIF: Portl 5| 1 H P25 A o Wb 2

WET H/W K E] Portl 51 BIPIRZS AR, HLHAR S o W B 7 (PIWKUP) 1) .
PLIE AgemiiZbr E % &, FEFHAT R IRS I, & 28 5 aig k.
S/W # 7] LA'S FDh 3| INTFLG PAE [ iZbn & .

2E2: S/W 5 0 AT LR INTFLG HbRE, H'S 1 BEAEMECR

6.3 2% PR A UM B A o by

2T WS F 0 e X B R S A TR W REAL (W1 EXO) A EA ALAZIES BN 1 DAEE
SN EE T RE . BT B SRV A T (SR, e B A, flBiiza, SPI I UART) AT LLKE CPU M
NI . S R, ST RN TR B IRSS R ST . S WSS AR T R [B] JE, “IDL (PCON.0)
WEENHE—NMEL” AHIAT.

MOV
INST. PCON, H/W INTERRUPT RETI NX1
CODE #01h FORCE NOP ., SUB-ROUTINE INST.
syscLk T nhnnnpnEssiihnnnpnnEss
IDLE |
P3.2
EA=EX0=1, P3.2 (INTO) 2= p 5 = MR 1l o by
SFR 87h Bit1l Bit0
PCON PD IDL
R/W R/W R/W
Reset 0 0

87h.1 PD: &4 1, #E {5 14525 (Stop Mode) »
87h.0 IDL: %24 1, A2 R (Idle Mode) .

6.4 {5 1EAE MR A iy

15 1E AR e AR 7 1, X A %S 51 B A WA BB AT (- EXO) 1B B, % 5| e BE Th R S . W B
EXO/EXL/EX2 A LAFC#F INTO/INTL/INT2 5| Bl _E fifse 1k AR e i Th g . 13 & PAWKUP £i7 7~0 AT LA
JaH PL7~P1.0 (s bR BE D R . — B4 E Bk E, “PD (PCON.1) W& G 4 — %4847 oF
RIAE A TR 25 2 BT A 0T . P ITEE N 75 2 EA=1 (PIWKUP I& 758 PLIE=1) AliZ 5| fillfid K R 2545 B
SEBK DL RSN B REER] . LIRS T CPU 45 (kA S me it 5 i3k N BRASE N b R F

ZE W INT 5] B AR T HAZMeBE T g 5, S Fr Toikidk N Stop #20. (INTn=0 and EXn=1, n=0,1,2)
2R B, BE NXT/NX2 F54 008, B NOP 454
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MOV
INST. PCON. NX1 INST. (> 2 Cycles) INTERRUPT RETI NX2
CODE #0oh HOLD | RUN SUB-ROUTINE INST.
MOV
INST. PCON, NX1 INST. (2 Cycles) NX2 INTERRUPT RETI NX3
CODE #02h HOLD |RUN INST. SUB-ROUTINE INST.
syscekK [ {{HE i ===T11{LERE T == ] ] e ] |‘| |‘| ...........
STOP4|—| i
P3.2 Al |
WARM K

EA=EXO0=1, P3.2 (INTO) T#\J5 4R, 12 LEBEFAne B A b i

MOV
ClgSD-II-E F’g;ﬁ - HOLIBX—l gl |, RUN SLNBTE'(_\;TJL'JI'TIII-E RETI |,r1‘|>s($
sysclk [T UL J_|_|_|_|_U_|_' """"" JUUL-—JUUU Iy yy -
stor [ L,
P1.0 :|_|
WARM S

EA=P1IE=P1IWKUP=1, P1.0 284k (A& ELAT 4 RAE) , 45 1R A58 =X nie B A0 b B

INST. | 258 NX1 INST. NX2 NX3
CODE | 4, |——HOLD———|, RUN INST. INST.
svsewc JULIU_— UL—JUH LU

stor [,
P3.2 |_|
P2.7 T
P1.0 ]
WARM el

EA=EX0=EX2=P1WKUP=1, P1IE=0, P3.2/P2.7 Bkt K%, {= (LB R MR, (H&A i

INST. P'\ég\,\/l NX1 INST. NX2 NX3
CODE | 4 |——HOLD———] RUN INST. INST.
syscek JUIUUL UL J_|_|_|_|_|_|_|_' """" T LT L

STOP 4|—|
P3.2 Al |
P2.7 ] j |
P10 L]
WARM T )

EX0=EX2=P1WKUP=P1IE=1, EA=0, & IF X Malg, (E 374 o b
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7. 1/0 ¥wH

F2280/80B/84/84B =3tF 32 NZIhEe 11O 5. B R 1/O 5] BENE bR 805112 0-5 " I
AEo BERIBA S E— N 1 B A7 1 SFR B (i AN 2 51 BRS04 , v BesiiZ8 e, SR E K e ek
H[a SFR. (ex: ANL P1, A; INC P2; CPL P3.0)

7.1 Portl f1 Port3
XS 5| BETAT AR PUACAS R AR =, o S # .

His(Mode) PO PO ABME__| LTSN | ippinct | s b | b
RO | WoRREG | R R >
X1 | GRREH | IR . e ;
B 2 CMOS #E i H (1) 3&22 E E
k3 %ﬁlﬁﬁ‘%ﬁﬁt‘; I%%?E/HEED,ADC on ’)t<care) B N N

Portl, Port3 I/0 5| HIThRER

i — Portl 5 Port3 51 I FH T jta & e R SN, SIW L2 B 1/0 5] IR 0 st 1, JRikE
FHSE 3 10 SFR A 1 SRAE 1R 1% 51 VAR i L B ) LB

B 7 1O W XiRe, B> Portl F1 Port3 5| il &% B A — A8 2 A 11k (1) B A D) e, a0 firh 5 4%
##, LCD/LED, ADC Bt % o KEB 4 I DhRE @ i & AN 5l A =0 ) SFR Wil 3.
Portl A1 Port3 5| JliE H A rifE 8051 H4H B € L INTO/1, T0/1/2, B, RXD/TXD. XL&5| L) RE T
PR B G SFR OB 0 8 1, R ¥F PL.n/P3.n ] SFR A 1.

5| JEI 42 R 8051 Wake-up CKO ADC TK LCD Mode3
P1.0 T2 Y T20 TK7 T20
P1.1 T2EX Y ADC1 TK6 ADC1
P1.2 Y ADC2 TK5 ADC2
P1.3 Y ADC3 TK4 ADC3
P1.4 Y ADC4 TK3 ADC4
P1.5 Y ADC5 TK2 ADC5
P1.6 Y ADC6 TK1 ADC6
P1.7 Y ADC7 TKO ADC7
P3.0 RXD TK14 SEG23 SEG23
P3.1 TXD TK13 SEG24 SEG24
P3.2 INTO Y TK12 SEG25 SEG25
P3.3 INT1 Y TK11 SEG26 SEG26
P3.4 TO CLD CLD
P3.5 T1 T10 TK10 T10
P3.6 T1B TK9 T1B
P3.7 TCO TK8 TCO

Portl, Port3 Z EIhfEE
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Port1/Port3 5| JAI¥I & AALhBEPT 5 (1) SFR KB T .

Sl g " P1.n/P3.n s
HRIEE (L5 SFR data 5| R ZS
0 1 PN A
TO, T1, T2, T2EX, INTO, INT1
1 1 LITPN
0 1 SN L/ Dy R
RXD, TXD
1 1 SN/ Dy TR
TCO, T10, T1B, T20 3 X B B ) (CMOS #EH5)
SEG23~SEG26 3 X LCD % i
TKO~-TK14 0 1 i § 2 PR B
CLD 3 X i 4 2 P A U B
ADC1~ADC7 3 X ADC H P\

Portl, Port3 BT R B
X+ R, “CMOS ##)” (CMOS Push-Pull) 5| Bl & & & 7] PAIKEMR AR S & 2220 4mA [1FTH
o FATASE WS FIX R0 5] BIVE A% N ThRE .

— “JF%” (Open Drain) 5| BIEMRAE E 7 LLKENR S 4mA B, 1B R AE/N AL (<20pA) JR5)
e B AL E R A B DD g, JF Hal W R AN B AR .

8051 kRS I —A “LHFFIR” (Pseudo Open Drain)5l il ‘& AT LA H 4 I IR Sh ik 2 /0

AmA FHIR, JF T MRS, 220 1~2 AN B EIER SN AmA B, SR JE T /NI (<20pA),
PGS 51 IAE my P e ] LRI /RS N Bt DD g -

UBAaT
SFR_READ_DATA] j

P1.0
Data
SFR T20
MODE 3 P1.©

P1.0 B IZH
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VBAT]
SFR_READ_DATA
MODE@—
P1.4 R EREREREE :
Data :
SFR . DOUT 3}_#
P1.4
L 5 —{<
MODE 1 E ___j[:::>}—+ §
MODE 2 g 5
EDDUT—{i%>——P1.4§ ADC
: OE :
-------------------------------- ODE 3
PIN_READ DQTQF—{:§§:
P1.4 5| gEH
[VBAT]
5FR_READ DATA—— MODE@— ): :
1 Clk :
P3.0 :
De lay :
Data DOUT :}_#
SFR :
P3.0@
—>]
MODE @
MODE 1 §
EDOUT—{:%>——P3.95 LD
§ OE ;
PIN_READ DATQF—{iiii
P3.0 5| g5+
SFR 90h Bit 7 Bit 6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit0
P1 P1.7 P1.6 P1.5 P1.4 P1.3 pP1.2 P1.1 P1.0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Reset 1 1 1 1 1 1 1 1
90h.7-0  P1: Portl data
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SFR BOh Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
P3 P3.7 P3.6 P3.5 P3.4 P3.3 P3.2 P3.1 P3.0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Reset 1 1 1 1 1 1 1 1
BOh.7~0 P3: Port3 data
SFR A2h Bit7 | Bit6 Bit5 | Bit4 Bit3 | Bit2 Bitl | Bit0
P1MODL P1IMOD3 P1MOD?2 P1MOD1 P1MODO
R/W R/W R/W R/W R/W
Reset | 0 | 0 o | o0 0 | o0 0o | o0
A2h.7-6 P1MOD3: P1.3 pin control.
00: Mode0
01: Model
10: Mode2
11: Mode3, P1.3 is ADC input.
A2h.5~4 P1MOD2: P1.2 pin control.
00: Mode0
01: Model
10: Mode2
11: Mode3, P1.2 is ADC input.
A2h.3~2 P1MOD1: P1.1 pin control.
00: Mode0
01: Model
10: Mode2
11: Mode3, P1.1 is ADC input.
A2h.1~0 P1MODO: P1.0 pin control.
00: Mode0
01: Model
10: Mode2
11: Mode3, P1.0 2y “Timer2 it kR LA 2/3/4” (T20) ) CMOS %4 7
SFR A3h Bit7 | Bit6 Bit5 | Bit4 Bit3 | Bit2 Bitl | Bit0
P1MODH P1MOD7 P1MOD6 P1MOD5 P1MOD4
R/W R/W R/W R/W R/W
Reset | 0 | 0 0o | o 0 | o0 o | o
A3h.7~6 P1MODT7: P1.7 pin control.
00: Mode0
01: Model
10: Mode2
11: Mode3, P1.7 is ADC input.
A3h.5~4 P1MODG6: P1.6 pin control.
00: Mode0
01: Model
10: Mode2
11: Mode3, P1.6 is ADC input.
A3h.3~2 P1MOD5: P1.5 pin control.
00: Mode0
01: Model
10: Mode2
11: Mode3, P1.5 is ADC input.
A3h.1~0 P1MODA4: P1.4 pin control.
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00: Mode0
01: Model
10: Mode2
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SFR A4h

Bit 7

| Bit6

Bit5 | Bit4

Bit3 | Bit2

Bitl | BitO

P3MODL

P3MOD3

P3MOD?2

P3MOD1

P3MODO0

R/IW

RIW

RIW

R/IW

R/IW

Reset

1

1

1 | 1

1 | 1

1 | 1

A4h.7~6 P3MOD3: P3.3 pin control.

00: Mode0

01: Model

10: Mode2

11: Mode3, P3.3 is LCD Segment output.
P3MOD2: P3.2 pin control.

00: Mode0

01: Model

10: Mode2

11: Mode3, P3.2 is LCD Segment output.
P3MOD1: P3.1 pin control.

00: Mode0

01: Model

10: Mode2

11: Mode3, P3.1 is LCD Segment output.
P3MODO: P3.0 pin control.

00: Mode0

01: Model

10: Mode2

11: Mode3, P3.0 is LCD Segment output.

A4h.5~4

A4h.3~2

A4h.1~0

SFR A5h Bit7 | Bit6 Bit5 | Bit4 Bit3 | Bit2 Bitl | BitO
P3MODH P3MOD7 P3MOD6 P3MOD5 P3MOD4
R/IW R/IW RIW R/W R/IW

Reset | 0 | 0 0o | o 0 | o0 o | o

A5h.7~6 P3MOD7: P3.7 pin control.

00: Mode0

01: Model

10: Mode2

11: Mode3, P3.7  “ A%l £l (SYSCLK) F& LA 1/2/3/4” (TCO) ) CMOS 4 4t ”
P3MODG6: P3.6 pin control.

00: Mode0

01: Model

10: Mode2

11: Mode3, P3.6 4 “fi Timerl % tHBx LA 2/3/4” (T1B) (1) CMOS HEHf 4 Hi ”
P3MODS5: P3.5 pin control.

00: Mode0

01: Model

10: Mode2

11: Mode3, P3.5 4 “IE Timerl Ji tHBR LA 2/3/4” (T10) ) CMOS #4447
P3MODA4: P3.4 pin control.

00: Mode0

01: Model

10: Mode2

11: Mode3, P3.4 2y “filisi% 5 M fr st 2 51 1 (CLD) ”

A5h.5~4

A5h.3~2

A5h.1~0
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7.2 P2.7

P2.7 RAEFIVE i B R A N BT RS, BRI RPHIAZ& R . P2.7 5I15 RSTn, INT2 FlAAF
VPP IREIL .

7.3 P2.6~P2.0 Ml Port0

XS] fHE LCD, RFC, db#R A1 SPI L=, Wi —A> Port0/2 K151 jllE SN 110 51, & AT VE A HER
oy H B S R R N o 1% 5] BTG BB h RS & i SFR £i2 PXOE.n=0 Al Px.n=1 fT % & .

P2.6~P2.0 / Port0 P20E.n/ | P2.n/PO0.n ST o | skt o
élﬂiﬂy"}ﬁé POOE.N SFR data glﬂil]’lj(:w EEIEE.J:Tl ﬁ'fiiﬁﬂ)\
0 0 B N Y
IN i
0 1 BEH 7 Y Y
. 1 0 IRBHAE N N
CMOS 4 -
HEH v H 1 1 e N N
P2.6~P2.0 & Port0 1/O 5| jiiTh&e
54 #x | Wake-up RFC SPI SXT/FXT | LCD HAth
P0.0 RFCX SEG19
PO.1 RFCOR SEG18
P0.2 RFC1R SEG17
P0.3 RFC2R SEG16
P0.4 SEG15
P0.5 SEG14
P0.6 SEG13
PO.7 SX1
P2.0 SX2
P2.1 FX1 SEG12
P2.2 FX2 SEG11
P2.3 SEG10
P2.4 MOSI SEG22
P2.5 SCK SEG21
P2.6 MISO SEG20
P2.7 Y INT2, RSTn, VPP
Port0, Port2 Z EIhREE
Port0/Port2 5| I B AR IhBEFT 7 1) SFR & B W,
ot P20E.n/ | P2.n/P0.n S HoAth2h EE
Bk POOE.n | SFR data TIPS SFR & E
RFCX, RFCOR~RFC2R 0 X RFC 44k % PINMODE, RFCON
MOSI, SCK, MISO 0 0 SPI PINMODE, SPCON
SX1, SX2, FX1, FX2 0 1 SRR PINMODE, CLKCON
SEG10~SEG22 0 X LCD W4t PINMODE

Port0, Port2 B ThEe iRt E

42

DS-TM52F2280 80B_84 84B S Rev 0.93, 2017/03/02



< » }+iE TM52F2280/80B/84/84B #ii&+

SFR_READ_DATA}
PO .O
Data
SFR
S : ;DOUT
fDOUT—{jF}——PB.@? '
! : Pe.0
OE ; ]
POOEL®] N oF
D S
PORFC
RFC LCD
PBRFC | POSEG |
PIN_READ DQTQF—{:§§: ) )
P0.0 5| I&5#
SFR 80h Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PO P0O.7 P0O.6 P0.5 P0.4 P0.3 P0.2 PO.1 P0.0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Reset 1 1 1 1 1 1 1 1
80h.7~0  PO: Port0 data, t4 7] Az PO.n 5 JI ERiThfE. 0% PO.n SFR HIEHEZ “17 FIAHR [
POOE.n=0 (it ALK , FHifdife.
SFR AOh Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
P2 pP2.7 pP2.6 P2.5 pP2.4 P2.3 p2.2 p2.1 p2.0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Reset 1 1 1 1 1 1 1 1
AOh.7 P2.7: P2.7 data, O=JF % R H 7, 1=jita % Rrfil o N, FLFH b4

AOh.6~0 P2.6~P2.0: P2.6~P2.0 data, tB 7] L5t P2.n 5| M _EFr Thee. WS P2.n SFR & “17 F
R ) P20OE.n=0 (g AR ), LR fHi g

SFR 91h Bit7 | Bité | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0
POOE POOE
RIW RIW
Reset 0 | o | o | 0 | o | 0 | o | o
91h.7~0  POOE: Port0 CMOS 44 Hi A G i, 1={# R
SFR 93h Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
P20E P20E
RIW RIW
Reset 0o | o | 0 | o | 0 | o | 0
93h.6~0 P20OE: P2.6~P2.0 pin CMOS H i tH i R 4% i, 1=13 g
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SFR 92h Bit6 | Bit5 Bit4 | Bit3 Bit2 | Bitl | Bit0
PINMODE P2HSEG P2LSEG POSEG
R/W R/W R/W R/W
Reset 1 | 1 1 | 1 1 | 1 | 1
92h.6~5 P2HSEG: P2.4~P2.65| JHILCD# R % i
00: P2.4~P2.6 are 1/O pins
01: P2.4 and P2.5 are I/O pins, P2.6 is LCD Segment pin
10: P2.4 is 1/O pin, P2.5 and P2.6 are LCD Segment pins
11: P2.4~P2.6 are LCD Segment pins
92h.4~3  P2LSEG: P2.1~P2.35| JHILCD#E = 4 il
00: P2.1~P2.3 are 1/O pins
01: P2.1 and P2.2 are 1/0O pins, P2.3 is LCD Segment pin
10: P2.1is I/O pin, P2.2 and P2.3 are LCD Segment pins
11: P2.1~P2.3 are LCD Segment pins
92h.2~0  POSEG: Port05| fHILCDAH = 4 il
000: P0.0~P0.6 are 1/O pins
001: P0.0~P0Q.5 are I/O pins, P0.6 is LCD Segment pin
010: P0.0~P0.4 are I1/O pins, P0.5~P0.6 are LCD Segment pins
011: P0.0~P0.3 are I/O pins, P0.4~P0.6 are LCD Segment pins
100: P0.0~P0.2 are 1/O pins, P0.3~P0.6 are LCD Segment pins
101: P0.0~P0.1 are 1/O pins, P0.2~P0.6 are LCD Segment pins
110: P0O.0 is I/O pin, P0.1~P0.6 are LCD Segment pins
111: P0.0~P0.6 are LCD Segment pins
SFRBCh | Bit7 |
SPCON SPEN
R/W R/IW
Reset 0 |
BCh.7  SPEN: SPI f#if
0: SPI 4]
1: SPI ffi g, P2.4~P2.6 ~SPIThAE S|
SFR AFh Bit7 | Bit6 | |
RFCON PORFC
R/W R/W
Reset o | o | |

AFh.7~6 PORFC: P0.0~P0.35| JlIRFCH 3. 1
00: P0.0~P0.3 are not RFC pins
01: P0.0 and P0.1 are RFC pins, P0.2 and P0.3 are not RFC pins

10: P0.0~P0.2 are RFC pins, P0.3 is not RFC pin
11: P0.0~P0.3 are RFC pins

SFR D8h Bit 6 Bit 4 | |
CLKCON FSUBSEL SCKTYPE

RIW RIW RIW

Reset 0 0 | |
D8h.6 FSUBSEL: %y 1, FSUBCLK #&% FXT, P2.1 fl P2.2 2 &R 5| 1

D8h.4 SCKTYPE: &4 1, 188t SXT, P0.7 F P2.0 & dndik 7|

JE: IR, B %40 P2.1/ P2.2 (FXT) 8% P0.7/ P2.0 (SXT) 51 I AN i .
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8. Timers

Timer0, Timerl £l Timer2 BB AARMER] 8051 FHEZF 1€ I #1140 8% . Timer3 $24 7 — AN S i
T8 AR TAESE) 12T 8051, %85 H (K] Timer0/1/2 1 2 AN R GEIt b & S (K if [RI e A B T .
UL, fEE B AR BT, XS E R A DR — A “2 DN RGER B N, 7R h B B
T, TOTLT2 5| BEE NIRRT 2 DN RGP DS T UFR . BR T A7 8051 2 I 2520
AE, T1O Al T1B 5] i 1E, 1 “Timerl % tHBRUL 2/3/4” H{55, 11 T20 5l % “Timer2 &
BRLL 2/3/4° {55 . X by b n] DA TS 28 (1S . Timer0 [EIAM S &S FF RFCISXT 1144,
RFC B9k LL 1/4/16/64 155 8¢ SXT {5 5 nl %% TO 51 H{E N Timer0 SR -

TM52F2280/80B/84/84B #i#&+5

8.1 Timer0/ Timerl

TCON F1 TMOD H T % B #/ERL s, Heda i Timer0/1 (i 4T Frp =2, 58 I 28t 3 2 (R A7 fd
FEPEAN XTI 8 o7 2547 #% (TLO, THO, A1 TL1, THL) .

SFR 88h Bit 7 Bit 6 Bit 5 Bit 4
TCON TF1 TR1 TFO TRO
RIW RIW RIW RIW RIW
Reset 0 0 0 0
88h.7 TF1: Timerl % 5 &

2 Timerl % HE B H/W BN 1.
2 CPU # [k N A BT iR 55 F2 P I B H/W 38 0.

88h.6 TR1: Timerl 474
0: Timerl 1= 1k
1: Timerl iz4T
88h.5 TFO: Timer0 ¥ Hibr &
24 Timer0 ¥ H I B H/W BN 1.
2 CPU # 11t N I IR 55 F2 )70 B H/W 354 0.
88h.4 TRO: Timer0 iz 475 i
0: Timer0 12 11
1: Timer0 izfT
SFR 89h Bit 7 Bit 6 Bit5 | Bit4 Bit 3 Bit 2 Bitl | Bit0
TMOD GATE1 CTIN TMOD1 GATEO CTON TMODO
RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 | 0 0 0 0 |
89h.7 GATEL: Timerl [ 1354
0: 4 TR A E R Timerl f£#¢
1: R4 2 INTL 5 8T, TRL AL BN Timerl g
89h.6 CTIN:Timerl i1##s/ & i 25 % 547
0: E W25, Timerd I LA 2 A ZR e iy i 3 2 16
Lo, Timer (AR AE T1 51 B T BV A 384
89h.5~4 TMODZ1: Timerl #1E4%
00:8 £ SE I 8 /11 %8s (THL) F1 5 {37 i 43 i 2 (TLL)
01:16 f7 BN 28 /11 %8s
10:8 fi7 H sh FE e I 25 /1H 8 (TLL) , i i AN THL Fprs k.
11:Timerl %1k
89h.3 GATEO: Timer0 | 14/

0:34 TRO £ % & i Timer0 {f#E
1: A2 INTO 5| iy, TRO A7 &I Timer0 {6 A&
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89h.2 CTON: Timer0 T14(#%/ & i 38 547
0: E I #3452, Timer0 %4 LA 2 A 2R G2 i e ] S %< 184
1 iHEEEAE IR, Timer0 HIEMEAE TO 51 RIE R B AT I 1
89h.1~0 TMODO: Timer0 % (k%
00:8 for & Iy 2%/ 1+ £ #% (THO) Al 5 A2 434 4 (TLO)
01:16 7€ I a /T H s
10:8 {37 [ ) 5 2 8 B 2% /7 (TLO), vai HH i AL THO 3 5638
11:TLO & —> 8 firsgh &/ tHEuds . THO Jj2—A> 8 fr@ &/ 1H8ds, A/ Timerl ) TR1 Al
TFL 7.
SFR 8Ah Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
TLO TLO
RIW RIW
Reset 0 | 0 | 0 | 0 |0 | 0 | 0 | 0
8Ah.7~0 TLO: Timer0 ¥ ik 775
SFR 8Bh Bit7 | Bité | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0
TL1 TLL
RIW RIW
Reset 0 | 0 | 0 | 0 |0 | 0 | 0 | 0
8Bh.7~0  TL1: Timerl ¥#s MMk 75
SFR 8Ch Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
THO THO
RIW RIW
Reset 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0
8Ch.7~0  THO: Timer0 ¥¥s it 7%
SFR 8Dh Bit7 | Bité | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0
TH1 TH1
RIW RIW
Reset 0 | 0 | 0 | 0 |0 | 0 | 0 | 0
8Dh.7~0 TH1: Timerl ¥¥s it 7%
SFR AFh | Bit5 | Bit4 Bit3 | Bit2 |
RFCON TOSEL RFCPSC
RIW RIW RIW
Reset | 0 | 0 1 | 1 |
AFh.5~4 TOSEL: Timer0 i1 %25 45{ (CTON=1) F TO #ii Ni&#%
00: P3.4 pin (8051 #51fE)
01: RFC I 4 ER L 1/4/16/64
10: SXT Hf4f
11: RFC I ER LA 1/4/16/64 2 1%, il Timer2 fi th [ 4%
AFh.3~2 RFCPSC: RFC it 4 #5igs 45 Timer0

00: F&LA 64
01: BxLA 16
10: LA 4
11: BrBL 1
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8.2 Timer2

Timer2 i#id TCON2 ZFAE2s A5 AE TL2 Al TH2 (€ I 235028 2 (Al S 7 AIAEfiE £ RCAP2L
F1 RCAP2H 1] Timer2 =5 #5/4i 38 27 47 % 1 i AR 7719 ok 451

SFR C8h Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
T2CON TF2 EXF2 RCLK TCLK EXEN2 TR2 CT2N | CPRL2N
R/W R/W R/W RIW RIW R/W R/W R/IW R/IW

Reset 0 0 0 0 0 0 0 0
C8h.7 TF2:Timer2 % A5 &

MERT S/ EES 2 v A B H/W R E, BRdE RCLK=1 8k TCLK=1, A7 4Z0H S/WiE%E.

C8h.6 EXF2: T2EX Ik 5| Ji R B b &
WR EXEN2=1, 43 sk sk EH & H T2EX 5] HIE T BEEBhA 5 i 3 & . A2 S/W
BE.
c8h.5 RCLK : UART #2254 g2 il iz
0: #5538 1 B¢ 3 I 1 Timerd & H A g B A7 3 1 F AT I e
1: 5 1 B 3 WHE FH Timer2 3 B 1 S H8 47 ot 1B i g e
csh.4 TCLK: UART IR #p 4 il {7
0: 453 1 8¢ 3 HEE Y Timerd % HAE A B8 4T i 11 & 5 I 4
1: 4530 1 8 3 IHE FH Timer2 % B A A H 47 5 11 & 36 I 4
c8h.3 EXEN2: T2EX 5| fiif#i fig
0:T2EX 3| Jizx
1:T2EX 5 {ERE, tn5 RCLK=TCLK=0, 44l i T2EX 5| I T BEAT Bk AR, X 5] Al 3k e E
£
C8h.2 TR2: Timer2 iz 47154
0:Timer2 {Z1k
1:Timer2 i&47
csh.1 CT2N:Timer2 11435/ € W) #5147
0: & I #3455, Timer2 FIEHE DL 2 A~ R G i B B 1 2 18
LR B, Timer2 (MR T2 51BN BRI A 384
C8h.0 CPRL2N: Timer2 #i#ie /B #4517
0: M, Wi EXEN2=1 4 Timer2 i 8k T2EX 5| Bl R BB AR ) H 2h H 3%,
1A, Wi EXEN2=1 7€ T2EX 51 I 19 T Bas b AR )4 42
Wi RCLK=1 8¢ TCLK=1 i}, CPRL2N #{ 2%, Timer2 i tH i) 5 i) #5 4% 5 1] 5 20 5 2%
SFR CAh Bit7 | Bité | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0
RCP2L RCP2L
RIW RIW
Reset [ 0 [ o [ o [ o [ o | o [ o [ o
CAh.7-0 RCP2L: Timer2 #/# 3 R k=15
SFR CBh Bit7 | Bité | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0
RCP2H RCP2H
RIW R/W
Reset | 0o | o [ o [ o [ o | o [ o [ o
CBh.7~0 RCP2H: Timer2 = %/l 3R Bk 11 = 7 4

DS-TM52F2280_80B_84 84B_S

47 Rev 0.93, 2017/03/02



o

Y

TM52F2280/80B/84/84B #i#&+5

SFR CCh Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
TL2 TL2

RIW RIW

Reset 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0
CCh.7~0 TL2: Timer2 $¥& ffik 775

SFR CDh Bit7 | Bité | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0
TH2 TH2

RIW RIW

Reset 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0

CDh.7-0 TH2: Timer2 &

8.3 Timer3

23 {7 BE Timer3 A H I & ST N3 i 8 £ LB N84 (SRC or SXT). Timer3 mJ LA+
AN TE] P 3 2 ) STkt A e e g e BE T CPU sz . AR, 24 CPU IHEhAR1E 4, CPU [
IR AT Timer3 “R[A], CPU AT AEEEE] “ARIb ) Timer3 Hdl” -« FIW W2 — 5E I AL i ok
B IX SRR E . ML T, B CPU B BpJE &4, Timer3 (A AN BT A -

Timer3 7] L@ “TM3ADJ SFR™#E 6T FITHECRE . ILIhAE AT #Mz 32768 SXT AhARMIREHIE . 4
TM3ADJ=0 i, Timer3 £EREAS SXT o & 17 1535 (148 n H i+ 8k . i TM3ADJ 38 A IE
)2, Timer3 S7EREAIM SXT FAMAZ In—k, W43 2R od s . an st TM3AD) W& N
B A A #E, Timer3 24 SXT A HE L3N, SEEB KR .. %A% NS 0.477ppm,

SISy £ 61ppm.

TM3DHI 41
TM3DHI 51
— \_TF3
TM3DHI 61
CLRTM3™  g_BIT 7-BIT 8-BIT
(_ TM3DL TM3DH TM3SEC
SRC _J
FREQUENCY ] TM3PSC—
ADJUSTMENT
SXT
_J 8-BIT
TM3ADJ TM3RLD
SCKTYPE
Timer3 14514
SFR F8h Bit 2
AUX1 CLRTM3
R/IW R/IW
Reset 0

F8h.2 CLRTMS3: &% & 1LLiERTimer3, HTM3SECE#;
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SFR 94h | Bitl | Bit0
OPTION TM3PSC
RIW RIW
Reset | 0 | 1
94h.1~0 TM3PSC: Timer3H i %475 il
00: 242347 HHHsud it H i Timer3 & 28 b 1B
01: Timer3 H 7% /& 32768 AME W& I (1.0 # SXT)
10: Timer3 H1 7% A& 16384 M (0.5 > SXT)
11: Timer3 H1ir 3 /2 8192 Mg E i (0.25 # SXT)
SFR 95h Bit 0
INTFLG TF3
RIW RIW
Reset 0
95h.0 TF3: Timer3 H Wbr &
24 Timer3 £)i& TM3PSC & & Ji i H/W % & .
R AT R W R 25 R I A E BB . S/W BRI LLS FEh 3 INTFLG &R iZbsE. (7 2)
SFR B3h Bit7 | Bité | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0
TM3SEC TM3SEC
R/IW R
Reset | - [ - [ - [ - [ - [ - [ - T -
B3h.7~0 TMB3SEC: Timer3 (it $# ¥ 7 22~15
SFR B4h Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
TM3DL TM3DL
RIW R
Reset - ! - r -7 -7 -7 -7 - 1T -
B4h.7~0 TM3DL: Timer3 {1+ ¥ 7 7~0
SFR B5h Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
TM3DH TM3DH
R/IW R
Reset - ! - ! -1 -1 -1 -1 -
B5h.6~0 TM3DH: Timer3 {15448 {7 14~8
SFR B6h Bit7 | Bité | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0
TM3RLD TM3RLD
RIW R/W
Reset 0 | 0 | 0 | 0 |0 | 0 | 0 |0
B6h.7~0 TMB3RLD: Timer3 Jii i H 2, Timer3 iz 22~ 15 ¥## (TM3SEC)
SFR B7h Bit 7 Bité | Bit5 | Bit4 [ Bit3 | Bit2 | Bitl | Bit0
TM3ADJ | TM3ADJS TM3ADJ
RIW R/W RIW
Reset 0 0 | 0 | 0 | 0 | 0 | 0 | 0
B7h.7 TM3ADJS: Timer3 )3 % J7 1]
0: Timer3 IE[A] &%, DA IN Timer3 114
1: Timer3 1 [A] {4, DLy /> Timer3 110
B7h.6~0 TMB3ADJ: Timer3 i# ¥ @ FF, 43 LSB 4 0.477ppm

PR AN £ TM3ADI*0.477ppm. AT ATEE Y + 61ppm
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8.4 T10, T1B Ml T20 % & 41

I B ] DL A R R 5l A EE RO H HE (CMOS HESR A% ), T 3% 5570 F5 21 A0 4% il B
fl. T10, T1B A1 T20 3/ TimerUTimer2 i@ {5 5 5 H . F AT PAHH eI 2% B sh & E e
IR, i B H 52tk TOCON SFR. %51 % H Ihes &L 5 E PSMODH SFR %2 3 %

F ol BE (R 7 &) .

T1 OVERFLOW || [ [ ] ]

1 1 L

T10O
T10CON=8

T10O J—‘
T10CON=1

L

T10 __J______T
T10CON=2
T10——ﬁ::>o——T1B

T10CON 5 T10, T1B ##

T2 OVERFLOW || ] ] ] ]

] ] |

T20 _|—|
T2Z20CON=1

T20
T20CON=8

T20 4|—|
T20CON=2

T20
T20CON=5
T20
T2Z20CON=6

[
]

—
—

L
—

T20CON 5 T20 ¥

SFR A6h Bit7 | Bit6 Bit5 | Bit4 | Bit3 | |
TOCON T10CON T20CON

RIW RIW RIW

Reset 0 | o 0 0 [ o | |

ABh.7~6 T1OCON: T10 5| Jjl k5 2% Eb A 2 ¢ 1]
00: 1/2 251, 1/2 Timerd % A%
01: 1/3 5%k, 1/3 Timerl 35 H 4=
10: 1/4 545t 1/4 Timerd % H 4%

A6h.5~3 T20CON: T20 5| 5 =5 B AT 2 4% il
000: 1/2 522 tt, 1/2 Timer2 % Hi 4%
001: 1/3 (522t 1/3 Timer2 % H 4%
010: 1/4 572 tt, 1/4 Timer2 % H 4%
101: 2/3 555, 1/3 Timer2 ¥ Hi 4%
110: 3/4 553, 1/4 Timer2 % H 4%

6 HESHE 6 FA K Timer0/1/2/3 B rh i Re AR Je 4 1 245 5
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9. UART

UART f§if§ SCON #1 SBUF [f] SFR. SCON ¥zl &7 {745, SBUF 2l Zi /7 ds . Hadi 5 A3
SBUF FTf&4, i SBUF # SEHURE, AT 3RTFESCEE . 20803 B0 Rl R ik s 25 A7 48 A2 58
SEI . BT ARERY 8051 (4 W T AR, 120 b fefit 7 —26 B, Wil UARTIW il it &, Ki%
A s R H P3.1 .

SFR 87h Bit 7
PCON SMOD
RIW R/W
Reset 0
87h.7 SMOD : UART XU 4 45 il 7
0:2% |- UART X R
1: oY UART XU e
SFR 94h | Bit 3 |
OPTION UART1W
RIW RIW
Reset | 0 |
94h.3 UART1IW: —% UART #:{# 5E, TXD/RXD #3{ 1 P3.1 i
0:2% 1 —2k UART #3(
1: RVF—£k UART ##3{
SFR 98h Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
SCON SMO SM1 SM2 REN TB8 RBS8 T RI
RIW RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0
98h.7~6  SMO, SM1: & 17uf A =CIEFEAL 0, 1
00: X3 0:8 ST FEAT FF A7 2%, AT ZE = Fsyscik /2
01: 15X 1:8 fir UART, S HrZam] 28
10: 438 2:9 fif UART, S % = Foyscik /32 /64
11: 455 3:9 fir UART, U AR % 7] 48
98h.5 SM2: & 47 i I A Sk B 7. 2
SM2 i it —£k 5 AT 5 ANSE B ZHLEE e Bk . ERE 2 0 3, 24 SM2 W B, d IR
BRI 0, IR AU A 224 . EREE 1 b, BR AR R e 1k A7 i, 8k
WrA 2=, fERL 0 1, SM2 B2 0.
98h.4 REN:UART #ZUicf# it
0: 2% 1E P2k
1: R vFRRIR
98h.3 TB8: Kkt 8, Jixl 2 Al 3 Kk Z ILf
98h.2 RB8: #:0fi7 7t 8, F At 2 A 3 I EE JUA s an Sk SM2=0, A 145 1k 47
98h.1 TI: Rk s &
R 0 25 8 AL &h A, Blre HoAt e s b (5 1A T UA I B H/W Bl 1. 2B S/W i
98h.0 RI: U Wds &

FERE 0 57 8 LA ZE AN, AR HAI B 2 IR IORE 2, 1 H/W 308 1. 62081 S/W
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SFR 99h Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
SBUF SBUF
RIW RIW
Reset - [ - [ -1 -7 - T - T - T
99h.7~0  SBUF:UART Jik FIHECEHE . ik 5 NAZ A B A A A2 B 5 B, {H % A R Sr
.

FsyscLk 7o/ RGN B i, UART WA+ E 5 R

o 1 0:
/EZ%$= Fsvsck / 2

o 3 1, 3: 4 RAEH Timerl B 3hE i
W= (SMOD + 1) X Fsyscik / (32 X 2 X (256 — TH1))

o iz 1, 3: 4R fE A Timer2
PR = Timer2 overflow rate / 16 = Fsyscik / (32 x (65536 — RCP2H, RCP2L))

o i3 2:
?EUI%%E= (SMOD + 1) X FSYSCLK / 64

JE6: BIESE 6 =A% UART FH G AR e R E 25 5.,
ZE8: [EIN 25 8 Tf 5% Timer2 W54 UART B4 ) 7E4115 2
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10. FEAF##28 (RFC)

RFC #EeaT LAT RFCX 5] {1 RFCOR, RFCIR &% RFC2R 5| {4 RC #R3% M. — AN A Ay R
H—4 RC R HBATHEIBIRS. B 2 MydkillE RFC WEE., —2&%E RFC /EN
Timer0 THE 2NN, SH—F2 i E RFC fEARSGH #hH-fEE Timer0, 1 8% 2 7E @k 5T
B47. W SXT [ FXT &2 — AN e i, Aol Do btk H il RFC F1 SXT/FXT 1847 e it
AR 3 RFC A%,

Epa .4
RFCOR - 101 | TTMERG
—n—1] 5XT J
- {RFCS:@
RFC1R Divide GATE SYSCLK
——d 1,4/16,64
- :/—/RFCS: 1 J
RFC2R ]
5 RFCPSC J T@SEL
ﬁ\( fRchzg T2_OVERFLOW
FSUBCLK
RFCX |1 e ASTCLK
T ' FCKTYPE
e STPRFC—
RFC 4#y
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Timer0 FIEA1H 80 A rlE s TOSEL SFR &, 24 TOSEL=3 i, RFC K} #h& H1 Timer2 fs H
HAT T4 SR A 3EN Timer0 F4FTHE. LLILREA BT Timer0 @i H/W H 38 shAE 1E 11132, 5
Wt it RFC SRR M E B . FiEfR X ik a b g,

IE#f % E PINMODE/RFCON SFR, DL RFC #73% HL#

CTON=1 (Timer0 i+ %745 30) , CT2N=0 (Timer2 &} #34%3) , TOSEL=3, FCKTYPE=0.
STPRFC=1, RFC [ J#Z 15 %, 255 N — Timer2 i th 5 3]

TERR Timer0, 5 N\ TH2/TL2 %4, LA IE Timer2 v H (6141 : TH2=0xFF, TL2=0x00) .
STPRFC=0, RFC JI i, & 474 T RIS Timer2 i th -

Timer0 R 7EM /S Timer2 v th B BRTH4 RFC B4

STPRFC

RFCLK

2 N N B

T2_OUVERFLOW } ] [y
RFC Ga te—l,—[[ L
RFC/1+Gate [[[]]] TUUULULUL LU

RFC/4+Gate | [ | I

o o~ w Do

CLR Timer® []

.—-’”/—

Timerd

RFC B40 8 Timer0, TOSEL =3

STPRFC

RFCLK
SV U O [ U B

CLR Timer®e rw

/_

Timer@

RFC B}48fBE Timer0, TOSEL =1
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SFR AFh Bit7 | Bit6 Bit5 | Bit4 Bit3 | Bit2 Bitl | Bit0
RFCON PORFC TOSEL RFCPSC RFCS

RIW RIW RIW RIW RIW
Reset 0 | 0 0 | 0 1 | 1 0 | 0

AFh.7~6 PORFC: P0.0~P0.35| JIRFCAH =455 .
00: P0.0~P0.3 are not RFC pins
01: P0.0 and P0.1 are RFC pins, P0.2 and P0.3 are not RFC pins
10: P0.0~P0.2 are RFC pins, P0.3 is not RFC pin
11: P0.0~P0.3 are RFC pins
AFh.5~4 TOSEL: Timer0 i1 ##5#= (CTON=1) TO #i N iE#
00: P3.4 5| 1 (8051 #xifk)
01: RFC % Br A 1/4/16/64
10: SXT I 4
11: RFC I & B2 DL 1/4/16/64 2 4%, FEiEi# Timer2 i Hi 1 14%
AFh.3~2 RFCPSC: RFC i 43 45151 Timer0
00: FiLL 64
01: F&LA 16
10: LA 4
11: FRLL L
AFh.1~0 RFCS: RFC % uif i ik %
00: RFCOR (P0.1)
01: RFCI1R (P0.2)
10: RFC2R (P0.3)

SFR F8h Bit1
AUX1 STPRFC
R/W R/W
Reset 0

F8h.1 STPRFC: % & 115 ILRFCH £l %

SFR D8h Bit 7 | |
CLKCON | FCKTYPE
RIW RIW

Reset 0 | |
D8h.7 FCKTYPE: k7, %47 A e 18 s (SELFCK=0) I 4% .
0: Peéhit® FSUBCLK (FRC & FXT)
1: BRAPZERE RFC, W B AN 1 Z B, S/W 456 1% 2 I RFC 4R % FLER A 5% SFR.

JE: POSEG M4 i F PORFC, {8 F RFC ThRERT, SIW 22524 F 5| B LCD it

. -
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11. LCD ¥zh2%

1/3 fwt LCD IXzh#% BEWS IX SN i 2/~ THI AR 3~8 COMs Al 10~27 SEGs. VCLD HiJ& HE-F /& H
LCDBV SFR ##fill, A5 16 M7 . VLAl VL2 HUE P2 B VLCD %14y, VL2= VLCD* 2/3,
VL1=VLCD/3. LCD Hfon] Lif F18%ha FSUBCLK 3E3f. ik SXT i 8, R LCD 4=
LA LCDFRM SFR, LCD i3 2 i] i %% ({5 B A 43Hz %] 98Hz. 1% SRC /& LCD 4
%, VDD H°FXF SRC S AN LCD MUsIeR s K. Wik FRC & LCD I Bk, VDD HLEIAE1L
X FRC I LCD [ A 4512 5 0 U450/

% VL1, VL2 #1 VLCD (VL3) 2 1/3 {21 tenx Jh4R[ LCD IREIEA . &R LIRS AR K1
LCD tiiti iy % A AR, (EIKEEEA S {UHFE 1L.IUA @Vear=3V. LCD W34 75 EALfA
O AN T, BT LB R 51 EEE .

LCDBY
BUF JLCD
_ BUF »— L2
Total current consumption
of the LCD Driver is 1.1uA
@Vpar=3V
BUF > YL1
WE LCD IXzh 334
LCD Frame LCDFMR (SFR B1h.1~0)
Rate (Hz) 00 01 10 11
1/3 Duty 57 68 85 98
1/4 Duty 43 51 64 73
1/5 Duty 46 59 68 82
1/6 Duty 57 68 85 98
1/7 Duty 49 59 73 84
1/8 Duty 43 51 64 73

LCD MWii#E®, & LCDCLK = SXT
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SFR B1h Bit 7 Bité | Bit5 | Bit4 Bit3 | Bit2 Bitl | BitO
LCON | DSPON LCDUTY LCDCLK LCDFMR
RIW RIW RIW RIW RIW
Reset 0 0 | 0 | 1 | 0 1 | 0
B1h.7 DSPON: LCD / LED 1 45 il

B1h.6~4

B1h.3~2

B1h.1~0

0: LCD/ LED *H
1: LCD/ LEDf#ifig
LCDUTY: LCD/LED 575tk

000:
001:
010:
011:
100:
101:

1/3 duty
1/4 duty
1/5 duty
1/6 duty
1/7 duty
1/8 duty

LCDCLK: LCD / LED B} h izl

00: SLOWCLK
01: SLOWCLK/2
10: FSUBCLK/128
11: FSUBCLK/256

LCDFMR: LCD / LED il Z&d5] . WIS SXT /2 LCDHEF 815, LCD WiE Z 41 LA R M FT.

SFR B2h

Bit5

Bit3 |

Bit 2

Bit1 | Bit0

LCONZ2

LEDMODE

LCDBV

R/W

R/W

RIW

Reset

0

B2h.5

B2h.3~0

LEDMODE: LCD / LED sk 4%

0: LCD mode
1: LED mode

LCDBV: LCD %%, VLCD i J& Hi 4% i)

0000:
0001:
0010:
0011:
0100
0101
0110
0111
1000
1001:
1010:
1011:
1100:
1101:
1110:
1111:

VLCD = VBAT* 24/40
VLCD = VBAT* 25/40
VLCD = VBAT* 26/40
VLCD = VBAT* 27140

- VLCD = Vgar * 28/40
- VLCD = Vgar * 29/40
: VLCD = Vgar * 30/40
- VLCD = Vgar * 31/40
- VLCD = Vgar * 33/40

VLCD = VBAT* 34/40
VLCD = VBAT* 35/40
VLCD = VBAT* 36/40
VLCD = VBAT* 37/40
VLCD = VBAT* 38/40
VLCD = VBAT* 39/40
VLCD = VBAT

SFR 92h

Bit6 | Bit5

Bit4 |

Bit 3

Bit 2

Bitl | Bit0

PINMODE

P2HSEG

P2LSEG

POSEG

R/IW

R/IW

RIW

R/IW

Reset

1 | 1

1

92h.6~5

P2HSEG: P2.4~P2.6 5| JHILCDAL 4% il

00: P2.4~P2.6 are 1/O pins

01: P2.4 and P2.5 are 1/0O pins, P2.6 is LCD Segment pin
10: P2.4 is 1/O pin, P2.5 and P2.6 are LCD Segment pins
11: P2.4~P2.6 are LCD Segment pins
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92h.4~3  P2LSEG: P2.1~P2.35| JHILCD#¥: = il
00: P2.1~P2.3 are 1/O pins
01: P2.1 and P2.2 are 1/0 pins, P2.3 is LCD Segment pin
10: P2.1is I/O pin, P2.2 and P2.3 are LCD Segment pins
11: P2.1~P2.3 are LCD Segment pins

92h.2~0  POSEG: Port05| fILCDA 242 il
000: P0.0~P0.6 are 1/O pins
001: P0.0~P0.5 are /O pins, P0.6 is LCD Segment pin
010: P0.0~P0.4 are 1/O pins, P0.5~P0.6 are LCD Segment pins
011: P0.0~P0.3 are 1/O pins, P0.4~P0.6 are LCD Segment pins
100: P0.0~P0.2 are 1/O pins, P0.3~P0.6 are LCD Segment pins
101: P0.0~PO0.1 are 1/O pins, P0.2~P0.6 are LCD Segment pins
110: P0O.0 is I/O pin, P0.1~P0.6 are LCD Segment pins
111: P0.0~P0.6 are LCD Segment pins

COM7 | COM6 | COMS5 | COM4 | COM3 | COM2 | COM1 | COMO
Adr bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0

FO00 SEGO | SEGO | SEGO | SEGO
FO01 SEG1 | SEG1 | SEG1 | SEG1 | SEG1
F002 SEG2 | SEG2 | SEG2 | SEG2 | SEG2 | SEG2
F003 SEG3 | SEG3 | SEG3 | SEG3 | SEG3 | SEG3 | SEG3

FOO4 | SEG4 | SEG4 | SEG4 | SEG4 | SEG4 | SEG4 | SEG4 | SEG4
FOO5 | SEGS | SEGS5 | SEGS | SEGS5 | SEG5 | SEG5 | SEG5 | SEGS
FO06 | SEG6 | SEG6 | SEG6 | SEG6 | SEG6 | SEG6 | SEG6 | SEG6
FO07 | SEG7 | SEG7 | SEG7 | SEG7 | SEG7 | SEG7 | SEG7 | SEG7Y
FOO8 | SEG8 | SEG8 | SEG8 | SEG8 | SEG8 | SEG8 | SEG8 | SEG8
FOO9 | SEGY9 | SEGY9 | SEGY9 | SEGY9 | SEGY9 | SEGY9 | SEGY9 | SEG9
FOOA | SEG10 | SEG10 | SEG10 | SEG10 | SEG10 | SEG10 | SEG10 | SEG10
FOOB | SEG11 | SEG11 | SEG11 | SEG11 | SEG11 | SEG11 | SEG11 | SEG11
FOOC | SEGI12 | SEG12 | SEG12 | SEG12 | SEG12 | SEG12 | SEG12 | SEG12
FOOD | SEG13 | SEG13 | SEG13 | SEG13 | SEG13 | SEG13 | SEG13 | SEG13
FOOE | SEG14 | SEG14 | SEG14 | SEG14 | SEG14 | SEG14 | SEG14 | SEG14
FOOF | SEG15 | SEG15 | SEG15 | SEG15 | SEG15 | SEG15 | SEG15 | SEG15
FO10 | SEG16 | SEG16 | SEG16 | SEG16 | SEG16 | SEG16 | SEG16 | SEG16
FO11 | SEG17 | SEG17 | SEG17 | SEG17 | SEG17 | SEG17 | SEG17 | SEG17
F012 | SEG18 | SEG18 | SEG18 | SEG18 | SEG18 | SEG18 | SEG18 | SEG18
F013 | SEG19 | SEG19 | SEG19 | SEG19 | SEG19 | SEG19 | SEG19 | SEG19
FO14 | SEG20 | SEG20 | SEG20 | SEG20 | SEG20 | SEG20 | SEG20 | SEG20
FO15 | SEG21 | SEG21 | SEG21 | SEG21 | SEG21 | SEG21 | SEG21 | SEG21
F016 | SEG22 | SEG22 | SEG22 | SEG22 | SEG22 | SEG22 | SEG22 | SEG22
FO017 | SEG23 | SEG23 | SEG23 | SEG23 | SEG23 | SEG23 | SEG23 | SEG23
F018 | SEG24 | SEG24 | SEG24 | SEG24 | SEG24 | SEG24 | SEG24 | SEG24
FO19 | SEG25 | SEG25 | SEG25 | SEG25 | SEG25 | SEG25 | SEG25 | SEG25
FO1A | SEG26 | SEG26 | SEG26 | SEG26 | SEG26 | SEG26 | SEG26 | SEG26

LCD RAM BL&t (8051°s External Data Memory space)
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Vieo

213V cp
1/3Vicp
Vss

SEGO
SEG1
SEG2
SEG3

Vieo

213V cp
1/3Vicp
Vss

COMO
CoM1

COM2
COM3

Vieo

213V cp
1/3Vicp
Vss

Vieo
2/3Vicp
1/3Vicp
VSS

Vieo

213V cp
1/3Vicp
Vss

Vieo

213 Vicp
13 Vico
Vss

Vieo

213V cp
1/3Vicp
Vss

-1/3 Vicp
=213V cp

'VLCD

COMO-SEGO
(ON)

VLCD
2/3 Vico

1/3 VLCD

COMO-SEG1
(OFF)

-1/3 VLCD
77777 -213Vieo

LCD ¥, 1/3 Bias, 1/4 Duty, (VLCD = 3*VL1)
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12. LED IKzh 28

iR LED #5X3%& 50 LEDMODE (B2h.5) #15°4 1,1%:00 Bl 14 LCD IRBN2%AA LED k34 . &
HAE T 10 SEG (SEGO~SEGY) 11 4 COM (COMO~COMB3) ZK%f LED £, *FF LED M, COM 3]
JEN 4t 8 2 NI RSP RO BLA SEIXEF [ dE ], &S COM 5] e DU POk 3 40mA L
@Vgar=3V. SEG 7| T LA LEDPL /] SFR & SN P ER P 2%, LED 1 LCD gt =
FHTEI ) LCDRAM 1 F [ JLA L H I SFR.

P 1) SEG 5| HIm] By H - FoartH o AE XA, FH P 75 FH RFE AR 78 LCDRAM SEG 7.
B, %1 SEGL B L P4, Hudlik OXFO01 5 0x00; *tF SEGO f & B Fé i, Hulik 0xF009 5
OxFF.

SFR B1lh Bit 7 Bit6 | Bit5 | Bit4 Bit3 | Bit2 Bit1 | Bit0
LCON | DsSPON LCDUTY LCDCLK LCDFMR
RIW RIW RIW RIW RIW
Reset 0 0 | o | 1 0 | 0 1 | 0

B1h.7 DSPON: LCD / LED f#ifigf il
0: LCD/ LED %4
1: LCD / LEDf#ifig
B1lh.6~4 LCDUTY: LCD/LED 5% bz
000: 1/3 duty
001: 1/4 duty
010: 1/5 duty
011: 1/6 duty
100: 1/7 duty
101: 1/8 duty
B1h.3~2 LCDCLK: LCD /LED K}y i
00: SLOWCLK
01: SLOWCLK/2
10: FSUBCLK/128
11: FSUBCLK/256
B1h.1~0 LCDFMR: LCD /LED ik Z £z, 00=5%12, 11=f% .

SFR B2h Bit 5 Bit 4 | | |
LCON2 LEDMODE| LEDPL
RIW RIW RIW
Reset 0 1 | | |
B2h.5 LEDMODE: LCD / LED #= %k #%
0: LCD mode
1: LED mode

B2h.4 LEDPL: LED 1%
0: LED SEG 1k HL A %%
1: LED SEG & H~FH %%
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13. fi B8 ({X F2280/80B)

fi BB F B PR AL 1 SEBL T A0 (0 TR Ak Aer TN, ] B 1T ) SE R i AEAR BRI ARAE I, AR E CLD
S _EAMZE A . 0 SCIF 16 B TE Al A, v CLRIEAE SIW FEhiEl HIW B
A (ATK) .

TKTMR—L
TKPD 5/
TKS0C CONTROL TOUCH KEY THDH, TKDL
TKCHS 7 UNTT TKOUF
TKEOC
-
s} <
_— = — O
- ~— ~—
ATKNUM— H W Y . < J
ATKRATE—— ATK —ATKDT
ATKCMPO~3—— —TKIF I L4 [ B [
= 2200p
TKAUTO— P N
e o 1
\::’; w‘\=::P) w‘\‘::P) —

Touch Key 451

BLIEAf b b, B P L A0 B S IR R R R TR . R B A AR 0, mT 5] B
PLE/D SR A BT 3. TERserE SIW FahiEatol HIW ATK #E58, & TK 5] B, i g
B2 B B W % 51 B _E i FE B .

P1MODx / PBMODX il 4% 5t 15 & TKO~TK3 TKA~TK14 CLD
5| R fi b g, TR Mode0 Mode0 Mode3
5 2 b B s, SIW I Mode0 Mode0 Mode3
5| B2 A B2, HIW B 2135 (ATK) Mode0 - Mode3
S/W FahE A fb & e Ad

F A B fi b8 (TKO~TK14) i T SIW Fahtis. E)E3) SIW B H P % 4RIk TKAUTO=0
A1 TKPD=0, %A J5 1 B TKSOC £ LA J3 Bl fl i 2 Bt % 4, TKSOC Az ] DA T 45 it H 2075 B, 28
M0, 05 R Gt e B K, i T R RE R HIW AT RETCIETE R TKSOC. TKEOC=0 Fn# ik
IEERATH . TKEOC=1 FIRFEHER, ¥ 2 8 Bl A5 2 10 7 TK Hodi it $ss
(TKDH 1 TKDL) . TK 5| BIHL 2K, TK B2y 2 s W, TKEOC=1 J&, F ;7 b2
SRR/ 10ps FEHEAT T — . W3 TKOVF=1, FRiERmBuaiil . B/ = TKTMR 1]
PLYR/ /38 T TR Ea v 5 LG R R R 15 0 o

fu s s T N A NN B S LA R 4T 08 . B TKCHS O 1111b, JfIT4nfih#ii%

PR S RIX NS AR TKDATA. BN A A K BT MU, HI T OB 5t
M AR H A H
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H/W B 3R AR R (ATK)

HA TKO~TK3 A Z2H H/W B3, 1% nl 7 P8 /AU R TAE, I+ 148 SIW TAE,
DL BEARES A IhdE . B AL Thae, B 8N E TKAUTO=1 K5 il HIW 584#4] TK BJt.
H/W NI B B4 TKO~TK3 1 TK et 2, PAGE 62ms 5 125ms RS . Wi 28 n TK 2 &
ANTT S 5 78 1 B B (ATKCMPO~3) , HIW F=A= i il fnefie CPU. A A ol LA T TK s )
e TK R [A] SIW FE#E K, CLR AR Tesa Al S 1

TM52F2280/80B/84/84B #i#&+5

SFR ADh Bit 7 Bit6é | Bit5 | Bit4 Bit3 | Bit2 | Bitl | Bit0
TKCON | TKPD TKTMR TKCHS

RIW RIW RIW RIW

Reset 1 1 | 0 | 0 1 | 1 | 1 | 1
ADh7  TKPD: filf stz (S/W )

0: B e B A e
1: f i AR

ADN.6~4 TKTMR: fili 42 B #% i (8] (S/W A H/W ATK A= )
000: #&3i A] i

111: FE R TR] B K
ADh.3~0 TKCHS: fii ¥4 Bl 18 45 (S/W i)

0000: TKO (P1.7)
0001: TK1 (P1.6)
0010: TK2 (P1.5)
0011: TK3 (P1.4)
0100: TK4 (P1.3)
0101: TK5 (P1.2)
0110: TK6 (P1.1)
0111: TK7 (P1.0)
1000: TK8 (P3.7)
1001: TK9 (P3.6)
1010: TK10 (P3.5)
1011: TK11 (P3.3)
1100: TK12 (P3.2)
1101: TK13 (P3.1)
1110: TK14 (P3.0)

1111: NESHHEF

SFR F8h Bit 4
AUX1 TKSOC
R/W R/W
Reset 0
F8h.4 TKSOC: AL T 2 il i B4z B e 4 (FES/WHE ) o FEA I, B ¥ 48 o 5400 H Bl

H/Wi R o SR, 2 SR 28 ¢ I F) ok P2 K182, ey T IR SR 3 10 Il L H/ W T B8 T VR T B

TKSOC.
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SFR ABh Bit 7 Bit 6 Bit5 | Bit4 Bit3 | Bit2 | Bitl | Bit0
ATKDT | TKEOC | TKOVF TKDH ATKDT

RIW R R R R
Reset - -

ABh.7  TKEOC: il $5if% b % ¥ 45 R (S/W #E0)
ABh.6  TKOVF: il 5425 v 40 2 t (S/W )
ABh.5~4 TKDH: fili iz g1 528 Hdie 1 9~8 (S/W L)
ABh.3~0 ATKDT: filt B4 5 5 2 # 45 R (H/W ATK #53X0)

Xxx1: TKO B — Ml 3 1

XX1xX: TK1 B — M 1

XIxx: TK2 B — Ml 1

Ixxx: TK3 H — M FH1F

SFR ACh Bit7 | Bité | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0
TKDL TKDL
RIW R
Reset - 1 - - 1 - [ - [ - [ - 1 -

ACh.7~-0 TKDL: fil 4 5 iH B e s 7~0 (S/W A=)

SFR AEh Bit 3 Bit 2 Bitl | Bit0
TKCON2 TKAUTO |ATKRATE ATKNUM
R/W R/W R/W RIW
Reset 0 0 1 | 1
AEh3  TKAUTO: fil 4% 8 3 sh 3 #i 20s H

0:S/W

1:H/W ATK #i,
AEh.2 ATKRATE: filt B2 8 1 # 1d 2R (H/W ATK #50)
0:125ms ATK i %
1:62ms ATK F#ii# %
AEh.1~0 ATKNUM: fil 5 f% 58 5 sh i MiiE 5w (H/W ATK Bix0)
00: ATK A&l TKO
01: ATK #&ll TKO fil TK1
10: ATK £l TKO~TK2
11: ATK £ TKO~TK3

SFR 95h Bit 3

INTFLG TKIF
R/W R/W
Reset 0

95h.3 TKIF: fil B4z gt Wrbr & (H/W ATK #25X)
Far il 1) TR I8 0 i SR (P B E H/W B .
ML AT TR W IR SRR R, E W E BT R
S/W AT LS F7H F) INTFLG LAJER Az . (0 2)

SFR C4h Bit7 | Bité | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0
ATKCMPO ATKCMPO
RIW RIW
Reset 0 | 1 | 0 | 0 |0 | 0 | 0 | 0

C4h.7~0 ATKCMPO:5 TKO A EHa4H LL i R{E (H/W ATK £ 2X)
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SFR C5h Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
ATKCMP1 ATKCMP1
RIW RIW
Reset 0 | 1 | 0 | 0 | 0 | 0 | 0 | 0
C5h.7~0 ATKCMPL1: 5 TK1 HHEEAH LI B (H/W ATK £ 20)
SFR C6h Bit7 | Bité | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0
ATKCMP2 ATKCMP2
RIW RIW
Reset 0 | 1 | 0 | 0 | 0 | 0 | 0 | 0
C6h.7~0 ATKCMP2: 5 TK2 HH %R AH LL I B (H/W ATK £ =0)
SFR C7h Bit7 | Bit6é | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0
ATKCMP3 ATKCMP3
RIW RIW
Reset 0 | 1 | 0 | 0 | 0 | 0 | 0 | 0
C7h.7~0 ATKCMP3: 5 TK3 s #di A L i) B 18 (H/W ATK #E20)

6. RIS 6 TN KA P W R A e M IEZE R .
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14. Serial Peripheral Interface (SPI)

HRAT AN ST (SP) BLB A8 4 XU L, [R) 2 B EAT F2280/80B/84/84B A4 e £ [A] f¥) H3 AT 15
HREIR T ELZ B MCU, ADC, RIS, BINEAF i 4555 . SPI ISATE W I RGN BiER LA — 2
PR . SIW A L HCIRESIR &, B A AT Wioks. TSR T SPILRGHEA .

SPI AL D e 04 «
o FER M AHRAE
o 34 MEAIRAE
o X L #AF
o N R AL S R
o IR MIX
o FRATE AR A7 AR M T
o MSB flt:uk LSB 1 5c /4 5h ik

DATA BUS

— >
> » DO
SPDAT Data lt— MOSI
Path
Y Control e—s MISO
Shift Register B * =l
L0 el T
Pin
LSBF Control
| Receive Buffer Register |
= K
Fsvscw/16 = 00 sC
Feveciw/8 —= 01 | Clock »{SCH_M
Fevariwld —p{ 10 Control SCK_S
Fg_,-p:_{cucl'lz — 11 L F
SPEN (BCh.T) —T

[¥]

MSTR (BCh.6) ———
CPOL (BCh.5)
SPCR[1:0]
(BCh.1~0) CPHA (BCh.4)

SPI R4 HER

MOSI(P2.4) 55, 24 SPI TAE/ERB T2, 2 SPI AT MBI T A . MISO(P2.6) 15 %
MBS A ER RN . Bl S E I R B LSBF A duE i dettfnt s fir (MSB) B AR A
(LSB) . SCK (P2.5) {55 5 /& A% =0 i fan 1B AN B S5 N o & 02 F SR R 20 3 15 46 AR 46 1
MOSI 1 MISO &1 %ids . SPI7E AT H24L 8 Pl w2 I BN 1) SCKAE 5.

DS-TM52F2280 80B_84 84B S 65 Rev 0.93, 2017/03/02



< » }+iE TM52F2280/80B/84/84B #ii&+

EXS:H

SPI it % B SPCON A1) MSTR iz LA TAEAE Edamis. BEIFMAEE, Jok3dE 53] SPDAT.
R SPBSY=0, it w4 7% B AL T A7 2%, HITWERE H 2] MOSI £ F. TE[FRS, i MISO %%
No HfEama KT 7E SPSTA 1) SPIF 74 15 B, M2l e 5 N B 22 v s, 3 SPSTA
i) RCVBF 1B . N T Bk 4 2F, AR ITE N — A3k N AL 25 47 2% 2 A Je 12 B
SPDAT. *##5 N\ SPDAT K SPBSY A4 o4 v B DT 4% 2%, FHAE L 28 )\~ SCK JE
& RN 2

MBS

SPI 7% SPCON i) MSTR 7 i A MR, SPCON ) SPEN 74 i% BN, M52 T4 .
TR AT EIL MOSI 23R B AL 27 74, IR ZF A28 F8 B MISO 28, 4— A1y
HENFEAL B A7 2RI, W RCVBF=0, #d s wi e B e e 4% . WiZk RCVBF=1, BT st
P A A B B rp a5 T H RCVOVF A&t E . J4— N AL T A4 )5, SPIF 1
RCVBF it B . N T Bkt &0, AL R — N7 ENF AL A7 8% 2 B e e X
SPDAT 55 0 || RCVBF. 7EMR T i Ee Kk SCK A% A Fsyscik /4o

B ATH B

SPI i#id % B SPCON #if7-25t) CPOL A1 CPHA fif, ;=4 PU/ NI g2, CPOL £z 58 X AE SPI =5 A
IRASH SCK 7K F. 7E CPOL=0 i ZAIRAS HY SCK MK HE~F, CPOL=1 i} /& = Hi°F . CPHA fiL7E
T KRB R AL A0S . #E CPHA=0 I} SPI 7E SCK & JI &5 — /AN R B E AILE SCK
JERA A = AN IR R Eh e . CPHA=1 I #F SCK3IE] 148 — 9% 1) SPI SRARERR AT SCK & A
B LIEFEA EE . FEEIR TR MBI PEGNRT ] . SPEN A7 8% 15 B AT =5 A& R MR A5
R C B VA AR R I Bh 2R 2 . SPCR 4% B ER AT I B0 . 7E MBS, L EF A7 a4 2
W&o 7EERT SPIA 8] LLUER AN R B FRLL 2, 4, 8 5% 16.

SPEN | |

SPDAT_WR

(cPot=0, ciy | | | | | | | |

(croL-1, P | | | | | | | |

(CPOL=0, CPSHcA:=1) | | | | | | | |

(cPoL=1 PR | | | | | | | |

Mos) Bit7 X Bit6 X Bit5 X Bitd X Bit3 ¥ Bit2 ¥ Bitl X Bit0 Y

MISO  YXOXXY Bit7 X Bite X Bits5 X Bita Y Bita Y Bit2 Y Bit1 Y Bito XXX

SPBSY

EBANF
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SPEN | L
S JS N I o I A O I
et T U I O I I v

Mosl W Bit7 ) Bit6 ) Bit5 X Bit4 ) Bit3 ) Bit2 § Bit1 ) BitO )G-@(

MISO Bit7 ) Bité ) Bit5 K Bit4 ) Bit3 ) Bit2 f Bit1 ) Bit0 ){:

MR F (CPHA =0)

SPEN | L

SRS e B o N o B e B

JE < I s I O O o o I
Mos| W Bit7 ) Bité ) Bit5 )( Bit4 ) Bits | Bit2 J Bit1 ) Bit0 )%(
MISO Bit7 Y Bité ) Bits X Bita ) Bits | Bit2 J Bit1 ) Bit0

MERES P (CPHA =1)

1E ERMAE A, SPIF FH bR SR E IR A /Nt HW & . WIRTE SPBSY W& K H s
5\ SPDAT, WCOL fr ki HIW B . X PR A0, 2085 5 N3 SPDAT #4k 20%, I H%
NEFAREASHEN.

SFR BCh Bit 7 Bit 6 Bit 5 Bit 4 Bit 2 Bitl | BitO
SPCON SPEN MSTR CPOL CPHA LSBF SPCR
RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0o | o0
BCh.7  SPEN: SPI {#ifi§

0:SPI X%

1:SPI#i g, P2.4~P2.6 9SPIT)RE 5| I

BCh.6 MSTR: T 1 :0{f fE
0: WA
1: FAEEL

BCh.5 CPOL: SPI I ffi bz 4

DS-TM52F2280 80B_84 84B S
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CPHA : SPI B4 AH {7
0: £ SCK J& B 26 — AN 1S KA £ bin
1:7F SCK A — /N A i R e £
LSBF:LSB {1l
0:MSB 15k
1:LSB 15k
BCh.1~0 SPCR:SPI I 4figE %
00:Fsyscik /2
01:Fsyscik /4
10:Fsyscik /8
11: FSYSCLK /16

BCh.2

SFR BDh Bit 7 Bit 6 Bit 4 Bit 3 Bit 2
SPSTA SPIF WCOL RCVOVF | RCVBF | SPBSY
RIW R/W RIW RIW RIW R
Reset 0 0 0 0
BDh.7 SPIF:SPI F1ihr &

KW H/W SR ]I BOE . Hl= A B H/WiE%.

5 0 BHZALRHE B IZAR S .

BDh.6 WCOL: 5 A\ ifids &
B H/W iR E, W5 SPBSY=1 I 5 A\ ¥#E 5] SPDAT. 5 0 #|i%f7 8k SPBSY=0 I} 5 SPDAT
G R izbr &
BDh.4 RCVOVF : s 28 i [X i H bk i
TEHAR AL 25 RO RCVBF=1 PRl H/W B . 5 0 RiZAr 8 i SPDAT 517 a4 i b
bR
BDh.3 RCVBF : 2 22 i 28T b &
BRI R @ H/W R E. 5 0 2iZALEHL SPDAT F 1728 15 B i%br & .
BDh.2 SPBSY : SPI T figtAn & (MEE)
2 SPI A& IEAE AT, B H/W R E .
SFR BEh Bit7 | Bit6é | Bit5 | Bit4 Bit3 | Bit2 | Bitl | Bit0
SPDAT SPDAT
RIW RIW
Reset | 0o | o [ o | o o | o | o [ o

BEh.7-0 SPDAT: ki $iE

SPDAT % f7as i T AR MYl . SEHET] SPDAT L3CE Btk R AL 75 77 4, JFITIR
PE B R R L%, 52 SPDAT A7 [l B2 2% v 35 1H) A 25

M6 S AR 6 TN O SPI Ik REAIIR Je i 245

HET: 7SR 7 ERT SPHENILE 1/0 5 R VRIS & .

DS-TM52F2280_80B_84 84B_S
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15. 6-bit SAR ADC

6 iz SAR ADC ¢ #F 7 BisEMA N . {#H ADC, /" A il i B ADCHS SFR i%&# ADC i
1. 1 ADCHS=0 i, ADC F#fis ik fdt N . ADC BHER 10 4~ RGeh) £h & BT
e, IFTEE R SE G SR A B R — R . BRI R G R AT T LIS B L AR e (1) ADC T RE
ADC 8 75 W B NG 3, SREEH 51 IS s N . 25 5 R B ), FH P AN A B
ADC F il 55 42 B 7 AH (R 0 51 B

SFR C2h Bit6 | Bit5 | Bit4 | | |
BGADCS ADCHS
RIW RIW
Reset 0 | o0 | 0 | | |
C2h.6~4 ADCHS: ADC i ik #%
000: ADC 5 1

001: AD1 (P1.1)
010: AD2 (P1.2)
011: AD3 (P1.3)
100: AD4 (P1.4)
101: AD5 (P1.5)
110: AD6 (P1.6)
111: AD7 (P1.7)

SFR C3h Bit5 | Bit4 | Bit3 | Bit2 | Bitl1 | Bit0
BGADCD ADCDT
RIW R
Reset N S R R R

C3h.5~0 ADCDT: ADC ###
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16. LG E S (ICE) B

F2280/80B/84/84B 1] LA SZ R 2641 Fik . BAEH ICE #50, F R 24 P1.2 F1 P1.3 5| jiliE+2
£ tenx EHM) EV BEH . IXFEMAI U Ab A&, P AT DAFEAS 5038 F AR 1 H AR 18 2% ARV R 5t
B ICE #i30 thA —SefR 1, i K A4,

1.
2.
3.

W R IR TR o

P1.2 #1 P1.3 5| JA 20 TAEfE S A= (PAMOD2=0/1 #1 PLMOD3=0/1) .
TEFRFACHE R T, PL.O0 Tk W2 E 545 T-Link fEAr . FEGSEZ G, P10 A] DL HARAT

A7 5| Ao

T2 7 A 2 (11 54 2% 5] 0DOOh~OFFFh F11 0033h~003Ah Hi tenx EV #idt 5. ik, H PTG

AT BUX 23 [A]
P1.2 f1 P1.3 5| JAITHI B RE T I A5 4EL o
VCON il Vpp HAZHH T-Link #21il

Target System PCB

F2280/84

VSS VSS
P1.3 SDA
P1.2 SCL
N.C.
P1.0 - {4-—-—-[BUSY
VBAT VBAT

tenx
T-Link

ICE Mode Connection

USB
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SFR & CFGW B&

Adr| RST | NAME | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
8oh |1111-1111] PO PO.7 P0.6 P05 P0.4 P0.3 P0.2 P0.1 P0.0
81h |0000-0111|  sP sP

82h |0000-0000|  DPL DPL

83h |0000-0000]  DPH DPH

87h |0xxx-0000 PCON | SMOD - - - GF1 GFO PD IDL
88h |0000-0000| TCON TF1 TR1 TFO TRO IE1 1 IE0 ITO
89h |0000-0000 TMOD | GATEL | CTIN TMOD1 GATEO | CTON TMODO
8Ah |0000-0000]  TLO TLO

8Bh [0000-0000]  TL1 TLL

8Ch [0000-0000[  THO THO

8Dh [0000-0000]  TH1 THL

goh |1111-1111]  P1 PL7 P16 PL5 | PL4 PL3 | PL2 P11 P10
91h |0000-0000| POOE POOE

92h |x111-1111 [PINMODE| - P2HSEG | P2LSEG | POSEG

93h |x000-0000| P20E - P20E

94h |1100-0001| OPTION SXTGAIN STPPCK | PWRFLT | UARTIW | WDTPSC TM3PSC
95h |xxxx-0000| INTFLG - | - - - TKIF IE2 PUF | TF3
96h |0000-0000| PIWKUP PIWKUP

97h | xxxx-xxx0| SWCMD IAPALL / SWRST

98h |0000-0000| SCON sMo | swm1 sM2 | REN TB8 | RBS T | R
99h [xxxx-xxxx| SBUF SBUF

AOh|1111-1111] P2 P27 | P26 P25 | P24 P23 | P22 P21 | P20
A2h 0000-0000| PIMODL P1MOD3 P1MOD2 P1MOD1 P1MODO
A3h 0000-0000| PLMODH PIMOD? P1MOD6 P1MOD5 P1MOD4
Adh | 1111-1111 | P3MODL P3MOD3 P3MOD2 P3MOD1 P3MODO
A5h |0000-0000| P3MODH P3MOD7 P3MOD6 P3MOD5 P3MOD4
A6h |0000-0000] TOCON T1OCON T20CON TCOCON
ATh|x111-1111] VCON - LDOE VSET2 VSETL

ABh [0x00-0000]  IE EA - ET2 ES ET1 EX1 ETO EX0
Agh |0000-0000| INTEL IAPWE SPIE TKIE EX2 PLE | TM3IE
ABh|xxxx-xxxx| ATKDT | TKEOC | TKOVF TKDH ATKDT

ACh [xxxx-xxxx| TKDL TKDL

ADh|1100-1111] TKCON | TKPD TKTMR TKCHS

AEh | xxxx-0011| TKCON2 - - - | - | TKAUTO |ATKRATE ATKNUM
AFh [0000-1100| RFCON PORFC TOSEL RFCPSC RFCS
BOh|1111-1111]  P3 P3.7 P3.6 P35 | P34 P33 | P32 P3.1 P3.0
B1h[0001-0010] LCON | DSPON LCDUTY LCDCLK LCDFMR
B2h [xx01-0001| LCON2 - - |LEDMODE| LEDPL LCDBV

B3h [xxxx-xxxx| TM3SEC TM3SEC

B4h | xxxx-xxxx| TM3DL TM3DL

B5h | xxxx-xxxx| TM3DH - TM3DH

B6h |0000-0000] TM3RLD TM3RLD

B7h [0000-0000] TM3ADJ | TM3ADJS TM3ADJ

B8h [xx00-0000[ 1P - - PT2 PS PT1 PX1 PTO PX0
Boh [xx00-0000]  IPH - - PT2H PSH PTIH | PXIH | PTOH | PXOH
BAh [xxx0-0000|  1P1 - - - PSPI PTKI PX2 PP1 PT3
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Adr| RST NAME Bit 7 Bit 6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
BBh |xxx0-0000|  IP1H - - - PSPIH PTKIH PX2H PP1H PT3H
BCh|0000-x000] SPCON | SPEN MSTR CPOL CPHA - LSBF SPCR
BDh|00x0-Oxxx| SPSTA SPIF WCOL - RCVOVF | RCVBF | SPBSY - -
BEh [0000-0000] SPDAT SPDAT
C2h |0000-0000] BGADCS | LVR2E ADCHS CMPVS
C3h [xxxx-xxxx| BGADCD CMPO - ADCDT
C4h |0100-0000| ATKCMPO ATKCMPO
C5h [0100-0000| ATKCMP1 ATKCMP1
C6h [0100-0000| ATKCMP2 ATKCMP2
C7h |0100-0000| ATKCMP3 ATKCMP3
C8h [0000-0000] T2CON TF2 EXF2 RCLK TCLK | EXEN2 TR2 CT2N | CPRL2N
CAh|0000-0000] RCP2L RCP2L
CBh|0000-0000| RCP2H RCP2H
cCh|oo00-0000]  TL2 TL2
CDh|0000-0000] TH2 TH2
DOh [0000-0000]  PSW cY AC FO RS1 RSO oV F1 )
D8h [0000-0101| CLKCON | FCKTYPE | FSUBSEL | SELFCK | SCKTYPE | STPFSUB CLKPSC
EOh [0000-0000] ACC AcCc7 | Aacce | Accs | Acca | acc3 | Aacc2 | Acci | Acco
Foh [0000-0000 B B.7 B.6 B.5 B.4 B.3 B.2 B.1 B.O
F7h |xxxx-xxxx| CFGWL - - - FRCF
F8h [xxx0-0000] AUX1 - - - TKSOC | CLRWDT | CLRTM3 | STPRFC | DPSEL
Flash Address | NAME | Bit7 Bit 6 Bit 5 Bit4 | Bit3 | Bit2 | Bitl | Bit0

1FFEh CFGWL - - - FRCF

1FFFh CFGWH | PROT | XRSTE |[MvcLock| wpte | - [ - [ LvRiE | -
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SFR & CFGW #tEH
Adr SFR Bit# | Bit Name |R/W | Rst Description

_ Port0 data, also controls the P0.n pin’s pull-up function. If the PO.n SFR data
80h PO -0 PO RIW| FFh is “1” and the corresponding POOE.n=0 (input mode), the pull-up is enabled.

81h SP 7~0 SP R/W| 07h |Stack Point

82h DPL 7~0 DPL R/W | 00h |Data Point low byte

83h DPH 7~0 DPH R/W | 00h |Data Point high byte

7 SMOD |R/W/| 0 |Setltoenable UART double baud rate
3 GF1 R/W | 0 |General purpose flag bit
87h | PCON 2 GFO0 R/W| 0 |General purpose flag bit
1 PD R/W| 0 [Power down control bit, set 1 to enter STOP mode
0 IDL R/W| 0 [lIdle control bit, set 1 to enter IDLE mode
Timerl overflow flag
7 TF1 R/W| 0 | Set by H/W when Timer/Counter 1 overflows. Cleared by H/W when CPU
vectors into the interrupt service routine.
6 TR1 R/W| 0 |Timerl run control. 1: timer runs; O: timer stops
Timer0 overflow flag
5 TFO R/W| 0 | Set by H/W when Timer/Counter 0 overflows. Cleared by H/W when CPU
vectors into the interrupt service routine.
4 TRO R/W | 0 |Timer0 run control. 1:timer runs; O:timer stops
External Interrupt 1 (INT1 pin) edge flag
8sh | TCON 3 IE1 R/W| 0 | Set by H/W when an INT1 pin falling edge is detected. Cleared by H/W

when CPU vectors into the interrupt service routine.

External Interrupt 1 control bit
2 IT1 R/W| 0 | 0:Low level active (level triggered) for INT1 pin
1: Falling edge active (edge triggered) for INT1 pin

External Interrupt O (INTO pin) edge flag
1 IEO R/W| 0 | Set by H/W when an INTO pin falling edge is detected. Cleared by H/W
when CPU vectors into the interrupt service routine.

External Interrupt O control bit
0 ITO R/W| 0 | 0:Low level active (level triggered) for INTO pin
1: Falling edge active (edge triggered) for INTO pin

Timer1 gating control bit
7 GATE1l |R/W| 0 | O: Timerl enable when TR1 bit is set
1: Timerl enable only while the INT1 pin is high and TR1 bit is set

Timerl Counter/Timer select bit
6 CTIN |R/W/| 0 | O: Timer mode, Timerl data increases at 2 System clock cycle rate
1: Counter mode, Timer1 data increases at T1 pin’s negative edge

Timerl mode select
00: 8-bit timer/counter (TH1) and 5-bit prescaler (TL1)
5~4 | TMOD1 |[R/W| 00 | 01:16-bit timer/counter
10: 8-bit auto-reload timer/counter (TL1). Reloaded from TH1 at overflow.
11: Timer1 stops

8%h | TMOD Timer0 gating control bit
3 GATEO |R/W| 0 | 0: Timer0O enable when TRO bit is set
1: Timer0 enable only while the INTO pin is high and TRO bit is set

Timer0 Counter/Timer select bit
2 CTON |R/W| 0 | O: Timer mode, TimerO data increases at 2 System clock cycle rate
1: Counter mode, Timer( data increases at TO pin’s negative edge

Timer0 mode select
00: 8-bit timer/counter (THO) and 5-bit prescaler (TLO)
01: 16-bit timer/counter
10: 8-bit auto-reload timer/counter (TLO). Reloaded from THO at overflow.
11: TLO is an 8-bit timer/counter.
THO is an 8-bit timer/counter using Timer1’s TR1 and TF1 bits.

1~0 | TMODO |R/W| 00

8Ah TLO 7~0 TLO R/W| 00h | TimerO data low byte
8Bh TL1 7~0 TL1 R/W | 00h | Timerl data low byte
8Ch THO 7~0 THO R/W | 00h | TimerO data high byte
8Dh TH1 7~0 TH1 R/W| 00h | Timerl data high byte
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Adr

SFR

Bit Name

RIW

Rst

Description

90h

P1

P1

RIW

FFh

Portl data

91h

POOE

POOE

RIW

00h

Port0 CMQOS Push-Pull output enable control, 1=Enable.

92h

PINMODE

P2HSEG

R/IW

11

P2.4~P2.6 pin LCD mode control.
00: P2.4~P2.6 are 1/0O pins
01: P2.4 and P2.5 are 1/0 pins, P2.6 is LCD Segment pin
10: P2.4 is I/O pin, P2.5 and P2.6 are LCD Segment pins
11: P2.4~P2.6 are LCD Segment pins

4~3

P2LSEG

RIW

11

P2.1~P2.3 pin LCD mode control.
00: P2.1~P2.3 are 1/0O pins
01: P2.1 and P2.2 are 1/O pins, P2.3 is LCD Segment pin
10: P2.1is I/O pin, P2.2 and P2.3 are LCD Segment pins
11: P2.1~P2.3 are LCD Segment pins

POSEG

RIW

111

Port0 LCD mode control.
000: P0.0~P0.6 are I/0 pins
001: P0.0~P0.5 are I/0 pins, P0.6 is LCD Segment pin
010: P0.0~P0.4 are 1/0 pins, P0.5~P0.6 are LCD Segment pins
011: P0.0~P0.3 are I/0 pins, P0.4~P0.6 are LCD Segment pins
100: P0.0~P0.2 are 1/O pins, P0.3~P0.6 are LCD Segment pins
101: P0.0~P0.1 are 1/O pins, P0.2~P0.6 are LCD Segment pins
110: P0.0 is I/O pin, P0.1~P0.6 are LCD Segment pins
111: P0.0~P0.6 are LCD Segment pins

93h

P20E

6~0

P20E

RIW

00h

P2.6~P2.0 pin CMOS Push-Pull output enable control, 1=Enable.

94h

OPTION

7~6

SXTGAIN

RIW

SXT oscillator gain
0=Lowest gain, 3=Highest Gain

STPPCK

RIW

Set 1 to stop UART/Timer0/1/2 clock in Idle mode for current reducing.

SN

PWRFLT

RIW

Set 1 to enhance the chip’s power noise immunity

UART1W

RIW

o|o|o

Set 1 to enable one wire UART mode, both TXD/RXD use P3.1 pin.

WDTPSC

R/W

WDT Prescaler
0: WDT overflow at 65536 System clock count
1: WDT overflow at 32768 System clock count

1~0

TM3PSC

RIW

01

Timer3 Interrupt rate
00: Timer3 interrupt occurs when 23 bit count data overflow
01: Timer3 interrupt rate is 32768 Slow clock cycles (1.0 second for SXT)
10: Timer3 interrupt rate is 16384 Slow clock cycles (0.5 second for SXT)
11: Timer3 interrupt rate is 8192 Slow clock cycles (0.25 second for SXT)

95h

INTFLG

TKIF

RIW

Touch Key Interrupt Flag (for H/W ATK Mode)
Set by H/W when a TK channel’s touch event is detected. It is cleared
automatically when the program performs the interrupt service routine. S/W
can write F7h to INTFLG to clear this bit.

IE2

R/W

External Interrupt 2 (INT2 pin) edge flag
Set by H/W when a falling edge is detected on the INT2 pin, no matter the
EX2 is 0 or 1. It is cleared automatically when the program performs the
interrupt service routine. S/W can write FBh to INTFLG to clear this bit.

P1IF

R/W

Portl pin change Interrupt flag

Set by H/W when a Portl pin state change is detected and its interrupt
enable bit is set (PIWKUP). P1IE does not affect this flag’s setting. It is
cleared automatically when the program performs the interrupt service
routine. S/W can write FDh to INTFLG to clear this bit.

TF3

R/W

Timer3 Interrupt Flag
Set by H/W when Timer3 reaches TM3PSC setting cycles. It is cleared
automatically when the program performs the interrupt service routine. S/W
can write FEh to INTFLG to clear this bit.

96h

P1IWKUP

P1IWKUP

R/W

P1.7~P1.0 pin individual Wake-up / Interrupt enable control
0: Disable; 1: Enable.

97h

SWCMD

SWRST

Write 56h to generate S/W Reset

IAPALL

Write 65h to set IAPALL flag; Write other value to clear IAPALL flag. It is
recommended to clear it immediately after IAP access.

IAPALL

Flag indicates whole Flash can be access by IAP or not
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Adr SFR Bit# | Bit Name |R/W | Rst Description

Serial port mode select bit 0, 1 (SMO, SM1)=

7 SM0 RIW| 0 | 00: Mode0: 8 bit shift register, Baud Rate = Fgyscik / 2
01: Model: 8 bit UART, Baud Rate is variable

6 sM1 |rw!| o | 10: Mode2: 9 bit UART, Baud Rate = Fsyscik / 32 or / 64
11: Mode3: 9 bit UART, Baud Rate is variable

Serial port mode select bit 2
SM2 enables multiprocessor communication over a single serial line and
modifies the above as follows. In Modes 2 & 3, if SM2 is set then the
received interrupt will not be generated if the received ninth data bit is 0. In
Mode 1, the received interrupt will not be generated unless a valid stop bit
98h | SCON is received. In Mode 0, SM2 should be 0.

5 SM2 RIW| 0

4 REN R/W| 0 |Setltoenable UART Reception

3 TB8 R/W| 0 [Transmitter bit 8, ninth bit to transmit in Modes 2 and 3

Receive Bit 8, contains the ninth bit that was received in Mode 2 and 3 or the
2| RBE RWI 0 1500 hit in Mode 1 if SM2=0

Transmit Interrupt flag
1 TI R/W| 0 | SetbyH/W at the end of the eighth bit in Mode 0, or at the beginning of the
stop bit in other modes. Must be cleared by S/W

Receive Interrupt flag
0 RI R/W| 0 | Setby H/W at the end of the eighth bit in Mode 0, or at the sampling point
of the stop bit in other modes. Must be cleared by S/W.

UART transmit and receive data. Transmit data is written to this location and

99h SBUF 7~0| SBUF |RW| - receive data is read from this location, but the paths are independent.

P2.7 data
7 p2.7 R/W| 1 | 0:Open Drain output low

Aoh P2 1: Schmitt-trigger input with pull up

P2.6~P2.0 data, also controls the P2.n pin’s pull-up function. If the P2.n SFR
6~0 | P2.6~P2.0 | R/W| 7Fh |data is “1” and the corresponding P2OE.n=0 (input mode), the pull-up is
enabled.

P1.3 Pin Control
7~6 | PLIMOD3 [R/W | 00 | 00: ModeO; 01: Model; 10: Mode2
11: Mode3, P1.3 is ADC input

P1.2 Pin Control
5~4 | PAIMOD2 [R/W| 00 | 00: Mode0O; 01: Model; 10: Mode2

A2h| PIMODL 11: Mode3, P1.2 is ADC input

P1.1 Pin Control
3~2 | PAIMOD1 [R/W| 00 | 00: Mode0; 01: Model; 10: Mode2
11: Mode3, P1.1 is ADC input

P1.0 Pin Control
1~0 | PAMODO |R/W| 00 | 00: ModeO; 01: Model; 10: Mode2
11: Mode3, P1.0 is T20 output

P1.7 Pin Control
7~6 | PIMOD7 |R/W| 00 | 00: ModeO; 01: Model; 10: Mode2
11: Mode3, P1.7 is ADC input

P1.6 Pin Control
5~4 | PIMOD6 |R/W| 00 | 00: ModeO; 01: Model; 10: Mode2

A3h | PIMODH 11: Mode3, P1.6 is ADC input

P1.5 Pin Control
3~2 | PIMODS5 [R/W| 00 | 00: Mode0O; 01: Model; 10: Mode2
11: Mode3, P1.5 is ADC input

P1.4 Pin Control
1~0 | PAMOD4 |R/W | 00 | 00: ModeO; 01: Model; 10: Mode2
11: Mode3, P1.4 is ADC input
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Adr SFR

Bit#

Bit Name

RIW

Rst

Description

A4h | P3AMODL

7~6

P3MOD3

R/IW

11

P3.3 Pin Control
00: Mode0; 01: Model; 10: Mode2
11: Mode3, P3.3 is LCD Segment output

P3MOD2

RIW

11

P3.2 Pin Control
00: Mode0; 01: Model; 10: Mode2
11: Mode3, P3.2 is LCD Segment output

3~2

P3MOD1

R/IW

11

P3.1 Pin Control
00: Mode0; 01: Model; 10: Mode2
11: Mode3, P3.1 is LCD Segment output

1~0

P3MODO

RIW

11

P3.0 Pin Control
00: Mode0; 01: Model; 10: Mode2
11: Mode3, P3.0 is LCD Segment output

A5h | PBMODH

7~6

P3MOD7

RIW

00

P3.7 Pin Control
00: Mode0; 01: Model; 10: Mode2
11: Mode3, P3.7 is TCO output

P3MOD6

RIW

00

P3.6 Pin Control
00: Mode0; 01: Model; 10: Mode2
11: Mode3, P3.6 is T1B output

3~2

P3MOD5

RIW

00

P3.5 Pin Control
00: Mode0; 01: Model; 10: Mode2
11: Mode3, P3.5 is T10 output

1~0

P3MOD4

RIW

00

P3.4 Pin Control
00: Mode0; 01: Model; 10: Mode2
11: Mode3, P3.4 is Touch Key charge collection (CLD)

A6h| TOCON

7~6

T10CON

RIW

00

T10 pin duty and frequency control
00: 1/2 duty, 1/2 Timerl overflow frequency
01: 1/3 duty, 1/3 Timerl overflow frequency
10: 1/4 duty, 1/4 Timer1 overflow frequency

T20CON

RIW

000

T20 pin duty and frequency control
000: 1/2 duty, 1/2 Timer2 overflow frequency
001: 1/3 duty, 1/3 Timer2 overflow frequency
010: 1/4 duty, 1/4 Timer2 overflow frequency
101: 2/3 duty, 1/3 Timer2 overflow frequency
110: 3/4 duty, 1/4 Timer2 overflow frequency

2~0

TCOCON

R/W

000

TCO pin duty and frequency control
000: 1/2 duty, 1/2 SYSCLK frequency
001: 1/3 duty, 1/3 SYSCLK frequency
010: 1/4 duty, 1/4 SYSCLK frequency
011: 1/4 duty, 1/2 SYSCLK frequency
100: 1/2 duty, 1/1 SYSCLK frequency
101: 2/3 duty, 1/3 SYSCLK frequency
110: 3/4 duty, 1/4 SYSCLK frequency
111: 3/4 duty, 1/2 SYSCLK frequency

A7h| VCON

LDOE

R/W

Chip internal LDO Regulator enable control
0: LDO disable, VDD = VBAT
1: LDO enable, Vpp = LDO Regulator output

5~3

VSET2

R/W

111

Vpp voltage setting in Fast/Slow mode while LDOE=1.
000: Vpp = Vga1*120/300 in Fast/Slow mode
001: Vpp = Vga1*131/300 in Fast/Slow mode
010: Vpp = Vga7*143/300 in Fast/Slow mode
011: Vpp = Vear*154/300 in Fast/Slow mode
100: Vpp = Veat*165/300 in Fast/Slow mode
101: Vpp = Veat*176/300 in Fast/Slow mode
110: Vpp = Veat*188/300 in Fast/Slow mode

111: Vpp = Vps*2.75 = 1.2V*2.75 = 3.3V in Fast/Slow mode

VSET1

R/W

111

Vpp voltage setting in Idle/Stop mode while LDOE=1. Definition is the

same as VSET2.
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Adr

SFR

Bit#

Bit Name

RIW

Rst

Description

A8h

EA

R/IW

Global interrupt enable control.
0: Disable all Interrupts.
1: Each interrupt is enabled or disabled by its own interrupt control bit.

ET2

RIW

Set 1 to enable Timer2 interrupt

ES

RIW

Set 1 to enable Serial Port (UART) Interrupt

ET1

RIW

Set 1 to enable Timer1 Interrupt

EX1

RIW

Set 1 to enable external INT1 pin Interrupt & Stop mode wake up capability

ETO

RIW

Set 1 to enable Timer0 Interrupt

O|Rr(NW|~lOo

EX0

RIW

o|Oo|Oo|Oo|O|O

Set 1 to enable external INTO pin Interrupt & Stop mode wake up capability

A%h

INTE1

i

7~5

IAPWE

RIW

000

Set to 101 to enable IAP write for F2280B/84B, don’t care for F2280/84. It is
recommended to clear it immediately after IAP write.

SPIE

R/IW

Set 1 to enable SPI Interrupt

TKIE

RIW

Set 1 to enable Touch Key Interrupt

EX2

RIW

Set 1 to enable external INT2 pin Interrupt & Stop mode wake up capability

PLlIE

RIW

Set 1 to enable Portl Pin Change Interrupt

TM3IE

R/IW

ojo|lo|o|o

Set 1 to enable Timer3 Interrupt

ABh

ATKDT

TKEOC

Touch Key End of Conversion (for S/W Mode)

N[O |IN|W|~

TKOVF

Touch Key Counter Overflow (for S/W Mode)

TKDH

|70

Touch Key Counter Data 9~8 (for S/W Mode)

ATKDT

Touch Key Auto Scan Result (for H/W ATK Mode)
xxx1: TKO has a Touch event
xx1x: TK1 has a Touch event
x1xx: TK2 has a Touch event
1xxx: TK3 has a Touch event

ACh

TKDL

TKDL

Touch Key Counter Data 7~0 (for S/W Mode)

ADh

TKCON

TKPD

RIW

Touch Key Power Down (for S/W mode)
0: Touch Key enable; 1: Touch Key disable

TKTMR

RIW

100

Touch Key Conversion Time (for both S/W and H/W ATK mode)
000: Conversion time shortest

111: Conversion time longest

TKCHS

R/W

1111

Touch Key Channel Select (for S/W Mode)

0000: TKO (P1.7)

0001: TK1 (P1.6)

0010: TK2 (P1.5)

0011: TK3 (P1.4)

0100: TK4 (P1.3)

0101: TK5 (P1.2)

0110: TK6 (P1.1)

0111: TK7 (P1.0)

1000: TK8 (P3.7)

1001: TK9 (P3.6)

1010: TK10 (P3.5)

1011: TK11 (P3.3)

1100: TK12 (P3.2)

1101: TK13 (P3.1)

1110: TK14 (P3.0)

1111: Internal Reference Capacitor

AEh

TKCON2

TKAUTO

R/W

Touch Key Auto Scan Mode Enable
0: S/W Mode
1: H/W ATK Mode

ATKRATE

R/W

Touch Key Scan Rate (for H/W ATK Mode)
0: ATK scan rate is 4096 Slow clock cycles (125ms if Slow clock is SXT)
1: ATK scan rate is 2048 Slow clock cycles (62ms if Slow clock is SXT)

1~0

ATKNUM

R/W

11

Touch Key Auto Scan Channel Number (for H/W ATK Mode)
00: ATK only detect TKO
01: ATK detect TKO and TK1
10: ATK detect TKO~TK2
11: ATK detect TKO~TK3
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Adr SFR Bit# | Bit Name |R/W | Rst Description

P0.0~P0.3 pin RFC mode control.
00: P0.0~P0.3 are not RFC pins
7~6 | PORFC |R/W/| 00 | 01:P0.0and PO.1 are RFC pins, P0.2 and P0.3 are not RFC pins
10: P0.0~P0.2 are RFC pins, P0.3 is not RFC pin
11: P0.0~P0.3 are RFC pins

Timer0 Counter mode (CTON=1) TO input select
00: P3.4 pin (8051 standard)
5~4| TOSEL |R/W| 00 | 01: RFC clock divided by 1/4/16/64
10: SXT clock
AFh| RFCON 11: RFC clock divided by 1/4/16/64 gated by Timer2 overflow

RFC clock divider to Timer0
00: divided by 64

3~2 | RFCPSC |R/W| 11 | 01:divided by 16

10: divided by 4

11: divided by 1

Select RFC convert channel.
00: RFCOR (P0.1)
01: RFCIR (P0.2)
10: RFC2R (P0.3)

1~0| RFCS |R/W| 00

BOh P3 7~0 P3 R/W | FFh |Port 3 data

7 DSPON |R/W/| 0 |[Set1toenable LCD or LED Display

LCD / LED duty control.
000: 1/3 duty
001: 1/4 duty

6~4 | LCDUTY |R/W | 001 | 010: 1/5 duty

011: 1/6 duty

100: 1/7 duty

Blh| LCON 101: 1/8 duty

LCD / LED clock source
00: SLOWCLK

3~2 | LCDCLK |R/W| 00 | 01: SLOWCLK/2

10: FSUBCLK/128

11: FSUBCLK/256

1~0 | LCDFMR |R/W/| 10 |LCD /LED Frame Rate, 3=Highest; O=Lowest

LCD / LED mode select for COM and SEG pins
5 [LEDMODEIRW| 0 0: LCD mode; 1: LED mode

LED Polarity

4 LEDPL |RW| 1 0: LED Segment Active Low; 1: LED Segment Active High

LCD Brightness, VLCD Voltage level control
0000: VLCD = Vpar * 24/40
0001: VLCD = Vgar * 25/40
0010: VLCD = Vgar * 26/40
0011: VLCD = Vgar * 27/40
0100: VLCD = Vgar * 28/40

B2h| LCONZ2 0101: VLCD = Vpar * 29/40

0110: VLCD = VBAT* 30/40

3~0 | LCDBV |R/W|0001| 0111: VLCD = Vgar * 31/40

1000: VLCD = VBAT* 33/40

1001: VLCD = VBAT* 34/40

1010: VLCD = Vgat * 35/40

1011: VLCD = Vgat * 36/40

1100: VLCD = Vgat * 37/40

1101: VLCD = Vgat * 38/40

1110: VLCD = VBAT* 39/40

1111: VLCD = Vigar

B3h| TM3SEC | 7~0 | TM3SEC | R — | Timer3 count data bit 22~15

B4h| TM3DL |7~0| TM3DL R — | Timer3 count data bit 7~0

B5h| TM3DH |6~0| TM3DH | R — | Timer3 count data bit 14~8

B6h | TM3RLD | 7~0 | TM3RLD |R/W | 00h | Timer3 overflow reload data for Timer3 bit 22~15 (TM3SEC)
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Adr SFR Bit# | Bit Name |R/W | Rst Description
Timer3 adjustment sign
7 |TM3ADJS|R/W| 0 | O: Timer3 positive adjust, to increase Timer3 counting rate
1: Timer3 negative adjust, to decrease Timer3 counting rate
B7h | TM3ADJ Timer3 adjust magnitude, 0.477 ppm per LSB.
6~0 | TM3ADJ |R/W | 00h | The adjustment is calculated as + TM3ADJ*0.477ppm. The total adjustable
range is + 61ppm.
5 PT2 R/W| 0 |Timer2 Interrupt Priority Low bit
4 PS R/W | 0 |Serial Port (UART) Interrupt Priority Low bit
BSh 1P 3 PT1 R/W| 0 |Timerl Interrupt_Priority Low pit_ _
2 PX1 R/W| 0 |External INT1 Pin Interrupt Priority Low bit
1 PTO R/W| 0 |TimerO Interrupt Priority Low bit
0 PX0 R/W| 0 |External INTO Pin Interrupt Priority Low bit
5 PT2H |[R/W/| 0 |Timer2 Interrupt Priority High bit
4 PSH R/W| 0 |Serial Port (UART) Interrupt Priority High bit
Boh IPH 3 PTIH |[R/W| O |Timerl Interrupt Priority High bit
2 PX1H |R/W/| 0 |External INT1 Pin Interrupt Priority High bit
1 PTOH |[R/W| O |TimerO Interrupt Priority High bit
0 PXOH |R/W/| 0 |External INTO Pin Interrupt Priority High bit
4 PSPI R/W| 0 |SPI Interrupt Priority Low bit
3 PTKI R/W| 0 |Touch Key Interrupt Priority Low bit
BAh IP1 2 PX2 R/W| 0 |External INT2 Pin Interrupt Priority Low bit
1 PP1 R/W| 0 |Portl pin change Interrupt Priority Low bit
0 PT3 R/W | 0 |Timer3 Interrupt Priority Low bit
4 PSPIH |R/W/| 0 |SPI Interrupt Priority High bit
3 PTKIH |[R/W/| 0 |Touch Key Interrupt Priority High bit
BBh IP1H 2 PX2H |R/W| 0 |External INT2 Pin Interrupt Priority High bit
1 PPIH |R/W| 0 |Portl Interrupt Priority High bit
0 PT3H |[R/W| 0O |Timer3 Interrupt Priority High bit
7 SPEN |R/W/| 0 |[Setltoenable SPI & P2.4~P2.6 SPI pin function
SP1 Master Mode Enable.
6 MSTR |R/W/ 0 0: Slave Mode; 1: Master Mode
SPI1 Clock Polarit
5 CPOL |RIW| 0 0: SCK is low inyidle state; 1: SCKis high in idle state
SPI Clock Phase
BCh| SPCON 4 CPHA |R/W| 0 | 0:Datasampled on first edge of SCK period
1: Data sampled on second edge of SCK period
SPI LSB First.
2 LSBF RIW| 0 0: MSB first; 1: LSB first
SPI Clock Rate.
10| SPCR|RMW| Q0 00: Fsysci/2; 01: Fsyscikf4; 10: Fsysci«/8; 11! Fsysc /16
SPI Interrupt Flag
7 SPIF R/W| 0 | Setby H/W at the end of a data transfer. Cleared by H/W when interrupt is
vectored into. Write 0 to this bit will clear this flag.
Write Collision Interrupt Flag
6 WCOL |R/W| 0 | Setby H/W if write data to SPDAT when SPBSY=1. Write 0 to this bit or
rewrite data to SPDAT when SPBSY=0 will clear this flag.
BDh| SPSTA Receive Buffer Overrun Flag _ o
4 | RCVOVF |R/W| 0 | Set by H/W at the end of a data transfer and RCVBF=1. Write 0 to this bit
or read SPDAT register will clear this flag.
Receive Buffer Full Flag
3 RCVBF |R/W| 0 | Setby H/W at the end of a data transfer. Write 0 to this bit or read SPDAT
register will clear this flag.
SPI Busy Flag (Read Onl
2 SPBSY R " | Sethy ﬁ/w%v(hen a SPI ¥2ansfer is in progress.
SPI Transmit and Receive Data
The SPDAT register is used to transmit and receive data. Writing data to
BEh| SPDAT |7-0| SPDAT |R/W| 00h SPDAT place tr?e data into shift register and start a transfer when i?] Master
mode. Reading SPDAT returns the contents of the receive buffer.
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SFR

Bit Name

RIW

Rst

Description

BGADCS

LVR2E

RIW

Low Voltage Reset #2 enable, 1=enable. This bit must be set to 1 after the
CMPVS setting done and the Bandgap voltage stable.

ADCHS

R/IW

000

ADC channel select
000: ADC disable;
001: AD1 (P1.1); 010: AD2 (P1.2); 011: AD3 (P1.3);
100: AD4 (P1.4); 101: AD5 (P1.5); 110: AD6 (P1.6); 111: AD7 (P1.7)

CMPVS

RIW

0000

Select Vgar resistor divider for Comparator input to compare with the 1.2V
Bandgap reference voltage. If LVR2E=1, the Low Voltage Reset #2 is
triggered when Vgar resistor divider is lower than 1.2V (CMPO=0).

0000: Comparator Disable

0001: the Comparator input is Vgar*12/24, LVR2=2.4V

0010: the Comparator input is Vgar*12/25, LVR2=2.5V

0011: the Comparator input is Vgar*12/26, LVR2=2.6V

0100: the Comparator input is Vgar*12/27, LVR2=2.7V

0101: the Comparator input is Vgar*12/28, LVR2=2.8V

0110: the Comparator input is Vgar*12/29, LVR2=2.9V

0111: the Comparator input is Vgar*12/30, LVR2=3.0V

1000: the Comparator input is Vga1*12/31, LVR2=3.1V

1001: the Comparator input is Vgar*12/33, LVR2=3.3V

1010: the Comparator input is Vgar*12/35, LVR2=3.5V

1011: the Comparator input is Vgar*12/37, LVR2=3.7V

1100: the Comparator input is Vgar*12/39, LVR2=3.9V

1101: the Comparator input is Vga1*12/41, LVR2=4.1V

1110: the Comparator input is Vga1*12/43, LVR2=4.3V

1111: the Comparator input is Vga1*12/45, LVR2=4.5V

BGADCD

CMPO

Compare result of BandGap voltage and Vgar voltage divider. CMPO=1
means the Vgar divider voltage is higher. If LVR2E=1, the CMPO=0 can
trigger LVR2.

ADCDT

ADC convert data result

ATKCMPO

ATKCMPO

RIW

40h

Data Threshold Compared with TKO scan (for H/W ATK Mode)

ATKCMP1

ATKCMP1

R/W

40h

Data Threshold Compared with TK1 scan (for H/W ATK Mode)

ATKCMP2

ATKCMP?2

RIW

40h

Data Threshold Compared with TK2 scan (for H/W ATK Mode)

ATKCMP3

ATKCMP3

R/W

40h

Data Threshold Compared with TK3 scan (for H/W ATK Mode)

T2CON

TF2

R/W

Timer2 overflow flag
Set by H/W when Timer/Counter 2 overflows unless RCLK=1 or TCLK=1.
This bit must be cleared by S/W.

EXF2

RIW

T2EX interrupt pin falling edge flag
Set when a capture or a reload is caused by a negative transition on T2EX
pin if EXEN2=1. This bit must be cleared by S/W.

RCLK

R/W

UART receive clock control bit
0: Use Timerl overflow as receive clock for serial port in mode 1 or 3
1: Use Timer2 overflow as receive clock for serial port in mode 1 or 3

TCLK

R/W

UART transmit clock control bit
0: Use Timerl overflow as transmit clock for serial port in mode 1 or 3
1: Use Timer2 overflow as transmit clock for serial port in mode 1 or 3

EXEN2

R/W

T2EX pin enable
0: T2EX pin disable
1: T2EX pin enable, it cause a capture or reload when a negative transition
on T2EX pin is detected if RCLK=TCLK=0

TR2

RIW

Timer2 run control. 1:timer runs; O:timer stops

CT2N

R/W

Timer2 Counter/Timer select bit
0: Timer mode, Timer2 data increases at 2 System clock cycle rate
1: Counter mode, Timer2 data increases at T2 pin’s negative edge

CPRL2N

R/W

Timer2 Capture/Reload control bit
0: Reload mode, auto-reload on Timer2 overflows or negative transitions on
T2EX pin if EXEN2=1.
1: Capture mode, capture on negative transitions on T2EX pin if EXEN2=1.
If RCLK=1 or TCLK=1, CPRL2N is ignored and timer is forced to auto-
reload on Timer2 overflow.
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Adr SFR Bit# | Bit Name |R/W | Rst Description
CAh| RCP2L |7~0| RCP2L |R/W/| 00h |Timer2 reload/capture data low byte
CBh| RCP2H |7~0| RCP2H |R/W /| 00h |Timer2 reload/capture data high byte
CCh TL2 7~0 TL2 R/W | 00h | Timer2 data low byte
CDh TH2 7~0 TH2 R/W| 00h | Timer2 data high byte
7 CYy R/W| 0 |ALU carry flag
6 AC R/W| 0 |ALU auxiliary carry flag
5 FO R/W | 0 |General purpose user-definable flag
4 RS1 R/W| 0 |Register Bank Select bit 1
Do PSW 3 RSO R/W| 0 |Register Bank Select bit 0
2 oV R/W| 0 |ALU overflow flag
1 F1 R/W| 0 |General purpose user-definable flag
0 P R/W | 0 |Parity flag
Fast clock select, This bit can be changed only in Slow mode (SELFCK=0)
7 |FCKTYPE|R/W/| 0 | O: Fastclock is FSUBCLK (FRC or FXT)
1: Fast clock is RFC, S/W must setup RFC circuitry before set this bit to 1
FSUBCLK select, This bit can be changed only in Slow mode (SELFCK=0).
6 |FSUBSEL [R/W| 0 | 0: FSUBCLK is FRC
1: FSUBCLK is FXT, P2.1 and P2.2 are crystal oscillator pins
System clock select. This bit can be changed only when STPFSUB=0 or
FCKTYPE=L.
5 | SELFCKIRMWI 0 | 6. Slow clock (SRC/SXT)
1: Fast clock (FRC/FXT/RFC)
Slow clock Type. This bit can be changed only in Fast mode (SELFCK=1).
D8h| CLKCON | 4 | scierype || o | ooske oy ( :
1: SXT, P0.7 and P2.0 are crystal oscillator pins
Set 1 to stop FXT/FRC for power saving in Slow/ldle mode. This bit can be
8 | STPFSUB|R/W/ 0 changed onlpy in Slow mode%r RFC modge.
System clock prescaler.
000: System clock is Fast/Slow clock divided by 32
001: System clock is Fast/Slow clock divided by 16
2~0 | CLKPSC |R/W | 101 | 010: System clock is Fast/Slow clock divided by 8
011: System clock is Fast/Slow clock divided by 4
100: System clock is Fast/Slow clock divided by 2
101: System clock is Fast/Slow clock divided by 1
EOh ACC 7~0 ACC R/W| 00h | Accumulator
FOh B 7~0 B R/W | 00h |B register
FRC frequency adjustment
F7h| CFGWL | 4~0 FRCF |RIW/| - OOh:ceci\traI f);eqLJJency; OFh=highest frequency; 10h=lowest frequency
Rising edge of this bit will trigger a Touch Key conversion (for S/W Mode).
4 TKsoc |rw! o Basically, _this bit is autom_atically cleared by I_-I/W a_fter end of conversion.
However, if the SYSCLK is too slow, H/W might fail to clear TKSOC due
to clock sampling rate issue.
F8h| AUXL 73" [CLRWDT [R/W]| 0 |Setto 1 to clear Watch Dog Timer
2 | CLRTM3 |R/W| 0 |[Set1to Clear Timer3 and force TM3SEC reload
1 | STPRFC |R/W| 0 |Set1 tostop RFC clock oscillating
0 DPSEL |R/W| 0 |Active DPTR Select
Adr Flash | Bit# | Bit Name Description
FRC frequency adjustment. FRC is trimmed to 7.3728 MHz in chip manufacturing.
1FFEh (CFGWL | 4-0 FRCF FRCF regords ¥he adeustment data. P ’
7 PROT  |Flash Code Protect, 1=Protect
6 XRSTE |Pin Reset enable, 1=enable.
1FFFh [CFGWH| 5 |MVCLOCK]|If1, the MOVC & MOVX instruction’s accessibility to MOV C-Lock area is limited.
4 WDTE |WDT Reset enable, 1=enable.
1 LVR1E |Low Voltage Reset #1 enable, 1=enable.
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Instructions are 1, 2 or 3 bytes long as listed in the ‘byte’ column below. Each instruction takes 1~8

System clock cycles to execute as listed in the ‘cycle’ column below.

ARITHMETIC

Mnemonic Description byte | cycle | opcode
ADD ARn Add register to A 1 2 28-2F
ADD Adir Add direct byte to A 2 2 25
ADD A @RI Add indirect memory to A 1 2 26-27
ADD A #data Add immediate to A 2 2 24
ADDC ARn Add register to A with carry 1 2 38-3F
ADDC A dir Add direct byte to A with carry 2 2 35
ADDC A,@Ri Add indirect memory to A with carry 1 2 36-37
ADDC A #data Add immediate to A with carry 2 2 34
SUBB ARn Subtract register from A with borrow 1 2 98-9F
SUBB A,dir Subtract direct byte from A with borrow 2 2 95
SUBB A,@Ri Subtract indirect memory from A with borrow 1 2 96-97
SUBB A #data Subtract immediate from A with borrow 2 2 94
INC A Increment A 1 2 04
INC Rn Increment register 1 2 08-0F
INC dir Increment direct byte 2 2 05
INC @RI Increment indirect memory 1 2 06-07
DEC A Decrement A 1 2 14
DEC Rn Decrement register 1 2 18-1F
DEC dir Decrement direct byte 2 2 15
DEC @Ri Decrement indirect memory 1 2 16-17
INC DPTR Increment data pointer 1 4 A3
MUL AB Multiply A by B 1 8 A4
DIV AB Divide A by B 1 8 84
DA A Decimal Adjust A 1 2 D4

LOGICAL

Mnemonic Description byte | cycle opcode
ANL A/Rn AND register to A 1 2 58-5F
ANL A dir AND direct byte to A 2 2 55
ANL A @Ri AND indirect memory to A 1 2 56-57
ANL A #data AND immediate to A 2 2 54
ANL dir,A AND A to direct byte 2 2 52
ANL dir #data AND immediate to direct byte 3 4 53
ORL ARn OR register to A 1 2 48-4F
ORL Adir OR direct byte to A 2 2 45
ORL A ,@RIi OR indirect memory to A 1 2 46-47
ORL A #data OR immediate to A 2 2 44
ORL dir,A OR A to direct byte 2 2 42
ORL dir #data OR immediate to direct byte 3 4 43
XRL A,Rn Exclusive-OR register to A 1 2 68-6F
XRL A,dir Exclusive-OR direct byte to A 2 2 65
XRL A, @Ri Exclusive-OR indirect memory to A 1 2 66-67
XRL A #data Exclusive-OR immediate to A 2 2 64
XRL dir,A Exclusive-OR A to direct byte 2 2 62
XRL dir#data Exclusive-OR immediate to direct byte 3 4 63
CLR A Clear A 1 2 E4
CPL A Complement A 1 2 F4
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LOGICAL

Mnemonic Description byte | cycle | opcode
SWAP A Swap Nibbles of A 1 2 C4
RL A Rotate A left 1 2 23
RLC A Rotate A left through carry 1 2 33
RR A Rotate A right 1 2 03
RRC A Rotate A right through carry 1 2 13

DATA TRANSFER

Mnemonic Description byte | cycle | opcode
MOV ARn Move register to A 1 2 E8-EF
MOV A, dir Move direct byte to A 2 2 E5
MOV A @Ri Move indirect memory to A 1 2 E6-E7
MOV A #data Move immediate to A 2 2 74
MOV Rn,A Move A to register 1 2 F8-FF
MOV Rn,dir Move direct byte to register 2 4 A8-AF
MOV Rn #data Move immediate to register 2 2 78-7F
MOV dir,A Move A to direct byte 2 2 F5
MOV dir,Rn Move register to direct byte 2 4 88-8F
MOV dir,dir Move direct byte to direct byte 3 4 85
MOV dir, @Ri Move indirect memory to direct byte 2 4 86-87
MOV dir #data Move immediate to direct byte 3 4 75
MOV @Ri,A Move A to indirect memory 1 2 F6-F7
MOV @Ri,dir Move direct byte to indirect memory 2 4 AB-AT
MOV @Ri #data Move immediate to indirect memory 2 2 76-77
MOV DPTR,#data Move immediate to data pointer 3 4 90
MOVC A,@A+DPTR | Move code byte relative DPTR to A 1 4 93
MOVC A, @A+PC Move code byte relative PC to A 1 4 83
MOVX A,@Ri Move external data(A8) to A 1 4 E2-E3
MOVX A ,@DPTR Move external data(A16) to A 1 4 EO
MOVX @Ri,A Move A to external data(A8) 1 4 F2-F3
MOVX @DPTR,A Move A to external data(A16) 1 4 FO
PUSH dir Push direct byte onto stack 2 4 Co
POP dir Pop direct byte from stack 2 4 Do
XCH A,Rn Exchange A and register 1 2 C8-CF
XCH Adir Exchange A and direct byte 2 2 C5
XCH A, @RI Exchange A and indirect memory 1 2 C6-C7
XCHD A,@Ri Exchange A and indirect memory nibble 1 2 D6-D7

BOOLEAN

Mnemonic Description byte | cycle | opcode
CLRC Clear carry 1 2 C3
CLR bit Clear direct bit 2 2 Cc2
SETBC Set carry 1 2 D3
SETB bit Set direct bit 2 2 D2
CPLC Complement carry 1 2 B3
CPL bit Complement direct bit 2 2 B2
ANL C,bit AND direct bit to carry 2 4 82
ANL C,/bit AND direct bit inverse to carry 2 4 BO
ORL C,bit OR direct bit to carry 2 4 72
ORL C,/bit OR direct bit inverse to carry 2 4 A0
MOV C,bit Move direct bit to carry 2 2 A2
MOV bit,C Move carry to direct bit 2 4 92
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BRANCHING

Mnemonic Description byte | cycle | opcode
ACALL addr 11 Absolute jump to subroutine 2 4 11-F1
LCALL addr 16 Long jump to subroutine 3 4 12
RET Return from subroutine 1 4 22
RETI Return from interrupt 1 4 32
AIMP addr 11 Absolute jump unconditional 2 4 01-E1
LIMP addr 16 Long jump unconditional 3 4 02
SIMP rel Short jump (relative address) 2 4 80
JC rel Jump on carry=1 2 4 40
JNC rel Jump on carry=0 2 4 50
JB bit,rel Jump on direct bit=1 3 4 20
JNB bit,rel Jump on direct bit=0 3 4 30
JBC bit,rel Jump on direct bit=1 and clear 3 4 10
JMP @A+DPTR Jump indirect relative DPTR 1 4 73
JZ rel Jump on accumulator=0 2 4 60
JNZ rel Jump on accumulator0 2 4 70
CJINE A.dir,rel Compare A,direct, jump not equal relative 3 4 B5
CJINE A #data,rel Compare A,immediate, jump not equal relative 3 4 B4
CJNE Rn,#data,rel Compare register,immediate, jump not equal relative 3 4 B8-BF
CINE @RI, #data,rel Compare indirect,immediate, jump not equal relative 3 4 B6-B7
DJINZ Rn,rel Decrement register, jump not zero relative 2 4 D8-DF
DJNZ dir,rel Decrement direct byte, jump not zero relative 3 4 D5

MISCELLANEOUS

Mnemonic Description byte | cycle | opcode

NOP No operation 1 2 00

In the above table, an entry such as E8-EF indicates a continuous block of hex opcodes used for 8
different registers, the register numbers of which are defined by the lowest three bits of the
corresponding code. Non-continuous blocks of codes, shown as 11-F1 (for example), are used for
absolute jumps and calls with the top 3 bits of the code being used to store the top three bits of the
destination address.
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B KL% BUEE
Parameter Rating Unit
Supply voltage Vss—0.3~Ves +5.5
Input voltage Vgs— 0.3 ~Vpar +0.3 Vv
Output voltage Vss— 0.3 ~Vgar +0.3
Maximum Operating Voltage 5.5
Output current high per 1 pin / all pins -20/-50 A
Output current low per 1 pin / all pins +30/+100
Operating temperature —40 ~ +85 oC
Storage temperature —65 ~ +150

DC $¢fH (Ta=25°C)

Parameter Sym Conditions Min Typ Max | Unit
all except P2.7 | Vgar=3V | 0.6V - -
Input High Voltage V4 P BAT BAT
p2.7 VBAT:3V 0-8VBAT - - Vv
Input Low Voltage ViL all Input Vear=3V — — 0.2VgaT
Vear=3V
1/0 Port, Vou=2.7V 25 4 ;
LED SEG/COM lon all except P2.7
Source Current Vear=5V 6 10 _
VOH:4-5V
mA
COMO0~3 Vpar=3V - 40 -
IO Port, Others Vo =0.3V 7 11 -
LED SEG/COM loL
Sink Current COMO-3 Vgar=5V - 65 -
Others Vo =0.4V 10 16 -
Input leakage current (pin high | Vin=V - - 1
p g (p- gh) ILH all Input Il\.l BAT UA
Input leakage current (pin low) o Vin=0V - - -1
FRC, 7.37TMHz | \/gar=5V - 2.6 - A
FXT, 8MHz Vpp=3.3V - 3.3 -
SRC, 40KHz Vear=3V — 6.1 -
SXT,32KHz | Voo=15V - 6.3 -
LCD On
Power Supply Current lgaT Idle, 32KHz ATK On - 2.8 -
Idle, 2KHz LVR1 On - 2.3 - uA
Idle, 32KHz Vear=3V - 1.3 -
Vpp=1.5V
Idle, 2KH DD - 0.8 -
&R0 | Lcpoff
Stop ATK Off - 0.3 -
System Clock Frequenc F 2.7V < Vpp < 4.0V - - 8 MHz
Y q Y SYSCLK 2.0V < Voo < 4.0V - - 4
. all except P2.7 | Vga=3V - 420 _
Pull-Up Resistor R BAT KQ
P P P2.7 Vin=0V - 270 -
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e B AR v L R

Parameter Sym Conditions Min Typ Max | Unit
Vgar=3V, 25°C 1.14 1.2 1.26
Vgear=3V, —40°C~85°C 112 1.2 1.28

BandGap Voltage Vze BAT \%

Vgar=5V, 25°C 1.18 1.25 1.33
Vear=5V, —-40°C~85°C 1.16 1.25 1.35

BT (Ta=25°C)

Parameter Sym Conditions Min Typ Max | Unit
Vear=5V ,Vpp=3.3V - 7.38 -
FRC Clock Frequency Fere | VSET=7 Vear=3V,Vpp=3V - 7.37 - MHz
Veat=2.5V,Vpp=2.5V - 7.33 -
SRC Clock Frequency Fsre Vop=3V — 80 — KHz
Vpp=1.5V - 40 -
FRC Frequency with Vg,r VSET=7, Ty =-40°C ~ 85°C
8.0
7.8
7 —-40°C
N 74— 0
§ 7.2 -
70 —_ 25C
6.8 —50C
6.6 —85C
6.4
55 5.0 4.5 4.0 3.5 3.0 25
FRC Frequency with Temperature, VSET=7, Vgar= 5.5V ~ 2.5V
8.0
7.8
7.6
-4 —55V
I 72 7/* ——5.0V
Z = 4.0V
6.8 —3.0V
6.6 2.5V
6.4
-40 -30 -20 -10 0O 10 20 25 30 40 50 60 70 80 85
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SRC#EZEL VBAT, VSET=7, VBAT =55V ~ 1.5V
120.0
\ __400C
100.0 e — —-30C
—20C
—_10C
80.0 —0C
—10C
N —ZOOC
T
T 600 o5
——30C
40.0 —40C
\ —50C
——60C
20.0 00
80
0.0 85°C
55V 50V 45V 40V 35V 30V 25V 20v 15v 90T
SRCIERELERE, VSET=7, VBAT =55V ~ 1.5V
120.0
100.0
\ b 5V
80.0 5.0V
. \\ —— 45V
\ =35V
400 |—
—3.0V
200 ——25V
—20V
0.0 15V
oooogooooooooooo
TR RTITRTHTRTRT RTINS ST
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LVR1/POR HF

Parameter Sym Conditions Min Typ Max | Unit
LVR1 H & H P Vivr 25°C 1.43 1.58 1.75 \Y;
Power On Reset Hi /% Hi*F Vpor 25°C 1.6 1.8 2.0 \%
LVRL1 vs. Temperature
3.50
3.00
2.50
2 2.00
€ 150
- —
> 1.00 = VR=1.58V
0.50
0.00
-40 -30 -20 -10 0O 10 20 25 30 40 50 60 70 80
Temperature (°C)
LVR1 BB &, T,=-40°C~80°C
POR vs. Temperature
25
2.0 S1
15 S2
>
1.0 —33
0.5 —s4
0.0 S5
-40°C-30C-20C-10C 0C 10C 20C 25C 30C 40C 50C 60C 70C 80C 8&C 0T

POR B E (LB EALEE Vear > Veor)
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Ordering number Package

TM52F2280-MTP Wafer / Dice blank chip

TM52F2280-COD Wafer / Dice with code

TM52F2280-MTP-72 LQFP48 pin (7*7*1.4mm)

TM52F2284-MTP Wafer / Dice blank chip

TM52F2284-COD Wafer / Dice with code

TM52F2284-MTP-72 LQFP48 pin (7*7*1.4mm)
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LQFP-48 ( 7x7mm ) Package Dimension

TM52F2280/80B/84/84B #ik&+

) D
DI //--"\\
f, \\
RARAAAAAARAR =
v I
== == AN /
T | N e
[ | | =r-
p— — \DETAIL A
0 — = |
= =
0] -
[ = — — |
[ — —— |
= s =
—
D L L L p— i
=
[ . r.
< =
r | GAUGE PLANE
[=]0.10MM]C] .  E—) y
SEATING PLANE S ke E.' l._ 50
DETAIL A
DIMENSION IN MM DIMENSION IN INCH
SYMBOL
MIN NOM MAX MIN NOM MAX
A - - 1.60 - - 0.063
Al 0.05 0.10 0.15 0.001 0.004 0.006
A2 1.35 1.40 1.45 0.053 0.055 0.057
B 0.17 0.22 0.27 0.007 0.009 0.011
C 0.09 0.15 0.20 0.004 0.006 0.008
D 9.00 BSC 0.354 BSC
DI 7.00 BSC 0.276 BSC
E 9.00 BSC 0.354 BSC
El 7.00 BSC 0.276 BSC
e 0.50 BSC 0.020 BSC
L 0.45 0.60 0.75 0.018 0.024 0.030
0 0° 3.5° 7° 0° 3.5° 7°
JEDEC MS-026 (BBC)

/A *NOTES : DIMENSION “DI “ AND " El © DO NOT INCLUDE MOLD
PROTRUSIONS. ALLOWABLE PROTRUSIONS IS 0.25 mm PER SIDE.
“D1” AND "El " ARE MAXIMUM PLASTIC BODY SIZE DIMENSIONS
INCLUDING MOLD MISMACH.
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