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W 64L TQFP Page 2,3
u 64L LQFP Page 2,3

SM59R16A2/SM59R08A2
A 64KBI32KB A% ISP 25547 Flash
F72KB RAM /118 1/ 7 74%
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AD5/P0.5[ |
AD4/P0.4A[ |
AD3/P0.3[ |
AD2/P0.2[ |
AD1/PO.1[ |
ADO/PO.0[ |

VSS] |

VDD3V/[ |

VDD |
ICE_ICP_TRIGOUT] |
ICE_ICP_DATA[ |
ICE_ICP_CLOCK/_|
ALE[ |

RESET] |

P5.0[ |

Ps.1[ |

SM59R16A2/SM59R08A2

A 1% 64KBI32KB A7 ISP Z)7£/7 Flash
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A12KB RAM /178 (/#7145

| [P2.6/A14

| [P2.7/A15

| [P1.0/T2/SPI_SS

| [P1.1/T2EX/SPI_CLK

| JP1.2/RXD1/CCC2/SPI_MISO
| [P1.3/TXD1/CC3/SPI_MOSI
| JAVSS

| JAVDD3V

| JAVDD

| [P1.4/PWMO/CCO

| [P1.5/CC1/PWM1

| JP1.6/IC_SCL

| JPL.7/IC_SDA

INC

| IXTAL2

| JXTALL
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AD1/PO.1[ |
ADO/PO.0[ |
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RESET[_|
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SM59R16A2/SM59R08A2

A 1% 64KBI32KB A7 ISP Z)7£/7 Flash
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A12KB RAM /178 (/#7145

| [P2.6/A14

| [P2.7/A15

| [P1.0/T2/SPI_SS

| [P1.1/T2EX/SPI_CLK

| [P1.2/RXD1/CCC2/SPI_MISO
| |P1.3/TXD1/CC3/SPI_MOSI
| JAVSS

| JAVDD3V

| JAVDD

| [P1.4/PWMO/CCO

| [P1.5/CC1/PWM1

| JP1.6/IC_SCL

| JP1.7/IC_SDA

INC

| IXTAL2

[ JXTALL
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SM59R16A2/SM59R08A2

-, S N =
7% B B A 4 Rty A R /41 6AKBIS2KB AL17 ISP 14/itfH) Flash
SyncMOS Technologies International,Inc. FI2KB RAM /98 11475 1%
ARATTHEH
YXE;NMO~PWM -
* EOC0s AD(I;CfSCL4>
v y * £ |
UART | UART it
XTAL 2 - 1 PWM | ADC Inc SPI ;{i}g‘i
XTALI1 >
: I T 1 I 1 A
——) KBl [kBrEr]
SRAM =
SRAM | >56Bytes
2KBytes
) Port 0 K Poto_
Port
) \ ——) port 1 K war  Control € Port 0 ~ Port 5
P ’| Flash 64KBytes
C U @ MDU ) Port 2 K Port2—
) Port 3 K Pat3—
(—) Watchdog
) Port 4 K Porta_
(—) Interrupt
— k L1
ALE < )| Port 5 K Pors
-t ji 4L N . -«T0—+
D - ICE ICP \—/ Timer0/1 -
H H | Timer2 LWT;—
Interface control —j&ccu | o]
ICE_ICP_Interface
AU IS A B S, AEAN AT, i P 8 1A i A i DRI e T A £ SR
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SM59R16A2/SM59R08A2
A% 64KBI32KB A% ISP 15547 Flash
F12KB RAM /98 (7 7 #17%

Pin Name 110 Description
1 P5.2 ilo | P5 LIff4z 2
2 P5.3 ilo | P5 L4z 3
3 P5.4 i/o | P5 L1147 4
4 P5.5 ilo | P5 LIff47 5
5 P5.6 ilo | P5 L1476
6 P5.7 i/o | P5 L1472 7
7 VDDIO 1O 2% Hi 5
8 VSSIO 1O £k H i
9 P4.0/PWM2 ilo | P4 LIfAL O &8 ik i i 2
10 P4.1/PWM3 ilo | P4 LIAL 1 &8 ki I 3
11 P4.2 ilo | P4 L1147 2
12 P4.3 ilo | P4 LIff47 3
13 P4.4/ADCO ilo | P4 IHIAT 4 &ACE il i O
14 P4.5/ADC1 ilo | P4 LA 5 &AF R i it 1
15 P4.6/ADC2 i/o | P4 47 6 &ﬁ%’&%?ﬁtﬁaﬁ 2
16 P4.7/ADC3 ilo | P4 CIIAL 7 &ARAHE i
17 XTAL1 i | R
18 XTAL2 o | ddRkH
19 NC i | CERE
20 P1.7/IC_SDA ilo | P1 AL 7 & NC H3 AT HdE 2k
21 P1.6/1IC_SCL ilo | P1 LIIAL 6 & IC H3 AT IR Ak
22 P1.5/PWM1/CC1 i/o | P1 LI[4L 5 &TSHJRiﬂ%JLJ‘i 1&3H I 2% 2 &éﬁﬂﬁﬁ/tbﬁ%futt 1
23 P1.4/PWMO0/CCO i/o | P1 R4 4 & KA I E O&VHH &% 2 K P/ Lb A e
24 AVDD B HLJE HLE Bv
25 AVDD3V Bl L HL R 3 v.
26 AVSS AL H Y b
. P1 A7 3&EF AT LM IHE 1 &UHIN28 2 S/ L focimiE 3
27 | P1.3/TXD1/CC3/SPI_MOSI i/o & SPI 42 11 e 41 5
. P1 A7 2 &HATHE L0 1 &THIN % 2 K A/ b 35 2 e
28 | P1.2/RXD1/CC2/SPI_MISO | ilo & SPI 5 11 175 1
. P1 AL 1 &I 2 Kedli gkl %
29 P1.1/T2EX/SPI_CLK i/o & SPI 4 11l
. P1 A7 O & THINES 2 AN A A IR
30 P1.0/T2/SPI_SS o | ¢ opy FE L HHLBRZ:
31 P2.7/A15 i/o | P2 LI 7&HMHAFftiws HitiL K11 15
32 P2.6/A14 i/o | P2 L1 6&5MH AT it v Hitik ¥4 14
33 P2.5/A13 i/o | P2 LIIA4 5&IMHAE it btk K147 13
34 P2.4/A12 i/o | P2 LA 4 &Y iBA7-fig gk (147 12
35 P2.3/A11 i/o | P2 4T 3&AMHATfiti i Huhik R A7 11
36 P2.2/A10 i/o | P2 ITIAL 285 A7 il bk ¥ 47 10
37 P2.1/A9 i/o | P2 LA 1&GMHAT it wi Hutik ¥4 9
38 P2.0/A8 i/o | P2 AT 0&LMHA itk Hutik ¥4 8

AU BT, R ST, EESE

s AR g AR HUGOBTIRAS 5
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SM59R16A2/SM59R08A2
A 1% 64KBI32KB A7 ISP 1549 Flash

A12KB RAM /178 (/#7145

Pin Name 110 Description
39 P3.7/RD ilo | P3 LA 7&AMEBAE it % U

40 P3.6/WR i/o | P3 AL 6&FMHAT it 5 N5 5

41 P3.5/T1 i/o | P3 LIAL 5 & I 2% 1 Ahifa i

42 P3.4/TO ilo | P3 LIffIfL 4 & THI 2% 1AM

43 P3.3/INT1 i/o | P3 L1473 & Ak 1

44 P3.2/INTO i/o | P3 OIS 2 & AT O

45 P3.1/TXDO0 ilo | P3 LIAL 1 & HifTHE 11303 0

46 P3.0/RXDO i/o | P3 IO/ 0 & ERATHEIMIA O

47 P0.7/AD7 i/o | PO AL 785 A7 it ik /A& 1147 7
48 P0.6/AD6 i/o | PO LIFIA7 684N A7 fifh i Hu kil /A ¥ 47 6
49 P0.5/AD5 ifo | PO FI¥IA7 B&X s A7 fiti 7 Hu kA4 HE 1437 5
50 P0.4/AD4 i/o | PO 1K 48X M A7 fifs v M kAU [F 47 4
51 P0.3/AD3 ifo | PO FIFIA7 3&HM il A7 fifi 7 Mkl /A4 1437 3
52 P0.2/AD2 i/o | PO AL 2&F1 A7 fiti s bk A 147 2
53 P0.1/AD1 i/o | PO IR 1 &M A7 fifh o Hu kLA 1437 1
54 P0.0/ADO i/fo | PO I¥I47 O84S A7 fifh o Hu kil /A4 1437 O
55 VSS A3k A, L5

56 VDD3V B R 3v

57 VDD BB IE 5v

58 ICE_ICP_BUSY o | ICE Al ICP Ihfelffr-fgdiats CUPIEINAES NI AICHT)
59 ICE_ICP_DATA i/o | ICE #1 ICP Zhfgir$a 4 A A\

60 ICE_ICP_CLOCK i | ICE Al ICP ZhRERIHBhim N

61 ALE o | BuhHgiT s

62 RESET i | BAr

63 P5.0 i/o | P5 L1470

64 P5.1 i/o | P5 LI[{A7 1

AU IS A B S, AEAN AT, i P 8 1A i A i DRI e T A £ SR
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SM59R16A2/SM59R08A2

1 7 B Pt A R A PR 2 A 1% 64KBI32KB A 77 ISP Z)j£H7 Flash
SyncMOS Technologies Infernational,Inc. FII2KB RAM /8 fi7 14757745
FERTI BE & fr o
IR D e B A7 0 A B T o
Hex\Bin X000 X001 X010 X011 X100 X101 X110 X111 Bin/Hex
F8 [ICS IICCTL [ICA1 [ICA2 IICRWD FF
FO B SPIC1 SPIC2 SPITXD SPIRXD SPIS F7
E8 P4 MDO MD1 MD2 MD3 MD4 MD5 ARCON EF
EO ACC E7
D8 BRGS DF
DO PSW D7
C8 T2CON CRCL CRCH TL2 TH2 CF
Cco IRCON CCEN CCL1 CCH1 CCL2 CCH2 CCL3 CCH3 C7
B8 IEN1 IP1 SORELH S1RELH | PWMDOH | PWMDOL | PWMD1H | PWMD1L BF
BO P3 PWMD2H | PWMD2L | PWMD3H | PWMD3L PWMC WDTC WDTK B7
A8 IENO IPO SORELL ADCCH1 ADCC2 ADCDH ADCDL CLKR AF
A0 P2 PES A7
98 SOCON SOBUF IEN2 S1CON S1BUF S1RELL 9F
90 P1 P5 DPS KBLS KBE KBF 97
88 TCON TMOD TLO TL1 THO TH1 IFCON 8F
80 PO SP DPL DPH DPL1 DPH1 PCON 87
T RERR IR A A7 2% 1 I AE SM59R16A2/SM59R08A2 Hi 47 i ik .
Register Location Reset value Description
PO 80h FFh Port 0
SP 81h 07h Stack Pointer
DPL 82h 00h Data Pointer O low byte
DPH 83h 00h Data Pointer 0 high byte
DPLA1 84h 00h Data Pointer 1 low byte
DPH1 85h 00h Data Pointer 1 high byte
PCON 87h 00h Power Control
TCON 88h 00h Timer/Counter Control
TMOD 89h 00h Timer Mode Control
TLO 8Ah 00h Timer 0, low byte
TLA1 8Bh 00h Timer 1, low byte
THO 8Ch 00h Timer 0, high byte
TH1 8Dh 00h Timer 1, high byte
IFCON 8Fh 00h Interface control register
P1 90h FFh Port 1
P5 91h FFh Port 5
DPS 92h 00h Data Pointer select Register
KBLS 93h 00h Expanded External Interrupt (EEI) level selector register
KBE 94h 00h Expanded External Interrupt (EEI) input enable register

AU IS A B S, AEAN AT, i P 8 1A i A i DRI e T A £ SR
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SM59R16A2/SM59R08A2

1 7 B Pt A R A PR 2 A 1% 64KBI32KB A 77 ISP Z)jig/f9 Flash
SyncMOS Technologies Infernational,Inc. FII2KB RAM /8 fi7 14757745
Register Location Reset value Description
KBF 95h 00h Expanded External Interrupt (EEI) interrupt flag register
SOCON 98h 00h Serial Port 0, Control Register
SOBUF 99h 00h Serial Port 0, Data Buffer
IEN2 9Ah 00h Interrupt Enable Register 2
S1CON 9Bh 00h Serial Port 1, Control Register
S1BUF 9Ch 00h Serial Port 1, Data Buffer
S1RELL 9Dh 00h Serial Port 1, Reload Register, low byte
P2 AOh FFh Port 2
PES A1h 00h Program Memory Page Erase Control Register
IENO A8h 00h Interrupt Enable Register 0
IPO A%h 00h Interrupt Priority Register 0
SORELL AAh D9h Serial Port 0, Reload Register, low byte
ADCC1 ABh 00h ADC control register 1
ADCC2 ACh 00h ADC control register 2
ADCDH ADh 00h ADC high data byte
ADCDL AEh 00h ADC low data byte
CLKR AFh 03h Clock range register
P3 BOh FFh Port 3
PWMD2H B1h 00h PWM channel 2 data high byte
PWMD2L B2h 00h PWM channel 2 data low byte
PWMD3H B3h 00h PWM channel 3 data high byte
PWMD3L B4h 00h PWM channel 3 data low byte
PWMC B5h 00h PWM control register
WDTC B6h 00h Watchdog timer control register
WDTK B7h 00h Watchdog timer refresh key.
IEN1 B8h 00h Interrupt Enable Register 1
IP1 B9h 00h Interrupt Priority Register 1
SORELH BAh 03h Serial Port 0, Reload Register, high byte
S1RELH BBh 03h Serial Port 1, Reload Register, high byte
PWMDOH BCh 00h PWM channel 0 data high byte
PWMDOL BDh 00h PWM channel 0 data low byte
PWMD1H BEh 00h PWM channel 1 data high byte
PWMD1L BFh 00h PWM channel 1 data low byte
IRCON COh 00h Interrupt Request Control Register
CCEN C1h 00h Compare/Capture Enable Register
CCL1 C2h 00h Compare/Capture Register 1, low byte
CCH1 C3h 00h Compare/Capture Register 1, high byte
CCL2 C4h 00h Compare/Capture Register 2, low byte

AU IS A B S, AEAN AT, i P 8 1A i A i DRI e T A £ SR
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SM59R16A2/SM59R08A2

7R A SR A TR 7] A 1% 64KBI32KB A 77 ISP Z)jig/f9 Flash
SyncMOS Technologies Infernational,Inc. FII2KB RAM /8 fi7 14757745
Register Location Reset value Description
CCH2 C5h 00h Compare/Capture Register 2, high byte
CCL3 Céh 00h Compare/Capture Register 3, low byte
CCH3 C7h 00h Compare/Capture Register 3, high byte
T2CON C8h 00h Timer 2 Control
CRCL CAh 00h Compare/Reload/Capture Register, low byte
CRCH CBh 00h Compare/Reload/Capture Register, high byte
TL2 CCh 00h Timer 2, low byte
TH2 CDh 00h Timer 2, high byte
PSW DOh 00h Program status word
BRGS D8h 00h Baud rate generator switch
ACC EOh 00h Accumulator
P4 E8h FFh Port 4
MDO ESh 00h Multiplication/Division Register 0
MD1 EAh 00h Multiplication/Division Register 1
MD2 EBh 00h Multiplication/Division Register 2
MD3 ECh 00h Multiplication/Division Register 3
MD4 EDh 00h Multiplication/Division Register 4
MD5 EEh 00h Multiplication/Division Register 5
ARCON EFh 00h Arithmetic Control register
B FOh 00h B register
SPIC1 F1h 08h SPI control register 1
SPIC2 F2h 00h SPI control register 2
SPITxD F3h 00h SPI transmit data buffer
SPIRxD F4h 00h SPI receive data buffer
SPIS F5h 40h SPI status register
lICS F8h 00h [IC status register
IICCTL F9h 04h [IC control register
[ICA1 FAh AOh [IC Address 1 register
IICA2 FBh 60h IIC Address 2 register
IICRWD FCh 00h [IC Read/Write register

AU IS A B S, AEAN AT, i P 8 1A i A i DRI e T A £ SR
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4 . ; SM59R16A2/SM59R08A2
7 7% B AL BB A IR 2 /41 64KBI32KB /L7 ISP 1149 Flash
SyncMOS Technologies International,Inc. FI2KB RAM /98 11 #5 #1745

*ﬁF ?f;

SM59R16A2/SM59R08A2 L —N8AT KT AL T 8% & (I T A Tt LA SRR ThRE %5 7728 (SFR) T
905 SCKAE L R =545 H.
1.1 AR

A I G R g ETE e 2 R (ISP F5 3 I 28 31 6 4K 32K ) i A\ 2 DA A7 A4 v, JH v il 5 1) A A7 AR LA
100K Y 2 T 5 S g feJF id 128k, WEEPROM.

1.2 1/od
SM59R16A2/SM59R08A2(]1/0 I Fi13l FH 1118052 5¢ 4> 3 25, PO [ & — AN 847 I A I I 1 3 ] 1/O 11

FEAES N B it E RSP, i B B R . PA~PSIL A AR BB, BUR 45 210
iNEY )

VDD

strong very weak weak

1CPU
Clock delay
? ? {PAD)
Port latch
data : I_

Tnput data <_O<,740@7

Fig. 1-1: 10O pad structure

BT 1IPO~PS I #S il 3t i e AL AR FAREMI. o BRAREMIR Jy USAEAR IEALE i i, mlad
R R RE A A7 s (SFRO KIEAT e il A8 M A5 HAE N B, FL/O I (ESD I IA4KY,
HORIESMB59R16A2’S I Ji i A1 e it FEL A B

1.3 2T/AT Hik#
1 25 1) 52 & %) B B Bl B W] 12T, Bl 12 > 3k % 28 B B o 1 A ML 28 R 1

SM59R16A2/SM59R08A2 4 2T/ T I il 2%, BIVHL s J& 1 24 24 i) 2 J& HA B A AN 2 3 o et 1k
AT — A5 T 2 b ek — AN, 2THER HATRE K 2 7S % DU K #1-2:

AU AT I B, AN SATIEN, B R B AU B DASRIBUR B AR 6
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- : . SM59R16A2/SM59R08A2
BB B A 4 By AR A 2 /414 64KBI32KB A 77 ISP L) Flash
SyncMOS Technologies International,Inc. FI2KB RAM /98 11 #5 #1745

KTALT

Instruction K Instruction K Instruction K

Fig. 1-2(a): The waveform of internal instruction signal in 2T mode

KTALT

Instruction K Instruction K Instruction x Instruction K Instruction K

Fig. 1-2(b): The waveform of internal instruction signal in 1T mode

B2 THER, (EFERTI R, IIFCON (7] bl h8Fh) BT, stale s i 1 THIRER . 76— hL
SIRHIA, FER R SR S EREREITIO . AT I8 10T DTHL MG 1R — S h 24

1.4 BAr

e LGt 2 N R AT G — R, LLBT 1 SM59R16A2/SM59R08A2AF M AN fasE , Hokitn1.3
Pk :

1.5 HHhE

BOARBPR B T WEOSC R I AMHZI B E 5, FLRreh sy H T olaa e By, =20 TAE &
BRI E % 18T

PR AT K 1 AN A oK F AN, JLAM I BRI T AR s X TALA RIXTAL2, 8
R SEXATLY . fEIX BB & S, XTALIAES. BV N T R i s2Fr5V, DR A8 i 3.3V i
S

W I BRI YR AN R A N FROSC, W N R AS BT R :
Table 1-1: B ik £

Clock source
external crystal or internal OSC
24MHz from internal OSC
20MHz from internal OSC
16MHz from internal OSC
12MHz from internal OSC
8MHz from internal OSC
4MHz from internal OSC
2MHz from internal OSC
1MHz from internal OSC as default clock used in initialization

X TR N ETOSCIIMUAR, XRAT20% K%, N FHFEFP s ZRE T ISR I, AHEREAEH] o

AU AT A B, AN SATIBN, B R B A B DASRIBUR B AR 6
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SM59R16A2/SM59R08A2
A 1% 64KBI32KB A7 ISP Z)7£/7 Flash
A12KB RAM /178 (/#7145

R B R R A PR E)
SyncMOS Technologies Infernational,Inc.

Jirf5 SM59R16A2/SM59R08A211) 15 405 2 e 7% 1) — 1Bl i, H A bR 8051 —FE I T fig, LA R 3R
A H T LLISM59R16A2/SM59R08ATH Y 2% A% TR 210 B ARG g, 3 B A0 R 301 o Bl s
#, HARHEIFCON [7]1K P 5 1 ppk 21 4.

Table 2-1: H ARz

Mnemonic Description Code | Bytes | Cycles
ADD A, Rn Add register to accumulator 28-2F 1 1
ADD A, direct Add direct byte to accumulator 25 2 2
ADD A, @Ri Add indirect RAM to accumulator 26-27 1 2
ADD A, #data Add immediate data to accumulator 24 2 2
ADDC A, Rn Add register to accumulator with carry flag 38-3F 1 1
ADDC A, direct Add direct byte to A with carry flag 35 2 2
ADDC A, @Ri Add indirect RAM to A with carry flag 36-37 1 2
ADDC A, #data Add immediate data to A with carry flag 34 2 2
SUBB A, Rn Subtract register from A with borrow 98-9F 1 1
SUBB A, direct Subtract direct byte from A with borrow 95 2 2
SUBB A, @Ri Subtract indirect RAM from A with borrow 96-97 1 2
SUBB A, #data Subtract immediate data from A with borrow 94 2 2
INC A Increment accumulator 04 1 1
INC Rn Increment register 08-0F 1 2
INC direct Increment direct byte 05 2 3
INC @RI Increment indirect RAM 06-07 1 3
INC DPTR Increment data pointer A3 1 1
DECA Decrement accumulator 14 1 1
DEC Rn Decrement register 18-1F 1 2
DEC direct Decrement direct byte 15 2 3
DEC @Ri Decrement indirect RAM 16-17 1 3
MUL AB Multiply Aand B A4 1 5
DIV Divide Aby B 84 1 5
DAA Decimal adjust accumulator D4 1 1

AU IS A B S, AEAN AT, i P 8 1A i A i DRI e T A £ SR

ISSFD-M037
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SM59R16A2/SM59R08A2
A 1% 64KBI32KB A7 ISP Z)7£/7 Flash
A12KB RAM /178 (/#7145

R B R R A PR E)
SyncMOS Technologies Infernational,Inc.

Table 2-2: &z

Mnemonic Description Code Bytes | Cycles
ANLA, Rn AND register to accumulator 58-5F 1 1
ANL A, direct AND direct byte to accumulator 55 2 2
ANL A, @Ri AND indirect RAM to accumulator 56-57 1 2
ANL A, #data AND immediate data to accumulator 54 2 2
ANL direct, A AND accumulator to direct byte 52 2 3
ANL direct, #data AND immediate data to direct byte 53 3 4
ORLA, Rn OR register to accumulator 48-4F 1 1
ORLA, direct OR direct byte to accumulator 45 2 2
ORLA, @Ri OR indirect RAM to accumulator 46-47 1 2
ORLA, #data OR immediate data to accumulator 44 2 2
ORL direct, A OR accumulator to direct byte 42 2 3
ORL direct, #data OR immediate data to direct byte 43 3 4
XRLA, Rn Exclusive OR register to accumulator 68-6F 1 1
XRLA, direct Exclusive OR direct byte to accumulator 65 2 2
XRLA, @Ri Exclusive OR indirect RAM to accumulator 66-67 1 2
XRLA, #data Exclusive OR immediate data to accumulator 64 2 2
XRL direct, A Exclusive OR accumulator to direct byte 62 2 3
XRL direct, #data Exclusive OR immediate data to direct byte 63 3 4
CLRA Clear accumulator E4 1 1
CPLA Complement accumulator F4 1 1
RLA Rotate accumulator left 23 1 1
RLC A Rotate accumulator left through carry 33 1 1
RRA Rotate accumulator right 03 1 1
RRCA Rotate accumulator right through carry 13 1 1
SWAP A Swap nibbles within the accumulator C4 1 1

AU B MAIE S, AA AT, 15 Her f i 4 B AR B LUK BT TR A (5 B
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SM59R16A2/SM59R08A2
A 1% 64KBI32KB A7 ISP Z)7£/7 Flash
A12KB RAM /178 (/#7145

R B R R A PR E)
SyncMOS Technologies Infernational,Inc.

Table 2-3: #i#lifki%

Mnemonic Description Code | Bytes | Cycles
MOV A, Rn Move register to accumulator E8-EF 1 1
MOV A, direct Move direct byte to accumulator E5 2 2
MOV A, @Ri Move indirect RAM to accumulator E6-E7 1 2
MOV A, #data Move immediate data to accumulator 74 2 2
MOV Rn, A Move accumulator to register F8-FF 1 2
MOV Rn, direct Move direct byte to register A8-AF 2 4
MOV Rn, #data Move immediate data to register 78-7F 2 2
MOV direct, A Move accumulator to direct byte F5 2 3
MOV direct, Rn Move register to direct byte 88-8F 2 3
MOV direct1, direct2 Move direct byte to direct byte 85 3 4
MOV direct, @Ri Move indirect RAM to direct byte 86-87 2 4
MOV direct, #data Move immediate data to direct byte 75 3 3
MOV @Ri, A Move accumulator to indirect RAM F6-F7 1 3
MOV @R, direct Move direct byte to indirect RAM AB-A7 2 5
MOV @RI, #data Move immediate data to indirect RAM 76-77 2 3
MOV DPTR #data16 Load data pointer with a 16-bit constant 90 3 3
MOVC A,@A+DPTR Move code byte relative to DPTR to 93 1 3

accumulator
MOVC A, @A+PC Move code byte relative to PC to accumulator | 83 1 3
MOVXA, @Ri Move Expanded RAM (8-bit addr.) to A E2-E3 1 3
MOVXA, @DPTR Move Expanded RAM (16-bit addr.) to A EO 1 3
MOVX @Ri, A Move A to Expanded RAM (8-bit addr.) F2-F3 1 4
MOVX @DPTR, A Move A to Expanded RAM (16-bit addr.) FO 1 4
PUSH direct Push direct byte onto stack Co 2 4
POP direct Pop direct byte from stack DO 2 3
XCHA, Rn Exchange register with accumulator C8-CF 1 2
XCH A, direct Exchange direct byte with accumulator C5 2 3
XCHA, @Ri Exchange indirect RAM with accumulator C6-C7 1 3
XCHD A, @Ri Exchange low-order nibble indir. RAM with A | D6-D7 1 3

AU IS A B S, AEAN AT, i P 8 1A i A i DRI e T A £ SR

ISSFD-M037

14 Ver.D SM59R16A2/SM59R08A2 06/2010




SM59R16A2/SM59R08A2
A 1% 64KBI32KB A7 ISP Z)7£/7 Flash
A12KB RAM /178 (/#7145

R B R R A PR E)
SyncMOS Technologies Infernational,Inc.

Table 2-4: EX %

Mnemonic Description Code Bytes | Cycles
ACALL addr11 Absolute subroutine call xxx11 2 6
LCALL addr16 Long subroutine call 12 3 6
RET from subroutine 22 1 4
RETI from interrupt 32 1 4
AJMP addr11 Absolute jump xxx01 2 3
LJMP addr16 Long jump 02 3 4
SJMP rel Short jump (relative addr.) 80 2 3
JMP @A+DPTR Jump indirect relative to the DPTR 73 1 2
JZ rel Jump if accumulator is zero 60 2 3
JINZ rel Jump if accumulator is not zero 70 2 3
JCrel Jump if carry flag is set 40 2 3
JNC Jump if carry flag is not set 50 2 3
JB bit, rel Jump if direct bit is set 20 3 4
JNB bit, rel Jump if direct bit is not set 30 3 4
JBC bit, direct rel Jump if direct bit is set and clear bit 10 3 4
CJUNE A, direct rel Compare direct byte to A and jump if not equal | B5 3 4
CJNE A #data rel Compare immediate to A and jump if not equal | B4 3 4
CJNE Rn, #data rel ggl:r;ﬁ)are immediate to reg. and jump if not BS-BF 3 4
CJINE @RI, #data rel ggLrjr;pl)are immediate to indirect and jump if not B6-B7 3 4
DJNZ Rn, rel Decrement register and jump if not zero D8-DF 2 3
DJNZ direct, rel Decrement direct byte and jump if not zero D5 3 4
NOP No operation 00 1 1

Table 2-5: Afi JRi& .

Mnemonic Description Code Bytes | Cycles
CLRC Clear carry flag C3 1 1
CLR bit Clear direct bit Cc2 2 3
SETB C Set carry flag D3 1 1
SETB bit Set direct bit D2 2 3
CPLC Complement carry flag B3 1 1
CPL bit Complement direct bit B2 2 3
ANL C, bit AND direct bit to carry flag 82 2 2
ANL C, /bit AND complement of direct bit to carry BO 2 2
ORL C, bit OR direct bit to carry flag 72 2 2
ORL C, /bit OR complement of direct bit to carry AO 2 2
MOV C, bit Move direct bit to carry flag A2 2 2
MOV bit, C Move carry flag to direct bit 92 2 3

AU IS A B S, AEAN AT, i P 8 1A i A i DRI e T A £ SR
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- : . SM59R16A2/SM59R08A2
BB B A 4 By AR A 2 /414 64KBI32KB A 77 ISP L) Flash
SyncMOS Technologies International,Inc. FI2KB RAM /98 11 #5 #1745

3 TEREH

SM59R16A2/SM59RO8A2 T Aif: % & ke FI3E H 18051 45 A [R] , WA =ANAEA# S 18] N A8 0 4,
‘BAI15E:1)256Bytes AR ERAM; 2)2K K F EAMTRAM ; 3)E 4 FE 174 2% 1164K/32K ) 1k A X Flash.

3.1 RS

SM59R16A2/SM59R08A275 64KB/32KB 1 Fi_I-Flashfifitas, 0 4E ki H (AL B A2 2, UiATAA]
TN FEFAAAG SR, e BI ] HRg A2 T 5, tHEEPROM, L HARGN 5 ESE17 245 1.

FFFF

64KB progfam
memory sppce TFFF
32KB prggram
memory gpace
' 0000

Fig. 3-1: 32KB/64KB programmable Flash

3.2 BiEfrfES:

SM59R16A2/SM59R08A2 F.152048+256 Bytest] /i -SRAM, H.+1256 BytesHlii H [#)8052 P i 17
it ds gty —#E, AN R E2KB I SRAM AT LLIE it U ] FL AN A7 i 2 04 77 X 3EAT V5 7] (G i MOV X F&
4) o 2443 2KB-64KB(Hi 11 0800h-FFFFh) 77 fifi 2% , A AT T 406 25 4t 24 B A0 3508 1 P 25 38 0 2R AL T L ge e 1
(P2,POfE A itk 5 3k 4k, P3 [7:6]1K Wi el 5) )4 HAF I . WIRSFRIFCON [1]=1, XA EIF
2KB SRAM¥GTCIEAE Y, BT U7 il AMES A7 A 2% B8 20 AL TR M AM A7 it o BIAITIXMMCUSE2TERT,
XA AFAE 2 VKRB AL G 12T 7 28, RIS T —ANya i

AU AT I B, AN SATIBN, B R B AU B DASRIBUR B AR 6
ISSFD-M037 16 Ver.D SM59R16A2/SM59R08A2 06/2010




SM59R16A2/SM59R08A2
A 1% 64KBI32KB A7 ISP 1549 Flash

% B B R B A PR F)
SyncMOS Technologies Infernational,Inc. 41 2KB RAM 108 {5118

T4 T10 T11 T12

saaa | [ © 3 T I T w 1 2 ©
W
: | —
PORTD | Address A7-A0 H Deta —
Fig 3-2 (a) : External memory access as read
saact| [ 2 ™ T 15 ™ ™ ™ ™ TIo ™ T2 i o
W ﬁ
w | |
FD
PORT? | Address A15A8 !
PORTD | Addhess A7-AD | Data !

Fig 3-2 (b) : External memory access as write

07FF

Expanded 2048 Bytes
(Accessed by direct
external addressing

Higher 128 Bytes (Accessed by
indirect addressing mode only)

SFR (Accessed by direct
addressing mode only)

mode by instruction
MOVX)

direct & indirect addressing

1 Lower 128 Bytes (Accessed by
mode )

0000

Fig. 3-3: RAM architecture

3.2.1 BIENAE-K128F 7 ($00h B$7Fh)

HgaA7-fiki 4% OO 2 FFh 3t b M17E8052 ) 5 U2 —#F ¥1.00h 27 Fh ity 3t ik i e 1 122 i 1) 4%
Sk 75 V5 7). 00h £ 1 Fh 2 75 A7 2% 1) 25 (1], 20h 2 2F hot A7 F-4ik 2% 1], 30h 21 7Fh o2 18 H A A7 g X

3.2.2 ¥IEEMES-E128F75($80h BI$FFh)
80hEIFFh Iy Mk AN g M 142 -0k 1 7 Xy i), e e — N s X

AU AT I B, AN SATIBN, B RN B A B DASRIBUR B AR 6
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4 . ; SM59R16A2/SM59R08A2
7 7% B AL BB A IR 2 /41 64KBI32KB /L7 ISP 1149 Flash
SyncMOS Technologies International,Inc. FI2KB RAM /18 1 i #7175

3.2.3 FEES-P B 120485 ($0000 to $07FF)

0000h#|07FFhs2 Fr A9 Jg (I SRAMIX 3, 30768 715 . 1% 7 ] dth ik H BE I o A0 L 42 5 ik iy Oy 5 Xk
175 ). (FIFHMOV X5 4).

WRIEASMOVX @DPTR PR K T-07FFh,SM59R16A2 25 H 57 AL S At 2 5 HilM5 5

WIHRSFRIFCON [1] =1, XA E#12 KB SRAMAE B A IXFE 1) PR ATA 28 I K 648 H . SFR
IFCON [1]1HERAE A0

A VAT, AN SATIBN, B R B AU B DASRIBUR B AR 6
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SM59R16A2/SM59R08A2

R B R R A PR E)
SyncMOS Technologies Infernational,Inc.

4 CPU %

SM59R16A2/SM59R08A2 7|4 h1— " PU 543 £H Hi.:
AL LT

b. Hik-ZH 0

c. Tt eIt

d. RAMAISFR¥ ] #5

o)

A 1% 64KBI32KB A7 ISP Z)7£/7 Flash
A12KB RAM /178 (/#7145

SM59R16A2/SM59R08A24E 1) e VF e 32 Kk H R T A7 fifi s 1 F8 2 3 5 RAMEL SFRIGE R AL P, —F

FBIEMBOL T L E DR A7 45

Mnemonic |  Description | pirect | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | RESET
CPU Core
ACC Accumulator EOh | ACC.7 | ACC.6 | ACC.5 | ACC.4 | ACC.3 | ACC.2 | ACC.1 | ACC.0 00h
B B register FOh B.7 B.6 B.5 B.4 B.3 B.2 B.1 B.0 00h
PSW program status Doh | cy | AC | Fo RS [1:0] ov [PV 00h
SP Stack Pointer 81h SP [7:0] 07h
DPL Data pointer low 0 82h DPL [7:0] 00h
DPH Data pointer high 0 | 83h DPH [7:0] 00h
DPLA1 Data pointer low 1 84h DPL1 [7:0] 00h
DPH1 Data pointer high 1 85h DPH1 [7:0] 00h
DPS Data pointer select 92h - - - - - - - DPS.0 00h
IFCON Interface control 8Fh | ITS ; ; ; ALEC[1:0] |DMEN | - 00h
register
4.1 Bm#
ACC & — M 2Inds, KIS HERAETR 2 M — MR E Rnds.
Mnemonic: ACC Address: EOh
7 6 4 3 2 1 0 Reset
| ACC.7 | ACC.6 | ACCO5 | ACC.4 | ACC.3 [ ACC.2 | ACC.1 | ACC.O | 00h |
ACCI7:0]: A(5k ACC) A7 a3 M ArifE) 8051 SN
4.2 B HHH
BAF £ dn B FH T i sl bRk AR 2, WA — MR35 A7 2% LAAA 0 I I 25080
Mnemonic: B Address: FOh
7 6 5 4 3 2 1 0 Reset
| B7 | B6 | B5 | B4 | B3 | B2 | B1 | BO | o0oh |
B[7:0]: The B register is the standard 8052 register that serves as a second accumulator.
AU B MAIE S, AA AT, 15 Her f i 4 B AR B LUK BT TR A (5 B
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4 . ; SM59R16A2/SM59R08A2
7 7% B AL BB A IR 2 /41 64KBI32KB /L7 ISP 1149 Flash
SyncMOS Technologies International,Inc. FI2KB RAM /98 11 #5 #1745

4.3 FEFREF

Mnemonic: PSW Address: DOh
7 6 5 4 3 2 1 0 Reset
| cy | AC | FO | RS [1:0] | ov | FA | P | ooh |

CY: B AL
AC: 7y BCD fili Bt bRz
FO: [ B EAR AL O
RS[1:0]: % {7 s 2k FEA7 IR FF T AR 2 A7 2 DXk

RS[1:0] Bank Selected Location
00 Bank 0 00h - 07h
01 Bank 1 08h —OFh
10 Bank 2 10h—17h
11 Bank 3 18h — 1Fh

OV: i b7 &
FA: i P bt 1
P: AHIBREOAT, SERELERN, SR RANE T A 1 G, W BE.

4.4 HERRIREN

HERARET 2 — DT A 4% AL AL R WA A AE 0 07 h. IR A7 25 AESAA T PUSHAICALL T 4 2 il
FEAE AT HEAR SR BT AEOBTT 4R HHAT

Mnemonic: SP Address: 81h
7 6 5 4 3 2 1 0 Reset
| SP [7:0] | o7h |

SP[7:0]: SP[7.0Mi i et iti A7 T 81 I 2 47 25 IR b, i b1k 2 HERR AR B KRS LA 0 B 4 5 2 e R R
Te] HERR FE 10 T

4.5 FIEIRET
B FREN 0255 A7 DPL. =i 7y DPH.E AT LIE G — D275 [ A7 #4(MOV DPTR #data16)

A, 5 A b WA 25 47 2% (191 1, MOV DPL #data8), & il 4 A S 38 4T 41 il Rt e B 2 K4 2 1)
(W,MOVC A,@ A+DPTR m# % H MOV A, @ DPTR)

Mnemonic: DPL Address: 82h
7 6 5 4 3 2 1 0 Reset
| DPL [7:0] | ooh |

DPL[7:0]: Data pointer Low 0

Mnemonic: DPH Address: 83h
7 6 5 4 3 2 1 0 Reset
| DPH [7:0] | ooh |

DPH [7:0]: Data pointer High 0

AU AT A AE R, AN SATIBN, B R B AU B DURIBUR B AR 6
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SM59R16A2/SM59R08A2

7% B B A B A TR AN 3] /415 64KBI32KB 27/ ISP 24t/ Flash
SyncMOS Technologies International,Inc. FI2KB RAM /98 11 #5 #1745
4.6 HlEteet 1

KB A I T POREHE (138473 B ArdEfIDPTR 2 — M 647 1) 27 17 %, 2 F ke 54k A 3 25 1)
B ANBAE AR . (ESMB9R16A2/SM59R08A2H, itk i) Hds 54t - W DPTR, 28 — AN S ya £t Fx M
DPTRA. JERAH KL BATH B 5. B 5 0L P47 T DPS(DPS.0) &7 745 H ILSBH . H
Frl i fil ok DPS A7 A7 7 HH LSBT DI, 5 X IMIDPTRY A #1544 4y 41 ik H FIDPTRFTH:AE

Mnemonic: DPL1 Address: 84h
7 6 5 4 3 2 1 0 Reset
| DPL1 [7:0] | ooh |

DPLA1[7:0]: Data pointer Low 1

Mnemonic: DPH1 Address: 85h
7 6 5 4 3 2 1 0 Reset
| DPH1 [7:0] | ooh |

DPH1[7:0]: Data pointer High 1

Mnemonic: DPS Address: 92h
7 6 5 4 3 2 1 0 Reset
- -1 - 1 - [ - 1 - [ - [DPS0] 0oh |

DPS.0: Hdii 5L # A7
DPS.0 =1, iL#f DPTR1

4.7 BOEHEFAR

Mnemonic: IFCON Address: 8Fh
7 6 5 4 3 2 1 0 Reset
L Im1s | - | - | - | ALEC[:0] |DMEN | - [ ooh |

ITS: Instruction timing select.
ITS =0, 2T instruction mode.
ITS =1, 1T instruction mode.
ALECI1:0]: ALE output control register.

ALECI1:0] ALE Output
00 Always output
01 No ALE output
10 Only Read or Write have ALE output
11 reserved

DMEN: Internal 2K SRAM disable.(default is enable)
DMEN = 0, Enable internal 2K RAM.
DMEN = 1, Disable internal 2K RAM.

AU AT E R, AN SATIBN, B RN B AU B DASRIBUR B AR 6
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R B R R A PR E)
SyncMOS Technologies Infernational,Inc.

5 POH-P5H

SM59R16A2/SM59R08A2
A 1% 64KBI32KB A7 ISP Z)7£/7 Flash
A12KB RAM /178 (/#7145

PO 1 #|P5 1 SM59R16A2/SM59R08A2 (113 FH 1/Oui 11, K345 i L1#B ] A LAt g N\ % 4 — 4
1, anP3[0] i) LAZE AT il (UART) N A « ZEB ARG S 4, ot 1 02 U
P, DRI RE AR Ehrd b . 4 T Hofdus 10, o Bdr B BEAL T E8. 6@ N s, AN
YT BEE N AL BCE AR A, W TR

Mnemonic | Description | Direct | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 [ Bit2 | Bit1 | Bit0 [ RESET

Ports
Port 5 Port 5 91h P57 | P56 | P55 | P54 | P53 | P52 | P51 | P5.0 FFh
Port 4 Port 4 Esh P47 | P46 | P45 | P44 | P43 | P42 | P41 | P4.0 FFh
Port 3 Port 3 BOh P3.7 | P36 | P35 | P34 | P33 | P32 | P31 [ P3.0 FFh
Port 2 Port 2 AOh P27 | P26 | P25 | P24 | P23 | P22 | P21 | P20 FFh
Port 1 Port 1 90h P17 | P16 | P15 | P14 | P13 | P12 | P11 | P1.0 FFh
Port 0 Port 0 80h P0.7 | P06 | P05 | P04 | P03 | P02 | PO.1 | P0.0 FFh
Mnemonic: PO Address: 80h
7 6 5 4 3 2 1 0 Reset
| P0.7 | P06 | P05 | P04 | P03 | P02 | P01 | PO.0 | FFh |
P0.7~ 0: Port0 [7] ~ Port0 [0]
Mnemonic: P1 Address: 90h
7 6 5 4 3 2 1 0 Reset
| P17 | P16 | P15 | P14 | P13 | P12 | P11 | P1.0 | FFh |
P1.7~ 0: Port1 [7] ~ Port1 [0]
Mnemonic: P2 Address: AOh
7 6 5 4 3 2 1 0 Reset
| P27 | P26 | P25 | P24 | P23 | P22 | P21 | P2.0 | FFh |
P2.7~ 0: Port2 [7] ~ Port2 [0]
Mnemonic: P3 Address: BOh
7 6 5 4 3 2 1 0 Reset
| P37 | P36 | P35 | P34 | P33 [ P32 | P31 | P3.0 [ FFh |
P3.7~ 0: Port3 [7] ~ Port3 [0]
Mnemonic: P4 Address: E8h
7 6 5 4 3 2 1 0 Reset
| P47 | P46 | P45 | P44 | P43 | P42 | P41 | P40 | FFh |
P4.7~ 0: Port4 [7] ~ Port4 [0]
Mnemonic: P5 Address: 91h
7 6 5 4 3 2 1 0 Reset
| P57 | P56 | P55 | P54 | P53 | P52 | P51 | P5.0 | FFh |

P5.7~ 0: Port5 [7] ~ Port5 [0]
AU P IEBE, B RATIE, EES SRR R DASRISH R A (S B

ISSFD-M037
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SM59R16A2/SM59R08A2

7% B B A B A TR AN 3] /415 64KBI32KB 27/ ISP 24t/ Flash
SyncMOS Technologies International,Inc. FI2KB RAM /18 1 i #7175

6 fRIHEHE: H(MDU)

SM59R16A2/SM59R08A2 (I AR FLICHR ML T 3202 FRiLAS, 1607 lidids, AL MIRNIESERY i - iy
BRI TR O

Mnemonic | Description | Direct | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | RESET

Multiplication Division Unit

PCON Power control 87h | SMOD | MDUF - PMW | - [ - [ STOP | IDLE 00h

ARCON | Arthmetic EFh | MDEF | MDOV | SLR SC [4:0] 00h
Control register

MDO !\/I_ultlpllcafuon/Dlv Eoh MDO [7:0] 00h
ision Register 0

MDA !\/I_ultlpllcafuon/DN EAh MD1 [7:0] 00h
ision Register 1
Multiplication/Div .

MD2 ision Register 2 EBh MD2 [7:0] 00h

MD3 !\/I'ultlpllcafuon/Dlv ECh MD3 [7:0] 00h
ision Register 3

MD4 Multiplication/Div- |~ gy, MD4 [7:0] 00h
ision Register 4

MD5 !\/I_ultlpllcafuon/Dlv EEh MDS5 [7:0] 00h
ision Register 5

6.1 FRVERMKE

TeFRiL B B4 =P B
6.1.1 FE—rBr: FHEHBMDx FE%, X=05:

ZRTIIMDURI VT, TCEMDx 25 A7 8 & A 4l 5 NAR B PATIE BRI R 2 o AT IS, MOOF) 5 NER
B S, N IR B N ZHAT LT BRI RS, DARRMDURIEE, &) —IRINE N
FRUREFIEAE

Table 6-1: MDU registers write sequence (MDUZE#%5 AF3)

Operation 32bit/16bit 16bit/16bit 16bit x 16bit shift/normalizing
First write MDO Dividend Low MDO Dividend Low MDQO Multiplicand Low MDO LSB

MD1 Dividend MD1 Dividend High MD4 Multiplicator Low MD1

MD2 Dividend MD1 Multiplicand High MD2

MD3 Dividend High MD3 MSB

MD4 Divisor Low MD4 Divisor Low
Last write MD5 Divisor High MD5 Divisor High MDS Multiplicator High ARCON start conversion

AU AT B, AN SATIB, B R B AU B DLRIBUR B AR 6
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SM59R16A2/SM59R08A2

7% B B A 4 Rty A R Py 1i¢ BAKBIS2KB AL/ ISP 24/itl) Flash
SyncMOS Technologies International,Inc. FI2KB RAM /98 11 #5 #1745

6.1.2 E_ME: PITEHE

FEPATIZ ST, MDUIEAT7EYIT CPUJFAT 2k b AMDUKAT 56 BRI, MDUF 25 77 5K i i 1 EAL
=R IO VALER o d ol NV e S S A 178

Mnemonic: PCON Address: 87h
7 6 5 4 3 2 1 0 Reset
[SMOD|MDUF | - [ PMw | - | - |[sTOP | IDLE | 00h |

MDUF: MDU ¢ i A
MDUZE FRE 5T I, MDUFH AR A A7 HLAR R A £ R Ui ST e B

ARG TR IREEE VA AT I TA]

Table 6-2: MDU execution times (MDU#{T I [1])

Operation Number of Tclk

Division 32bit/16bit 17 clock cycles

Division 16bit/16bit 9 clock cycles

Multiplication 11 clock cycles

Shift Min. 3 clock cycles, Max. 18 clock cycles
Normalize Min. 4 clock cycles, Max. 19 clock cycles

6.1.3 BYZ [ : fMDx ﬁﬁﬁﬁf*i‘ﬁ/éﬁﬂ

MEE—AMDX 25 f5-gs ERBUF AR EL, (HBATTA IR B e n — IR CAMDSIER %z
S, sMD3HsRE, UIFAIE) R WA — X e B IE AR

Table 6-3: MDUZF &5 32U F 51

Operation 32Bit/16Bit 16Bit/16Bit 16Bit x 16Bit shift/normalizing
First read MDO Quotient Low MDO Quotient Low MDO Product Low MDO LSB

MD1 Quotient MD1 Quotient High MD1 Product MD1

MD2 Quotient MD2 Product MD2

MD3 Quotient High
MD4 Remainder L MD4 Remainder Low
Last read MD5 Remainder H MD5 Remainder High MD3 Product High MD3 MSB

IX L) T RN S R O A S 2 AR . AR IR, P A TE A4 MDOZIMD3 M 325 40
H A B 5 . AMD3 A7 2 IMSB (B i) R “ 17}, FEANEF 58 . 1IE% 1k 2 )5, 17ARCON.4
(MSB)#IARCON.O (LSB)HAT e A i 4E, 2=+ 544, SLRA(ARCON.5) ¥ il ¥ 44 1) 75 ), HARCON.4
F|ARCON.OfRFR AL 2L (ARTH0) , fededert, O N At 847 1 53 0 45 R T 75 A7 #sMDOEiMD3
.

AU AT B, AN SATIBN, B RN B B A B DASRIBUR B AR 6
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4 . ; SM59R16A2/SM59R08A2
7 7% B AL BB A IR 2 /41 64KBI32KB /L7 ISP 1149 Flash
SyncMOS Technologies International,Inc. FI2KB RAM /18 1 i #7175

6.2 BITHEE

ZMDU 7 AT A7 28 A0 2, & AT I ARG A R R T RE 75 A7 2%, 18590 Rt IRl 44 LA CPU
IR IE Bl o ERAVERU 45 T4 IMDOEIMD5, #2125 7725  ARCON AT MDU 12 5158 H e 1Y)
BRERL

Mnemonic: ARCON Address: EFh
7 6 5 4 3 2 1 0 Reset
| MDEF | MDOV | SLR | SC [4:0] | ooh |

MDEF: sfelr$iRAr &AL
MDEF & —AMtisbrb A, HH A8 SRbrE&on ML #EAE CAILP
IBEARACPEF R BB e SBIEERWD,  BR RSN ARSI
5\ MDO I RALHIK [ MD3 GRVE B 2ok B 2R =BrBe MDS (FRi%)
IR EAT LRI 2 R

FELLR GG, B RER SRR EA -
1. BB, S N MDx A fras i (R B v D

WirbrE NG NSO FEE:
BUOMBEE W (FLRID RSN MDx A7 A
MDOV: Feppidsi Hbrds . 1% AR AT sk
HATLELL RS BU, %38 bR G A
BrLA“0”, PH3febl—ATE 4L, Ffif5 77k 0000FFFFH;
M EER MD3 74 B (MD3.7=1)5t T da ks AL 'S Ni@E MDO 5774
MRS B, #ihbrSEE
SLR: #7577 AL
SLR=0-# 3 /e B A
SLR=1-430 45 A
SC [4:0]: ¥ vt $25
¥t 5 00000b, FRAEHERE, fEARUEILZ 5, SCI4;0] A& 1EH He et gk
¥, 4 SC[4:0]#0 I, Y AEsITan, 1 F H A M3 i 5 5 N SCl4;0]
YesE . SCI41f7 MSB , SCIO0]f7 LSB.

AU AT I B, AN SATIEN, B RN B A DASRIBUR B AR 6
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S

7 ENFER 0 AIERSE 1

R B R R A PR E)
SyncMOS Technologies Infernational,Inc.

SM59R16A2/SM59R08A2
A 1% 64KBI32KB A7 ISP Z)7£/7 Flash
A12KB RAM /178 (/#7145

SM59R16A2/SM59R08A247 =A™ 16bit (1) i I /71 E 77 A7 #s 1 E I 450, 5& I 28 1 RE I 452, T A 31X
ST AR v O s I B AR

FESEI AR, € N AR 0BE I 48 1AERE1 2L JA 1 b 43 B 1Y, XA AE AR 12 i A Bl i
i e S 2.

FEVHEUIRBE T, A BAH N KA A A TO/T A R BRI, 2 A7 A B8, i Te il 22
AP IR PR T R0 AL , S KA A (R TH B o fhed a0 19172, T AR A5 HEL AT B Al

ot DA 3 > AR D 0B PR, PRI, — M A 5 2D ERUE AR LA 4 .
SE I S OE N 45 AT DU Bk AR £, AEIEFRAER N, PSR R D)

TCON) # )W HH

P2y
HE 27

17¢% (TMOD and

Mnemonic | Description | pirect | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | RESET
Timer 0 and 1

TLO Timer O, low byte | 8Ah TLO[7:0] 00h

THO I'yTeer 0., high 8ch THO[7:0] 00h

TL1 Timer 1, low byte | 8Bh TL1[7:0] 00h

TH1 g‘me” » high 8Dh TH1[7:0] 00h
yte

TMOD (T:'g:]‘frro'}"c’de 89h | GATE | T | M1 Mo | GATE | T | M1 | Mo | oon

TCON Timer/Counter 8s8h | TF1 TR1 TFO | TRO IE1 IT1 IEO ITO 00h
Control

AU IS A B S, AEAN AT, i P 8 1A i A i DRI e T A £ SR

ISSFD-M037

26

Ver.D SM59R16A2/SM59R08A2 06/2010




SM59R16A2/SM59R08A2

7% B B A 4 Rty A R /41 6AKBIS2KB AL17 ISP 14/itfH) Flash
SyncMOS Technologies International,Inc. FI2KB RAM /98 11475 1%

7.1 ERBRATHBREAIE R TS (TMOD)

Mnemonic: TMOD Address: 89h

7 6 5 4 3 2 1 0 Reset
|GATE| T | M1 | MO [ GATE | T | M1 | MO | 00Oh |
| Timer 1 | Timer O |

GATE: 2L EALIN R 1IN, S INTO 2 INTU I miiny,  HTRX2 i A2 45 s
(2% TCON #Af74%) WAERE, THEERAEREA TO 5 T1 Fy AIAL T F i i

ECEaIpILE
CIT: 145 € N 28 BT B B I PR 2% o WAL B B AL I AR V508 Dh 8 i A i I A 5
i 2 I RE
M[1:0]: & I/ i1-£0 s 0 5E I/ H s 1 IRk EpiX
M1 MO Mode Function

0 0 ModeO | 13bitiF e e/ e 2%, W& TLOTL % 73 K5
7 S THO/TLA E A7 88 ) 438 A7, HTLO/TL % A7
(R AL T B E A0

0 1 Mode1 | 16 A7 iH4ias/ e it 2

1 0 Mode2 | 8 {7 [ sl a1 E i/ i 3%, 1 sh 2 a8 (e fr

BA7E THO A1 THA . [RIIN TLO 2% TLA £ERF L3
FARIFR 2. s N, % THX A70rME

N TLX.

1 1 Mode3 | fisEisl s 1 (1) M1 Al M2 74 B 1, T 2%
2 5. e gE 0 11 M1 AT MO A7 ik % B
HA, B O AE RPN IIST T 8 A a2 I3/ 2

i
7.2 EWHEEESIF S (TCON)
Mnemonic: TCON Address: 88h
7 6 5 4 3 2 1 0 Reset
| TF1 | TR1 | TF0O | TRO [ IE1 | IT1 [ IE0O | I1TO | 0Oh |

TR EI &8 1 HE N FRE e € IN G TR R I B AT o AT IR
A%
TRA: GEN 88 1 B TP IAL . P4 I EAT A KA BN/ P E I S s 1
TFO: SE W25 O i thARAS o 52 I AT Badid th I BB B TR AT IR RS 22,
AR %
TRO: JE 4% 0 SeATHbifr . Tk P 2L B AL AT ZORIE I/ G 2 N S 23 0
1 = B ST Wi YA - ol BB e o T A A T4 1 R S (R NS S SR VAEZZ A e
WAL BRI iR 2, SRR G %
ITA: rplr 1 SR, P EALAR TR AL SN T 1 LUR B /iRl
REN LY
IEO: rhlir O JvEhrie Al 2 SNEPIbT O JL WS MRV I B A B A 125G .
WAL BRI PR 2, BOE PG %
ITO: iy O RAYFEHIAL o I A B AL TR AL RGE SN P T 0 LUR FRi/fIiH
RVEN LY

AU AT B, AN SATIBN, B R B AU B DAARIBUR B AR 6
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SM59R16A2/SM59R08A2

7% B B A 4 Rty A R Py 1i¢ BAKBIS2KB AL/ ISP 24/itl) Flash
SyncMOS Technologies International,Inc. FI2KB RAM /98 11 #5 #1745

8 EN A 2 LIRFHIR/HLELHRTT

JE N ZF2AMUBGE —MBALIE N A%, e — AN A7 FLR Fili 3k S A DI e (4B E H0, Kot
FAAAEFCA — Lo i s 1 vl S R v B e 51 (PCAD Bk b SE FE IR (PWMD

Mnemonic | Description [ pirect | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl1 | Bit0 | RESET

Timer 2 and Capture Compare Unit

T2CON Timer 2 control C8h | T2PS | CCOFR - T2R[1:0] T2CM T2I[1:0] 00h
CCEN Compare/Capture C1h COCA | COCA | COC | COCA | COCA | COCA | COCA | cOoC 00h

Enable register H3 L3 AH2 L2 H1 L1 HO ALO
TL2 Timer 2, low byte | CCh TL2[7:0] 00h
TH2 Timer 2, high byte | CDh TH2[7:0] 00h

Compare/Reload/ 00h
CRCL Capture register, CAh CRCL[7:0]

low byte

Compare/Reload/ 00h
CRCH Capture register, CBh CRCH[7:0]

high byte

Compare/Capture 00h
CCL1 register 1, low C2h CCLA1[7:0]

byte

Compare/Capture 00h
CCH1 register 1, high C3h CCHA1[7:0]

byte

Compare/Capture 00h
CCL2 register 2, low C4h CCL2[7:0]

byte

Compare/Capture 00h
CCH2 register 2, high C5h CCH2[7:0]

byte

Compare/Capture 00h
CCL3 register 3, low Cé6h CCL3[7:0]

byte

Compare/Capture 00h
CCH3 register 3, high C7h CCH3[7:0]

byte

AU AT I B, AN SIS B A B DLSRIBUR B AR 6
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SM59R16A2/SM59R08A2
A 1% 64KBI32KB A7 ISP Z)7£/7 Flash
A12KB RAM /178 (/#7145

R B R R A PR E)
SyncMOS Technologies Infernational,Inc.

Mnemonic: T2CON Address: C8h
7 6 5 4 3 2 1 0 Reset
| T2PS | CCOFR | - ] T2R[1:0] | T2CM | T2I[1:0] | ooh |

T2PS: 5 s i Ar
T2PS = 0,52 i 2% 2 [ Bl e i 1 1/12
T2PS =1, jEW4E 2 ISP PG AR 1) 1/24
CCOFR: & HE1 #i fuk A
CCOFR =0, Fpufilk
CCOFR =1, bJFtfil%
T2R[1:0]: 5& f 35 2 B LA
T2R[1:0] = OX, ALK
T2R[1:0] = 10 i 0
T2R[1:0] = 11 #xL 1
T2CM: 5E i 28 2 Fishi sk -4
T2CM =0 , #iz 0
T2CM=0 , #i31
T21[1:0]: & I8 2 f AL ReNr
T21[1:0] =00 , Ei#s 2 vHEus 1k
T2I[1:0] = 01 , HASE A W1 1/12 803 1/24
T2I[1:0] = 10 , JEINHE 2 78 T2 JIIAEE 5 i 1
T2I[1:0]1 =11 , [ 1#E W38 2 77 Py B A

Mnemonic: CCEN Address: Clh
7 6 5 4 3 2 1 0 Reset
| COCAH3 | COCAL3 | COCAH2 | COCAL2 | COCAH1 | COCAL1 | COCAHO | COCALO | 00h |

COCAH3,COCAL3: jiiE 3 [ LMl g

COCAH3 COCAL3 N R
0 0 251 LA 3K Th R
0 1 Hi$27E CC3 ik _E Ty
1 0 i RE L g
1 1 12747 2% CCL3 i 3K 5 NI AE
COCAH2,COCALZ: jifiig 2 1t b Ami gzt
COCAH3 COCAL3 M R
0 0 A% 1 LA 3R Th e
0 1 FELE CC2 It ETHVS
1 0 i RELL R T fg
1 1 A7 4% CCL2 Wik 5 N4t
COCAH1,COCAL1: JEiE 1 i Lb i /Am A
COCAH1 COCAL1 o B
0 0 A% 11 LA 3 Th E
0 1 e CC1 I E TR
1 0 i RELL R T fg
1 1 LEFF AL CCL i3k g A4
COCAHO0,COCALO: i@ 0 f L /A 3reAsit,
COCAH3 COCAL3 I R
0 0 2\ LA 3T BE
0 1 HH4EAE CCO M L THiY
1 0 fH RE LA T RE

1

1

TEZFA7 3 CCLA i3S N IRAE

AU IS A B S, AEAN AT, i P 8 1A i A i DRI e T A £ SR

ISSFD-M037
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4 . ; SM59R16A2/SM59R08A2
7 7% B AL BB A IR 2 /41 64KBI32KB /L7 ISP 1149 Flash
SyncMOS Technologies International,Inc. FI2KB RAM /98 11 #5 #1745

8.1 EHE2Ihee
SE I 2R 20 POk S 2, SRRSO TR RS, BRSO I e I .
8.1.1 SERTARE

RN, A 27E B 120 HL8s I el Re 244 s B BRAS 21084, R 52 A5 Ay, 1
3 AEE ) FH R R 2 A A T2CONH I T2PS A7 ik %

8.1.2 H i

FEMEREI R, HRANERS S T2 1 B0 BRI, 2 I 243 RIS, T2H ANAEREA I 45 LR
5T I A5 27E B AR RS I F — > R 0] rh A 1 1

8.1.3 [l 28K

FEMAS P, 5 ) 2 20 199 1R A S IR B 2 EAMERAS 5 T2 R 351 1
8.1.4 ERER2MEE

I Ck BCRCAFAEESIM6HM ) TIAELL N PR 2L b AT

00 TS T h e e 2ds e A B H s E .

W01 EEARAET AT N S N I T2EX Tk 42 7= 4=
8.2 H®IhAE

FEVYAN SRS I LR d AT ART LU B4 2 25 A7 2% 1 AR R S8 I 3% 25 A7 o I N A Lo e, LA =00
o A7 T2CMKIERE, 7EIX PRI ELEeRE A rp,  H e 4 AR [RIRE AL a8 A A P A 1 ) 75 HE A 45 HE P 358
L (S S0, P1.28]P1.511 5 CCOZCC314mH .
8.2.1 kR0

RO, ER B2 A S AR 2 e gs FIE T, o B E S AR R m i BkAs, e e

ddit I IR [P AL . FEBEREH, X D BATERG TCVER K H N R 4 S A a5 EA T HRAE
NRACF LA T RO DI BE

AU IS A B S, AEAN AT, i P 8 1A i A i DRI e T A £ SR
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- : . SM59R16A2/SM59R08A2
BB B A 4 By AR A 2 /414 64KBI32KB A 77 ISP L) Flash
SyncMOS Technologies International,Inc. FI2KB RAM /98 11 #5 #1745

Fig. 8-1: Compare mode 0 function

Contents of
Timer 2

CRC or CCx
r

Reload value

CCx Output

Timer 2 = CCx value Timer 2 overflow

8.2.2 &A1
e LR, Ho A S (R B AR S Rk P 1. e I B2 N2 S8 e As . fE

SRS rh, PRI 5 B AR A T AR, (EI388-2 s T 78 LS 31 v 1) 2 £ 8 i 11 45 140 B
FELLBAE A, SR O S AN B IR A a7 rh, S LU S s I, S A% 2% A7

ﬁﬁ o
Contents of
Timer 2

CRC or CCx

Fig. 8-2: Compare mode 1 function

Reload value

CCx Output Output register —l

Shadow register

CCx Output

Timer 2 = CCx value

8.3 FHIKIIAE

AU AT B, AN SATIBN, B RN B AU B DASRIBUR B AR 6
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4 . ; SM59R16A2/SM59R08A2
7 7% B AL BB A IR 2 /41 64KBI32KB /L7 ISP 1149 Flash
SyncMOS Technologies International,Inc. FI2KB RAM /18 1 i #7175

FE— MBS B0 sl MRS B b, SEBRi e N as/vh s 1 E T LU A
1E 27 A7 2 CCxEl i CRCHY .

8.3.1 A0
ERIROM, I S8 200 A R LA AR DL AT
(a) ETH&HIACC1-CC3 -

(b) EFFECFREATHIEIACCO (MHTFALCCOFR) , & W22 01 N 2R T W, (13 418 25 A7 2 AT
FEMAR A, e R A

8.3.2 M1

FEREA A, E NS00 B A PR T BUS A BHE 35 A7 88 T IR 1 B AT O, Al A AF 2 B A
HEUIHRETC R, FE I 28201 N RO I (S 5 A7 e A7 o AEREREECrR, o s sk

AU AT I B, AN SATIBN, B R B AU B DLRIBUR B AR 6
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4 . ; SM59R16A2/SM59R08A2
7 7% B AL BB A IR 2 /41 64KBI32KB /L7 ISP 1149 Flash
SyncMOS Technologies International,Inc. FI2KB RAM /18 1 i #7175

9 HBTHEOOML

SM59R16A2/SM59R08A2 W™ Edla A& i) B 414 11, RIUARTOFIUARTA . 1E AL 48 FJUART,
AL R ] 3l 1 SFRsH PR FRIE RS, XA AT R P28 AU A PR 7T A7 8%, B — /ML Zg pp
X AN X . 5 ANEHE B kI AE %5 /5 4% (SFR) SOBUFS1BUF % B X S8 ¥ 78 H 4T 4
HZErh, FEIFMAL4, ok H SOBUFES1BUF 2 H A M FR AT SIS0 2 b X e BB, HR AT 10 ] R I A%
R, e BB 2217, ICPULE S — AN AR i o8 e BB A7, DLB#%
&6 N

Mnemonic Description Direct Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O RETSE
Serial interface 0 and 1
PCON HE RS ) 2T A7 2 87h SMOD | MDUF - PMW - - STOP IDLE 00h
SR 2 & >
BRGS %‘%Kﬁﬁki D8h | BRS ; - ; ; - ; ; 00h
SOCON 2;D 0 Fiiil 98h SMO SM1 SM20 RENO TB80 RB80 TIO RIO 00h
frr
AT 0 FH % SOREL | SOREL | SOREL | SOREL | SOREL | SOREL | SOREL | SOREL
SORELL 1 o0 e e ooy AAh 1 T2 6 5 4 3 2 1 0 00h
47 By
SORELH | FTH 0% | gy ) ) ) ) ) _ | SOREL | SOREL | .
A7 5 7 9 8
4 N Qf
SOBUF EE‘{D O M | g9, SOBUF[7:0] 00h
Ho%
4T P ]‘g?
S1CON ?:;%D 1l 9Bh SM - SM21 REN1 TB81 RB81 ™ RI1 00h
AT 1 B S1REL | S1REL | S1REL | S1REL | S1REL | S1REL | S1REL | S1REL
STRELL 17 B 7Y 9Dh 7 6 5 4 3 2 A 0 00h
AT 1 B S1REL | S1REL
S1RELH iy BBh - - - - - - 00h
(Rl 9 8
AT 1 Hdh s
S1BUF a3 9Ch S1BUF[7:0] 00h

AU IS A B S, AEAN AT, i P 8 1A i A i DRI e T A £ SR
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¥ : - SM59R16A2/SM59R08A2
# 7% B %ﬂﬁ&%ﬁ }TE"/“*\ 7 A 1% 64KBI32KB A7 ISP 273t/ Flash
SyncMOS Technologies International,Inc. FI2KB RAM /18 1 i #7175
Mnemonic: SOCON Address: 98h
7 6 5 4 3 2 1 0 Reset

| SMO | SM1 [ SM20 [ RENO | TB80 [ RB80 | TIO | RIO [ 00h |

SMO,SM1: H 4710 0 # ik

SMO SM1 Mode
0 0 0
0 1 1
1 0 2
1 1 3

£ UARTO [ 4 B, B 073 A Ja ke -
SM20: % 4- P LIE S il RE AL
RENO: Qs v, HATHEMCAERE, BAHHEREE L
TBB8O: 7EREK 2 Al 3 v, RAKMIEE 9 (L st or, BA7 B F IOk E AT DI RE, Wiwy
KR IhRE, 2 AP .
RB8O: 74 2 #1131, RBSO M ieh 9 Aridiafr . fEAE 17, 11 SM20=0, RBSO
PN o (o VAR = VU S VA R S B SR 7 G E BT 2
TI0: Ak b Wibn 007, 7256 AR AT A4 e el EAT, 20t A R
RIO: Bl bR o A58 AT A e i BEE BT, Z0 AR B

Mnemonic: S1ICON Address: 9Bh
7 6 5 4 3 2 1 0 Reset
| SM | - [sM21 [REN1] TB81 [ RB81 | TH1 | RI1 [ 00h |

SM: #3711 1 FaAk 4%

SM Mode
0 A
1 B

£ UARTO ) 2 Ffriianpr, A5 A R B A Je it

SM21: Z A PEHLIE AR RE AL
RENT: Qs i, HATHMCRERE, BAHE BRIl
TB81: FEMs A rf, RIEAIEE 9 Ay, B BE F Rk S ERATRIZhAE, AR
Kot ZALPHLIEAESE
RB81: 7E#L3C A 1, RBST R4 9 (o Aafr. e B, Q1 SM21=0, RB8I i
LA, 2 AR B
T AL AP WThR G AL. AE5E O AT A e A B, 20 el AR R
R foh rbsids o AE5E e AT A e i BB BT, 0 R AR PFRE B

AU E R, AN SATIBN, B R B AU B DASRIBUR B AR 6
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- : . SM59R16A2/SM59R08A2
BB B A 4 By AR A 2 /414 64KBI32KB A 77 ISP L) Flash
SyncMOS Technologies International,Inc. FI2KB RAM /98 11 #5 #1745

9.1 HBrEOO0

AT 10 U 4Ry LT

SMO SM1 | Mode Description Board Rate
0 0 0 Shift register Fosc/12
0 1 1 8-bit UART Variable
1 0 2 9-bit UART Fosc/32 or Fosc/64
1 1 3 9-bit UART Variable

X HL AT Foscot b PR Bl e 7 as AR o
9.1.1 #=0

51 IRXDO7E 244 AT . TXDO% IR B REKCAIR B ALSBIARALAR A7, REIRBAL. Y
5 2R [ T2 R PR AR TR A1/ 2, 8 0l i LR 1 /E SOCON R 1) B B b ik AE AR 0P W) 4ffk: RIO = 0 and
RENO = 1. 7EHARMBIA T, MRENO=1KS, FFa MAESIA LT 0 47 508

el Y Y Y U Y Y
write_to_SBUF 1\

t_start |/

t_shift_clk N N N\ N N N N N\
Jrxd \ Do Y D1 Y Dz Y D3 Y D4 Y D5 § D6 { D7
txd | A Y A WY A VY N W A U A Y

Fig. 9-1: Transmit mode O for Serial O

-—

N\
[
N\
/
——
i ]
N\
——
[
N\

write_to_SOCON |/
ri0 R
r_start |/
shift N\ N /\ N\ N N /\ /\
rxdOi Y O V V 4 4 V
txd0 [\ e e e
Fig. 9-2: Receive mode 0 for Serial 0
9.1.2 #ixk1

FIMIRXDOE 24N, TXDOFE 2 Hf ATt , SoARATAMBIN B H], BB 1062 —ANiktda
fr(=0), 8MEHArL (LSBALAERT) » M—AMFIEAL(=1). ERMHl Bdli i, AR Ak B R AL, 84
Wi il SOBUF R B2, — M IEAZ A7 T IR Eh BE 75 47 23 SOCON 1 5 B AR ERB8OWN ,  7E#H 1
e TEVR AL A BB IRIIRRT R A A A OE I A5 1 R] DURI RS A BRr R -

AU IS A B S, AEAN AT, i P 8 1A i A i DRI e T A £ SR
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- : . SM59R16A2/SM59R08A2
BB B A 4 By AR A 2 /414 64KBI32KB A 77 ISP L) Flash
SyncMOS Technologies International,Inc. FI2KB RAM /98 11 #5 #1745

t_baud_clk | N\ /\ N /\ /\ N\ N N\ A /\ A
write_to_SBUF A

t_start |/ |
t_shift_clk A N\ A N\ A A N N\ A N\

txd \ /D0 ¥ D1 Y D2z ¥ D3 Y D4 { D5 Y D& Y D7 ] Stop

ti /

Fig. 9-3: Transmit mode 1 for Serial 0

receive_clock I\ ;'r\,l'r\‘."\[\‘{\ - ﬂ)‘r\ﬂ . f\f\/\_

rxd \ stat [/ DO Y D1 Yy D2 ¥ D3 J ) ) ) Ji

r_start / \

ri [ ]
rxd_sample 11 I O |1 | | | | | |

shift [ | [ | | | | [ |

Fig. 9-4: Receive mode 1 for Serial 0
9.1.3 K2

B AR, HA PRI R R [ e fE P37 2 A9 (1) 1/32 (SMOD=1) 1(1/64
(SMOD=0)> , HAH MM EHE LB 1A (=00 , 8Nl (LSBYERT) , —ANAlgmfe
BN Je— M bAr (=1) , Ofr ] DLA R Gl AT L A k. At %ih, SOCON'H (1) TB8Oi
O, Eh, SOCONH [ RB8OH 1 51«

9.1.4 #3

B 2RIBAME— ]2 A0 e T (ERERE, T P DR EA  t ml TT L hede
WA -

t_baud_clk I N\ N\ A N N\ /\ A f\ A A A A

write_to_SBUF A

t_start |/ \

t_shift_clk Al N\ A f\ N \ A N

txd Y /D0 Y\ Di ¥ D2 { D3 Y D4 { D5 Y D6 { D7 | 1B8 | Stop

t ]
Fig. 9-5: Transmit modes 2 and 3 for Serial 0

[Feceive_ciock N N Y N N N W W W N .

[ \ / X \ \ Y Y D5 J D& Y D7 ) RBs Jstor

Ir_start o

Iri ,n'r—

[xd_sample 11 [ || I [ ] N | | N | | S | S ] ] — ]

shift 1 1 | | ] 1 | | | |

Fig. 9-6: Receive modes 2 and 3 for Serial 0

AU IS A B S, AEAN AT, i P 8 1A i A i DRI e T A £ SR
ISSFD-M037 36 Ver.D SM59R16A2/SM59R08A2 06/2010




SM59R16A2/SM59R08A2
A 1% 64KBI32KB A7 ISP Z)7£/7 Flash
A12KB RAM /178 (/#7145

R B R R A PR E)
SyncMOS Technologies Infernational,Inc.

9.2 HiSHI1
AR AT R T ARTAE LU R o i

SM Mode Description Baud Rate
0 A 9-bit UART Variable
1 B 8-bit UART Variable

9.2.1 5K A

AR O AT 32 1 O (R A K2 AN 3SR AL o 1 A7 A A s el i 124647 (=0) , 84K fiz. (LSB
TERDD » —ANATFERIEEON K —AMF 1AL (21D, O ] LAk HI B AT L A vl . 7etkfind,
S1CONH I TB81 4 th 55907, e+, S1CONH [IRB8 TR -

Fig. 9-7: Transmit mode A for Serial 1

[Feceie_ciock S VY Y NS N WY N N | S S N
[ \ / X \ \ Y Y D5 J D& Y D7 ) RBs Jstor
Ir_start [

Iri i
[xd_sample |1 [ || I [ ] N | | N | | | S | ]

shift 1 1 | | ] 1 | | [ 1

Fig. 9-8: Receive mode A for Serial 1
9.2.2 & B

A AT R AT 0P RSBl SIBIRXDA 78 N, TXDAZE 2 th T4, JoAR M M g
WAEH], BEXEHE 10462, —MEIGLL(=0), 8MHdlafr (LSBRLAERI) , S MEIAn(=1). ERRIKL
Pt iy, IR AR A [ AR, 8B s AL L S1BUFK L, — A5 1B A A7 T 45 PR Ty RE A7 47 2%
S1CON(H#x EARERB81A, FEALINAH, Toie PN AT 3 5 AL s B I 4 1 AT AR KR € Bk % -

t_baud_clk | N\ /\ N /\ /\ N\ N N\ A /\ A
write_to_SBUF A

t_start |/ |
t_shift_clk A N\ A N\ A A N N\ A N\

txd \ /D0 ¥ D1 Y D2z ¥ D3 Y D4 { D5 Y D& Y D7 ] Stop

ti /

Fig. 9-9: Transmit mode B for Serial 1

AU AT I, AN SATIBN, B RN B A B DASRIBUR B AR 6
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- : . SM59R16A2/SM59R08A2
BB B A 4 By AR A 2 /414 64KBI32KB A 77 ISP L) Flash
SyncMOS Technologies International,Inc. FI2KB RAM /98 11 #5 #1745

recevecock B A A A A A A A A ]
rxd \ stat [/ DO Y D1 Yy D2 ¥ D3 J ) ) ) Ji

r_start / \

ri ]
xd_sample T T T T T 1 1 I 1 T

shift I I [ I I | I I I

Fig. 9-10: Receive mode B for Serial 1
9.3 HBATEN O F 1 M EHER

FEHATHEI O N 2 A0 3 B eR AT 1 1 AR A b, Bl 9 A2 ThRE, AT 2 AL BEAR U IE R .
FERXAE LT, MHLLE SOCON Hifff7 SM20 =it: STCON i) SM21 HE A7 A 1. 24 B B
Wbk, Bit9 Kl & 1, MIFERTAT ML S ECRAT DaBoh W AHLRE MR 1055 A AT R 45
bk, VLS, FCMHURHS BR SM20 56 SM21, JHEBCLRINGE R, HALK MHLRZ 2 SM20 5
SM2 o3, I AMSIL R B MR MHUE, L AHUAE Bit9 i 0 MK R AR I B, M, B
A3 RO W2 P A ARG P AR B

9.4 FERERRAER
9.4.1 EHBATEOOKMERIAS

(@) 4BRS = Ofif, (7/ESFR BRGSH):
25MOD % F

Baud Rate = OsC
32x12x (256 — TH1)

(b) “BRS = 1, ({fESFR BRGS):
ZSMOD x FOSC

Baud Rate =
64x (2! ~SOREL

9.4.2 EBITEOLKERANB

Baud Rate = 1!1: st
32x (2" ~S1REL)

9.5 PRFRIIINBIIR

AT S RERAE I, ANHERE (8T A B PR e 35 2 A DA I Bl ), i A S i B4 Il e 21 )
PR AL UL T REMITERA, 170 BRI OSCHIIN PR AT +6% SN 22 57, DAk, HIJ™ vl £E A0 it AR B
Pz i L FE B

AU IS A B S, AEAN AT, i P 8 1A i A i DRI e T A £ SR
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- : . SM59R16A2/SM59R08A2
BB B A 4 By AR A 2 /414 64KBI32KB A 77 ISP L) Flash
SyncMOS Technologies International,Inc. FI2KB RAM /98 11 #5 #1745

10 BITMER

BT 8t — A8 T BRSNS — A DNWDTCLKE M A 2 . fE—ANBRALG, &%
I 1A 5 I AR TE 3 HLIT A Z A7 s =% -

TE 91 4h 46 F B, SM59R16A2/SM59R08A2 1] M 1 & X ik A 13 Y WDRENB & WDTM[3:0].
WDRENB A HEN, bl Ry milt, & 1D aess g2k 1. WDTM[3:0 9 WDTCLK W B 434, 4~ &
Pz, HPnlidnt g e ds 251 EWDTENB X WDTMI[3:0] -

Fosc
WDTCLK = T
Watchdog reset time = _ 256
WDTCLK

B BT TARR VAL, WD TMA A4 5 G5, H ™ rTadis O R BB & 1145 I
o UET I E N AR I, WDTFAREALKA E AT QS HE R AIMCU, %5 &A1 ] B P F sl s 5
PEiF R A6 T 1M E IR A A 250 I RRDH LA K 1R A 1 B A AR SR AT 5

Watchdog block diagram
FCI k/12 Power on WDTF =0
External reset > WDTF
Software write to zero i
=
S
WDTM -
1/2 - . , 'III'I
H
I -~ » WDT counter Overfiom » WDT reset
WDTCLK
= &
D -
= 43
=
w)
_|
3
WOTEN o Cont_rol S
logic =
WDTK = 0x55

Fig. 10-1: Watchdog timer block diagram

AU IS A B S, AEAN AT, i P 8 1A i A i DRI e T A £ SR
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SM59R16A2/SM59R08A2

7% B B A 4 Rty A R /41 6AKBIS2KB AL17 ISP 14/itfH) Flash
SyncMOS Technologies International,Inc. FI2KB RAM /98 11 #5 #1745

Mnemonic | Description | birect | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | RESET

Watchdog Timer
B E I 45 )
WDTC B6h | WDTF - - - - - - - 00h
AAFRY
WDTK Egﬁﬁlmﬁﬂ“%&ﬁﬁﬁ B7h WDTK][7:0] 00h
Mnemonic: WDTC Address: B6h
7 6 5 4 3 2 1 0 Reset
wotf | - [ - | - | - | - | - [ - ] oon |

WDTF: % [ JH5€ N a8 AL bR A7
* MCU #e [ 1M BN, WDTF brSACRAE P B, iZhR G AL T e slidh

HE AL 0.
Mnemonic: WDTK Address: B7h
7 6 5 4 3 2 1 0 Reset

| WDTK][7:0] | ooh |

WDTK: & [ 58 I 4% 1 % ]
—MEFP LU 0X55 5N E WDTK ZFrdsh, REHE T IE N 84 %

AU AT B, AN SATIBN, B RN B A B DARIBUR B AR 6
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4 . ; SM59R16A2/SM59R08A2
7 7% B AL BB A IR 2 /41 64KBI32KB /L7 ISP 1149 Flash
SyncMOS Technologies International,Inc. FI2KB RAM /98 11 #5 #1745

11 i

SM59R16A2/SM59R08A2HE A 114~ H KT -y A 4R A e o B — rh Wi YR AR AE R 7k %5 A7 25 (SFR)
A E SRR, B W KA 5 W AR R bR & R R A A2 (SFR) HHIIENO, IENT M IEN2
HR AR REAT KA B SRV ERAE

bR AR, CPURF &b TG BoE bl W 1-1EER s, — B Wi aadha T, mt K Rept
RS P W2l e W IR S ok BRSO RETIIR [T 2845 . 24— RETIHATIN H A W& 2
I, AEEESRR IR PR S, JFAT R &R

R AR R, A PSR B ARSI h WA RE AR L, AR TR
ARG AERE LA ORI, A R AR, b W gl AT RE T, FLRAESR A B B
TS SRbR S B B FEREE TR R, PO P E o I AL — LCALL Fi5 17 AT ) 3t
Bk

WA LRI, W SR BN RN R, X HOR TR AR B o T AR B AR AT A H I AR
FREPRISE BRI, B Wk AN i, AR DR, W I TRDRE R T4 1T 2o DL bR
RIS [l AR W i BT AN BL U], XA A I R B (RO B LS 4 S0 A0 6 J4 S0k A TLCAL L 3]

Table 11-1:1 [ &

Interrupt Request Flags Inte/&rgé)rte\gesctor i?lzzguKF::“Ngrpob;;
IEO — 4h&H 1K O 0003h 0
TFO — &I 2% 0 ik 000Bh 1
IE1 — AMEH B 1 0013h 2
TR — E 3% 1 b 001Bh 3
RIO/TIO — HAT11 0 Hik; 0023h 4
TF2/EXF2 — g 2% 2 Ikt 002Bh 5
SPIIF — SPI i 004Bh 9
ADCIF — A/D %4 rb iy 0053h 10
EEIF — " JE It #5 1%r 005Bh 11
ICIF — IIC s 006Bh 13
RI/TI — HATI 1 kT 0083h 16

“Z: % Keil CHIJ™ iz Hh AT 5 HH T D REALE T 5t W]

AU I, AN SATIBN, B RN B A B DASRIBUR B AR 6
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R B R R A PR E)
SyncMOS Technologies International,Inc

SM59R16A2/SM59R08A2
A 1% 64KBI32KB A7 ISP Z)7£/7 Flash
A12KB RAM /178 (/#7145

Mnemonic | Description | pirect | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 | RESET
Interrupt
IENO Rk RS 0 B9 47 4% | A8h EA - ET2 ESO ET1 EX1 ETO EX0 00h
IEN1 RS 1 27479% | B8h | EXEN2 - IEIIC - IEEEI | IEADC | IESPI - 00h
IEN2 Rkl AE 2 29474 | 9Ah - - - - - - - ES1 00h
IPO Hrr ek 0 A9h - - IPO.5 | IP0.4 | IPO.3 | IPO.2 | IPO.1 | IP0O.O 00h
IP1 TSk 0 BY9h - - P15 | IP14 | IP1.3 | IP1.2 | IP1.1 | IP1.0 00h
th W 20 25 745 (IENO)
Mnemonic: IENO Address: A8h
7 6 5 4 3 2 1 0 Reset
| EA | - | ET2 | ESO | ET1 EX1 ETO | EX0 [ ooh |
EA:EA=0: Z51LFTH Ik
EA=1: {ligepr 1+ i
ET2: ET2 = 0 :2% ) Timer2 %5 H 8k /0 48P
ESO: ESO = 0 2% 18471 0 il
ET1: ET1=0: 251k Timer2 i i
EX1: EX1=0: 25 14N 1
ETO: ETO =0: 21l Timer0 & i
EX0: EX0 =0: ZE F4MH i 0
WAL 1 25 A7 A (IENT)
Mnemonic: IEN1 Address: B8h
7 6 5 4 3 2 1 0 Reset
| EXEN2 | - [ IENC | - ] IEEEIl [IEADC | IESPI | | ooh |
EXEN2: Timer 2 F 4 WHFRE AT
EXEN2 = 0 :2% 11 Timer 2 #MiBE 2% 1
I[EIC: IIC A Wi REAT
IEINCS =0 2% 11 IIC 1K
IEEEL: EEI b Wi g7
IEEEI = 0 :2% - EEI H I
IEADC : A/D %4 b e g7
IEADC = 0 :2% 11 ADC ¥t
IESPI: SPI i i g7
IESPI = 0 :2% - SPI Hilk7
H Tl 277 774 (IEN2)
Mnemonic: IE2 Address: 9Ah
7 6 5 4 3 2 1 0 Reset
- [ - [ - [ - ] - | - [ ESt | ooh |
ES1: ES1=0 — Z& L8471 1 il
AU B INE BN, B SATIE A, A G A A R DA A (S .
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SM59R16A2/SM59R08A2

7% B B A 4 Rty A R Py 1i¢ BAKBIS2KB AL/ ISP 24/itl) Flash
SyncMOS Technologies International,Inc. FI2KB RAM /98 11 #5 #1745

HgE K 75 4725 (IRCON)

Mnemonic: IRCON Address: COh
7 6 5 4 3 2 1 0 Reset
| EXF2 [ TF2 | IICIF | - [ EEIF | ADCIF | SPIIF | | ooh |

EXF2: Timer 2 SN AR AL, AHIFEE
TF2: Timer 2 fi AR &AL, SRS S
NCIF: IIC TPThRGERL: 45 NC R A (NICS) THAR BT Wb ERL (RXIF). 11CS Bl {4
TR (TXIF) ST, ARK A3 %
EENF: EEI hibrbralifr, SURIHR %
ADCIF: A/D e P bibribs i, ZBAFR %
SPIF: SPI shlibrilifr, JHH AT %

11.1 RSEMR AR E
P WeREAI & S5 A R

Table 11-2: Priority level groups

Groups
AR T O AT 1 R -
Timer 0 1l - SPI Ik
AR BT 1 - ADC it
Timer1 H - EEI iy
#4710 0 HplkT - -
Timer2 H i - IC = W

TN SFRsH WIPOERIP T B AL B 2, Rp—2 h s o] i 3 w0 DU SE g0 () —AS, 2
SKAH R LS Gl [ I e, — PRI A< A e W 37 SR AR 56 IR 55
Mnemonic: IPO Address: A9h

7 6 5 4 3 2 1 0 Reset
| - | - T1ros5 ] 1P04 | 1P0.3 [ IP0.2 [ IPO.1 | IPO.0 [ 00h |

Mnemonic: IP1 Address: B9h
7 6 5 4 3 2 1 0 Reset
| - | - JTmwrs5]1P14 ] P13 [ IP12 [ IP11 | IP1.0 [ 00h |

Table 11-3:4L4: %%

IP1.x IP0.x Lol
0 0 0 25 (Hpefi)
0 1 21
1 0 195 2
1 1 25 3 (i)

AU AT B, AN SATIBN, B R B A B DLRIBUR B AR 6
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S

R B R R A PR E)
SyncMOS Technologies Infernational,Inc.

Table 11-4:414 255

SM59R16A2/SM59R08A2

A 1% 64KBI32KB A7 ISP Z)7£/7 Flash

A12KB RAM /178 (/#7145

Bit Group
IP1.0, IP0.0 ARk T 0 AT R -
IP1.1, 1PO.1 Timer O H 1 - SPI i
IP1.2, IP0.2 AR T 1 - ADC "Ik
IP1.3, IP0.3 Timer1 ik - EEI Al
IP1.4, IP0.4 FRAT 0 ik - -
IP1.5, IP0.5 Timer2 1l - 1IC iy
Table 11-5: 771K 41)
e T Sequence
AT O
AT 1 iy -
Timer 0 i o
SPI ik a
AN T 1 @
ADC 'l Q
Timer1 H11r Q
EEI il 3
AT E O ik I
Timer2 i
1IC i

AU IS A B S, AEAN AT, i P 8 1A i A i DRI e T A £ SR
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4 . ; SM59R16A2/SM59R08A2
7 7% B AL BB A IR 2 /41 64KBI32KB /L7 ISP 1149 Flash
SyncMOS Technologies International,Inc. FI2KB RAM /18 1 i #7175

12 HIFEHEETT

LY PR TR BE P Rl i Y BB ,  BDIDLE (R pL/A5PRD MISTOP (f£ik) , IR I iy
IR

Mnemonic: PCON Address: 87h
7 6 5 4 3 2 1 0 Reset
[SMOD|MDUF| - [ PMW | - [ - [ STOP | IDLE | 00h |

STOP: STOP # ¥ AL, W EILA K IZ1T STOP #58, STOP fiz @214 0.
IDLE: IDIE #5067 . & WA K247 IDLE #5558, IDLE fi7 2234 0

12.1 R (B RAER)

ffHIDLE (FRHURE R (AR ) 82 vl 3l i 6 PCON 7 77 28 (I IDLE A B 7. 4 WA 4% 1EMCU
OB, AHAN AR AR IH R, T Ub CPUANTAE, IR ARG . S T —h {5 5
g —BAAE S, CPUKE AN (FNEL
12.2 {E 1R

fFHSTOP (f5: 1h4% ) AR ATl it X PCON % A7 28 (I STOPH. B A« 7ML IR, BT AT 1 Hh K

Rl ok M, CPURE Ao b 1 S i o — AN B A A IR ik, A b ke G
e, BATIR I, BT D, B EATE SRR ks 1.

AU I AE R, AN SATIBN, B RN B A B DASRIBUR B AR 6
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R B R R A PR E)
SyncMOS Technologies Infernational,Inc.

13 Fk 55 P2 (PWM)

SM59R16A2/SM59R08A2E 1L PU /Nl i IPWM%T i, DUANIETE °] [RS8 A o AERABAT T e &

CH AT BT BOR ) K AE—ANSFRHH [FIFE A 3E o

SM59R16A2/SM59R08A2
A 1% 64KBI32KB A7 ISP Z)7£/7 Flash
A12KB RAM /178 (/#7145

Mnemonic | Description | birect | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | RESET
PWM
o ] ] _ PWM3 | PWM2 | PWM1 | PWMO
PWMC PWM #i% 775 | BSh PWMM1:0] PN | e e | oon
PWMDOH ;"Q’Jﬂ? HRSAES | gop | - ; ] ; PWMDO[11:8] 00h
PWMDOL %VXZNJS MRS A | gy, PWMDO[7:0] 00h
T
PWMD1H %"Qﬂé HRSAR | gEp | ; ; ; PWMD1[11:8] 00h
PWMDAL ZEV;M; HRE % | gy PWMDA[7:0] 00h
PWMD2H %V;“’Jé MRS g | ; ] ] PWMD2[11:8] 00h
PWMD2L f&"g\’lﬂf MRS S| gop PWMD2[7:0] 00h
PWMD3H ;_VXZ'VJ; HRSAES | gan | . - ; ; PWMD3[11:8] 00h
T
PWMD3L %VXZ'VJ; MRS S| gap PWMD3[7:0] 00h
Mnemonic: PWMC Address: B5h
7 6 5 4 3 2 1 0 Reset
[ -] - PWMM[1:0] [ PWM3EN [ PWM2EN [ PWM1EN | PWMOEN | 00h |

PWMMI[1:0]: PWM #5x1%k £ 47
4 PWMM[1:0] = 00 or 11,PWM #ij - 45i% = Fosc/256.
24 PWMM[1:0] = 01, PWM ffi 45 = Fosc/1024.
) PWMM[1:0] = 10, PWM i i $i%= Fosc/4096.

PWMMI[1:0] Mode
00 8-bit mode
01 10-bit mode
10 12-bit mode
11 8-bit mode

IXHLY) Fosc 4 M e B 3 a I M

PWMBS3EN: PWM i 3 1 G4z Hifr
PWM3EN = 1 — PWM &3 3 {fifefr
PWMB3EN = 0 -PWM iifii& 3 2% [-fir
PWM2EN: PWM i 2 1 G2 Hi4r
PWM2EN = 1 — PWM i 2 {§fEfr
PWM2EN = 0 —PWM iffiii 2 2 1|7
PWM1EN: PWM iifii# 1 {i fg 547
PWM1EN =1 — PWM i&i# 1 i figfr
PWM1EN = 0 —PWM it i 1 2 1|7
PWMOEN: PWM i 0 1 g2 ki
PWMOEN = 1 — PWM &3 0 fffEfr

AU IS A B S, AEAN AT, i P 8 1A i A i DRI e T A £ SR
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SM59R16A2/SM59R08A2

7% B B A 4 Rty A R /41 6AKBIS2KB AL17 ISP 14/itfH) Flash
SyncMOS Technologies International,Inc. FI2KB RAM /98 11475 1%

PWMOEN = 0 —-PWM jilii& 0 2% -4

Mnemonic: PWMDOH Address: BCh
7 6 5 4 3 2 1 0 Reset
[ - 1 - 1 - [ - ] PWMDO[11:8] | ooh |
Mnemonic: PWMDOL Address: BDh
7 6 5 4 3 2 1 0 Reset
| PWMDO[7:0] | ooh |

PWMDO[11:0]: PWM ifi¥ 0 ¥ % /7%

Mnemonic: PWMD1H Address: BEh
7 6 5 4 3 2 1 0 Reset
- 1 - 1 - 1 - ] PWMD1[11:8] | ooh |
Mnemonic: PWMDI1L Address: BFh
7 6 5 4 3 2 1 0 Reset
| PWMD1[7:0] | ooh |

PWMD1[11:0]: PWM & i 1 $¥5 %517 8%

Mnemonic: PWMD2H Address: B1lh
7 6 5 4 3 2 1 0 Reset
L - 1 - 1 - 1 - ] PWMD2[11:8] | ooh |
Mnemonic: PWMD2L Address: B2h
7 6 5 4 3 2 1 0 Reset
| PWMD2[7:0] | ooh |

PWMD2[11:0]: PWM i 2 ¥k %5 17 4%

Mnemonic: PWMD3H Address: B3h
7 6 5 4 3 2 1 0 Reset
[ - 1 - 1 - 1 - ] PWMD3[11:8] | ooh |
Mnemonic: PWMD3L Address: B4h
7 6 5 4 3 2 1 0 Reset
| PWMD?3[7:0] | ooh |

PWMD3[11:0]: PWM & i 3 $¥i %517 2%

AV I AE L, AN SATIBN, B R B A B DASRIBUR B AR 6
ISSFD-M037 47 Ver.D SM59R16A2/SM59R08A2 06/2010




4 . ; SM59R16A2/SM59R08A2
7 7% B AL BB A IR 2 /41 64KBI32KB /L7 ISP 1149 Flash
SyncMOS Technologies International,Inc. FI2KB RAM /98 11 #5 #1745

14 1IC ThEe

HTEANCEAFNREBTNC, X LENCEHAFHSCL (I8l FSDA (Fifi) ikt RHALMIINC
S, R ] DA i AR B R AR A2 (SFR) FKIICBR]2: 0] , M H: =ik $11400KBpS (fx K
) o NCHIHATLLE BEHR AT LU ML, » FR4Ep Al (RXIF,TXIF) A M AN ik DUVE 2 A&
W, CW RIS, EEYEESE, REBSFEIRE S, EMRUEEE, eI, R E G
AT L AE 5, e Kl i K R R 3 B v & BB 8 — A de K 400pF (1 & AT FR G .
SM59R16A2/SM59R08A2 IICHfig5¢ e 5 HAR S F, BRIE, 2R EATTRIAH By b FF e B .

Mnemonic | Description | birect | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | RESET
IIC function
IICCTL [IC il 25 A7 4 FOh | IICEN | BF | MSS | MAS | RStart IICBR[2:0] 04h
IICS IIC R& A28 F8h | MStart | RXIF | TXIF | RDR | TDR | RXAK | TXAK RW 00h
R _ MATCH1
[ICA1 IIC Hutik 1 %474 | FAh [ICA1[7:1] or RW1 AOh
ICA2 IC Hbh 2 %4758 | FBh ICA2[7:1] “gf;%z 60h
IICRWD IIC /5 T A7 3% FCh IICSRWDJ[7:0] 00h
Mnemonic: IICCTL Address: F9h
7 6 5 4 3 2 1 0 Reset
[ ICEN | BF | MSS | MAS | RStart | [ICBR[2:0] | 04h |

IICEN: IIC #i:ffi fE
ICEN =1, {fifg
IICEN = 0, %%
BF: i 28 b a5 A (U FH 1 A 2 )
MR “17 2] SDA 2k HA K [ EAUVB 1 SDA ki) “0” W, FIWrRRL, %4720 i
BAFEE.
MSS: AWMU IE
MSS =1, EFETHER
MSS =0, EFMHIRER
BRAF DO ZRAE U A 25 A7 8 2 W A
MAS: F: s ke 8 (AE AU )
MAS =0, f#}{] IICA1
MAS =1, ffiJf] ICA2
RStart: &) Hi67 (A LN A HD
AL E AL IN, AU A — AN B 443 SDA FI SCL 2588 (52471 ACK 2 J5), FHRILEAENE
7E ICA1 B 1ICA2 it ipny kit (i MAS 0 IERE) » fEbbl A6 225, AR dr i fR
%3

AU I, AN SATIBN, B RN B A B DASRIBUR B AR 6
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E . - SM59R16A2/SM59R08A2
7R A SR A TR 7] A1 64KBI32KB A 7 ISP L)/ Flash
SyncMOS Technologies International,Inc. FI2KB RAM /18 154

IICBR[2:0]: #er ki (A EHBR), X B[ Fosc KM ik sl i 2 R, REERIN N Fosc/512
DU %
IICBR[2:0] Baud rate
000 Fosc/32
001 Fosc/64
010 Fosc/128
011 Fosc/256
100 Fosc/512
101 Fosc/1024
110 Fosc/2048
111 Fosc/4096
Mnemonic: IICS Address: F8h
7 6 5 4 3 2 1 0 Reset

| MStart | RxIF | TxIF | RDR | TDR | RxAK [ TXxAK | RW | 00h ]

MStart:

RxIF:

TxIF:

RDR:

TDR:

RxAK:

TxAK:

RW:

MG TINL NAE A RO

WNHEAT B E AT, B P24 —AN B 8 44415 SDA Fl SCL 45, IR IELA%7E IICAT B3 IICA2
(PIRERY HbbE(F MAS 35 I ERE) AL KGRI )G » 120 ™ A — ANk 44 % SDA i SCL.
s W bR & A7

76 ICRWD (IIC S5 HHIRZEAT) BN —ANBr BB i 1 B A7 5 S RS, 1IC Hilibr &
£z CNICIF) ¥ Azhig% -

HH AL Wb & A7

BT LT A A A P AT B B AR A, ZAT R E AT, SR E ICRWD(IIC B2/5 505 2247 ) 1) 8
PrEHE Y TR BB as P BARE RS, NC R lihrEAL (ICIF) ¥ A ZhiEE -
BB E %A

OB E T AR I AAAETE ICRWD B, ZA0K R E A7, ZE3RECK B ICRWD H s 2 )5,
TS . R SIS BRI, NC BB 1) 5 g (%4 2 IICRWD .,
PR HE 2

2 E P3N ICRWD A& 42 Ji, A 75 44 EALRIE A NC B A% e 76 I1C Bk ik
H IICRWD ¥t ki I, %00k A shpli B

BN AL

T — AN A A7 R B AT . R NC EERAE EH LR, 7E AR 8 7 3 B MM L 0 ),
MM 5 H1 3R 9] 51 RXAK

=0: MHLECEHE 12l

=1: MHLERCEE I

Wi NC #Ebre MRS, 7EAE S 8 M B B EHLG, AL IR 3] RXAK

=0: TN T (LN, P RER 2 2 W EE)

=1: BN KW, (FE— SN, ML T REAS T 258 2 1 £

(N

BT, et RXAK AR AL, ARREFFMOIRA, 1 RXAK fifRE. SEBs b, ek G m—A
T 9™z, Fig 14-1 FioR.

MU 525

EALAE MM ATz, ek BT FREIR I ENLT 10 IICAT i3 ICA2 H 1ALt 0.

=0:  THLTNZ IC i (T Balclds G5

=1: YTV NC Bk (M) s (5)

AU IS A B S, AEAN AT, i P 8 1A i A i DRI e T A £ SR

ISSFD-M037

49 Ver.D SM59R16A2/SM59R08A2 06/2010



SM59R16A2/SM59R08A2

A E %ﬂﬁﬂiﬁ};ﬁ }TE’:‘*\ i A 1 64KBI32KB A7 ISP 2519 Flash
SyncMOS Technologies International,Inc. FI2KB RAM /18 1 i #7175
ro . L rel
1
son T\ XX\ T X
| [ MSE acknowledgement acknowledgement | Sr
| | signal from slave signal from receiver | |
I | ~ byte complete, | |
| | interrupt within slave | |
clock line held low while
I I interrupts are serviced I I
SCL I c?r I 1 2 - - 7 8 9 I 1 2 3_—_8 9 I g: I
L EFJ ACK ACK LE J
START or STOP or
repeated START repeated START
condition condition
Fig. 14-1: Acknowledgement bit in the 9" bit of a byte transmission
Mnemonic: lICA1 Address: FAh
7 6 5 4 3 2 1 0 Reset
| [ICA1[7:1] | Match1orRW1 | AOh |
Slave mode:

IICA1[7:1]: 1IC bl Z 1728
1K g MBI 56— 7-bit [f3thl, EfE—AHubk Ck A B Blos ks
Match1: X4 ICA1 Fik 3 BN B ML DTS, AL R B AL, 24 IIC BT 1L, %A
B B BERR
Master mode:
ICA1[7:1]: 11C Huht 254758
RS R I AL 7 A7k
RW1: gttt % B A Mstart BY Rstart bit, ZALHAE R MNLT R RW KI%, EA4E TIC Mk J5 RI3K
8" BN, WK 14-2. EHREVF BB S RIGEE T . Wik &R 1, Bfr
AW, g 0, BEHRAE EREA PO R T

START ADDRESS RIW ACK DATA ACK DATA ACK STOP
condition condition

Fig. 14-2: RW bit in the 8" bit after IIC address

AU IS A B S, AEAN AT, i P 8 1A i A i DRI e T A £ SR
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, . Wi 64KBI32KB A 77 ISP L5/ Flash
SyncMOS Technologies Infernational,Inc. FII2KB RAM /8 fi7 14757745

@%ﬁ—ﬁ@ A3 A A A SM59R16A2/SM59R08A2

Mnemonic: IICA2 Address: FBh
7 6 5 4 3 2 1 0 Reset
IICA2[7:1] Match2 or RW2 60h
R/W R or RIW
Slave mode:

IICA2[7:1]: IIC Huht 25 F7 5
X2 PHUBL 28 = AN 7-bit (HbdE, B — bl CRA TP Bllos sl
Match2: X4 [ICA2 Fiik 1 MU B ML DTS, AL R B AL, 24 IIC BT 1L, ALK
B B BERR
Master mode:
ICA2[7:1]: IIC ik &5 A7 2%
R ELS R TR LI 7 A7k
RW2: Gttt i 4 Mstart 5 Rstart bit, 1%400R#AE 9 ML RW i, B HER S R MBS
PR BPEAF T o W B 1, BOE BR80T, W@ 0, Bue EREC Atk .

Mnemonic: IICRWD Address: FCh
7 6 5 4 3 2 1 0 Reset
IICRWDI[7:0] 00h

IICRWDI[7:0]: IIC {E 24
e G B, Bl A T
TEALERE T, %Sl 1% SDA i k

AU AT B, AN SATIBN, B RN B AU B DASRIBUR B AR 6
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S

15 SPI L&k

R B R R A PR E)
SyncMOS Technologies Infernational,Inc.

SM59R16A2/SM59R08A2
A 1% 64KBI32KB A7 ISP Z)7£/7 Flash
A12KB RAM /178 (/#7145

FATHME O (SPD e AMRD AT H, SVFENMMNLAE, ESPIHATIIAMES, eiiln

il

E:

SPI_MOSI: 7& =N P EdR s, 7 AP EER R .
SPI_MISO: 7F LR AN, 78 AU Bodi 4

SPI_SCK: MHUEA st , DL EEdE 5 A2
SPI_SS: MU A

MBL BRI 125 5 R AW 2 A 4 B RE o AE U, el IE R P 75 I ML B4 AR AT 1O
% W15-1 N E P — Mo 5K R BV AHLIAERAE 5 Z A R R

Master

MOSI
MISO [«
CLK

Slave 1

» MOSI

MISO

» CLK

10

10

” 8S

Slave 2

A 4

MOSI

MISO

\ 4

CLK

\ 4

SS

Fig. 15-1: SPI signals between master and slave devices

XA I IESPIF A, SPI SFRs 4 R Fiow

SPI Description pirect | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bito RETSE
SPI function
SPIC1 | SPI#ihil 7 £ 1 Fih | SPIEN | sPiMss | sPissP | sPICKP | sPICKE SPIBR[2:0] 08h
SPIC2 | SPIf=#l% /%52 | F2h | SPIFD TBC[2:0] ; RBC[2:0] 00h
SPIS SPIRZS 7547 2% F5h - SPIMLS | spiov | sPITXIF | SPITDR | SPIRXIF | SPIRDR | sPIRs | 40h
SPITXD | SPI f&iiieZery | Fah SPITXD[7:0] 00h
SPIRXD | SPI Bl | Fah SPIRXD[7:0] 00h

AU IS A B S, AEAN AT, i P 8 1A i A i DRI e T A £ SR

ISSFD-M037
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SM59R16A2/SM59R08A2

-, S N =
7% B B A 4 Rty A R /415 6AKBI32KB L7 ISP L4 Flash
SyncMOS Technologies International,Inc. FI2KB RAM /18 1 i #7175
Mnemonic: SPIC1 Address: F1h
7 6 5 4 3 2 1 0 Reset

| SPIEN | SPIMSS | SPISSP | SPICKP | SPICKE | SPIBR[2:0] | 08h |

SPIEN: SPI fiiX Al g7
=1, SPI Thfieflise
=0, SPI Jjgezk

SPIMSS: F=/ AU A ik A7
=1, FHUER
=0, MHLELA

SPISSP: MHLEFEHIBE (MBI %0
=1, &
=0, ik

SPICKP: 8 PRIM - (A ML R0
=1, SR SCK Ky BT

=0, ZFIHI SCK M fikH T
- ryqyryyuyurrre

SPICKE: I8l RAL AR RN 5
=1, B LT
=0, BnBirEE R
SRR A AR E T, SM59R16A2/SM59R08A2 7= A= [ty 5t , Toie w7 i BifERa 2 (15
P AEAE TR EC R B, AR N 5 B AE LU R R

A

X X X
/N ! ; A /\
sufficient set-up time sufficient hold time
SPIBR[2:0]: SPI 1k HEA7 (N EHBIAA RO, X HLK Fosc A I ikl 7 s (1) 2
SPIBR[2:0] | Baud rate
0:0:0 Fosc/4
0:0:1 Fosc/8
0:1:0 Fosc/16
0:1:1 Fosc/32

1:0:0 Fosc/64

1:0:1 Fosc/128
1:1:0 Fosc/256
1:1:1 Fosc/512

AU IS A B S, AEAN AT, i P 8 1A i A i DRI e T A £ SR
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R B R R A PR E)
SyncMOS Technologies Infernational,Inc.

Mnemonic: SPIC2
7 6 5 4 3

SM59R16A2/SM59R08A2
A 1% 64KBI32KB A7 ISP 1549 Flash

1

A12KB RAM /178 (/#7145

Address: F2h
0 Reset

| SPIFD | TBCI[2:0] |

RBC[2:0]

| ooh |

SPIFD: 4 X T3 {5 45 X AE RE A7
=1, {HREEX T A
=0, LSRR

UL CE AL, TBC[2;0141 RBC[2;01M45 #¢ T E TV % o WAt i, A7 8 A Bt vHAE 4 XU T A
A avr, BN MOSI Gt fnsiods 2N rh, BRI A7 A B 4 AT H 4230

TREAEFRER) SCK N2 B I,  R Fros;

Clock Generator

Input Shift register | _ MISO MISO Output Shift register
SPIRXD - SPITXD
Output Shift register MOsI MOsI Input Shift register
SPITXD o SPIRXD
4 4
SCK SCK
SyncMos Master SyncMos Slave

TBC[2:0]: SPI Ak ¥dafor, X 1-8 frfedla bk 1 78 AW TR R B SR VR

TBCI[2:0] Bit counter

0:0:0 8 bits output
0:0:1 1 bit output

0:1:0 2 bits output
0:1:1 3 bits output
1:0:0 4 bits output
1:0:1 5 bits output
1:1:0 6 bits output
1:1:1 7 bits output

RBC[2:0]: SPI fiicidlafyr, 1XHL 1-8 fr Hdla bk 1 784X TR B VRN

RBCJ[2:0] Bit counter

0:0:0 8 bits input
0:0:1 1 bit input

0:1:0 2 bits input
0:1:1 3 bits input
1:0:0 4 bits input
1:0:1 5 bits input
1:1:0 6 bits input
1:1:1 7 bits input

AU IS A B S, AEAN AT, i P 8 1A i A i DRI e T A £ SR
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SM59R16A2/SM59R08A2

- 3| N =
7% B B A B A TR AN 3] /94i¢ 6AKBI32KB AL77 ISP L3¢/ Flash
SyncMOS Technologies International,Inc. FI2KB RAM /98 11475 1%
Mnemonic: SPIS Address: F5h
7 6 5 4 3 2 1 0 Reset

| - [ SPIMLS | SPIOV [ SPITXIF | SPITDR | SPIRXIF | SPIRDR | SPIRS | 40h ]

SPIMLS: MSB =k# LSB #ir /4t 4
=1, MSM K N/ isk
=0, LSB #A/fiis
SPIOV: jii Hbr &AL
1 SPIRDR #; # 47 (SPIRXR HH 1 —ANF41, (HRBEZERD H T —HdE it AR CX AR BAF
Ihie), s Ef e E I 8 SPIRXD B2l I £t s H 553K, 21 SPIRDR #ii by, &t
T 475 I
SPITXIF: b Wiks &
Y SPITXD 73 72 I A e I 4B 3 ¥ 7 A7 2 1, A 9 AL
SPITDR: f& ¥t wizs i
2 MCU 45 kit SPITXD 247 #8135 B iy, MCU 0k efor & 47, LU %N SPI i ki Bl . 76
SPI TR SPITXD 8¢ SPITXD Ak B 2 MR B4 e ar 4748 fa %008 s Bk
SPIRXIF: #:52 HH Wikr L
7t SPIRXD #l &3k — AN B alicdidis i5, 1A E AL
SPXDIRDR: £ ki g 2441
P ATHARION, SPIRDR #ei b — M LA MCU. 7EFRIBCK B SPIRXD 2717 &3 4 i »
MCU ZiiEBRZAL. W1 SPIAEER a4 4 77 5 OB 4 22 SPIRXD 1 HAEZATIEZ 2/, %5¥
B J B 7 1
SPIRS: #E 4R
AR B AL LU SN SPI AR A T SPIRXD A 47 %% Hh 1) 4

Mnemonic: SPITXD Address: F3h
7 6 5 4 3 2 1 0 Reset
| SPITXD[7:0] | ooh ]

SPITXD[7:0]: {4 H ez

Mnemonic: SPIRXD Address: F4h
7 6 5 4 3 2 1 0 Reset
| SPIRXD[7:0] | ooh ]

SPIRXD[7:0]: et szt

AU IS A B S, AEAN AT, i P 8 1A i A i DRI e T A £ SR
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, . Wi 64KBI32KB A 77 ISP L5/ Flash
SyncMOS Technologies Infernational,Inc. FI2KB RAM /8 1774 )5

@%ﬁ'ﬁ B PSR B A A PR 8] SM59R16A2/SM59R08A2

16 A+ Wk O (EEI)

AN R Wz 11 AT 4 — N 8 X AT = AL AR % 5, HL A 8 i A\ v BT 4 ] G B PR R KT RE D
I8 TBE n il P AR N, XTIl I AR b NIDLEAISTOPAE 3 Al Y, H 0 H AH B A% e ST,
{E L R — Wy )

P1.2 \

P1.3

OR EEIIF: EEI interrupt
P1.4

P1.5 ’7

P1.6 IEEEI: EEI interrupt enable

Fig. 16-1: Interrupts from EEI 8 inputs

EElI | Description | Direct | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | RESET
EEI function

KBLS | EEI Hif7ik #2717 #% | 93h | KBLS7 | KBLS6 | KBLS5 | KBLS4 | KBLS3 | KBLS2 | KBLS1 | KBLSO | 00h

KBE | EET f A GENL 94h KBE7 | KBE6 | KBE5 | KBE4 | KBE3 | KBE2 | KBE1 | KBEO 00h

KBF | EEI ¥R 95h KBF7 | KBF6 | KBF5 | KBF4 | KBF3 | KBF2 | KBF1 | KBFO 00h

AU IS A B S, AEAN AT, i P 8 1A i A i DRI e T A £ SR
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SM59R16A2/SM59R08A2

S y N =
7% B B A 4 Rty A R /41 64KBI32KB 77 ISP 1J£47 Flash
SyncMOS Technologies International,Inc. FI2KB RAM /18 1 i #7175
Mnemonic: KBLS Address: 93h

7 6 5 4 3 2 1 0 Reset

| KBLS.7 | KBLS.6 | KBLS.5 | KBLS.4 | KBLS.3 | KBLS.2 | KBLS.1 | KBLS.0 | 00h ]

KBLS.7: EEI#:2k N7 WA IEFRAT
=0, fiifg P17 1% HL T4
=1, {ifg P17 - ERs

KBLS.6: EEI4k 16 AT IR
=0, {HRE P16 Ik HFR )
=1, fiifg P16 o T4 ]

KBLS.5: EE%4; I 57 Ik A7
=0, 1iifit P15 11K FAa )
=1, fiiE P15 o A

KBLS.4: EEI#:2% M4 7L AT
=0, {fifE P14 IR
=1, iR P14 & Ersl

KBLS.3: EEI%4k N 3 AT IE R
=0, 1R P13 G PRI
=1, {fifig P13 Al

KBLS.2: EEMZ4k 112 L7 i #6407
=0, 1iifig P12 % P4 )
=1, iR P12 & R

KBLS.1: EE%£E 1 B AT IERAT
=0, fiifE P11 ISR I
=1, {FRE P11 s H - EA I

KBLS.0: EEI%4E 0TI R
=0, RS P10 I H~FRS )
=1, fiifg P10 o T4

Mnemonic: KBE Address: 94h
7 6 5 4 3 2 1 0 Reset
| KBE7 | KBE.6 | KBE.5 | KBE4 | KBE.3 | KBE.2 | KBE.1 | KBE.O | 00h ]

KBE.7: EEHZLL N 71 AL

=0, fifghsvfE /O 1

=1, {fifs KBF 22481 KBF.7 A7 A —rf i =k
KBE.6: EEMZ 4L N6 1H (L

=0, flifghsvfE /O 1

=1, ffifit KBF 2 {743 1'ft) KBF.6 {4 — v it sk
KBE.5: EEI44k 1518 A

=0, ffedsitE /O 1

=1, ffifie KBF /7411 KBF.5 777 AE—rh g ok
KBE.4: EEZLL 4 REAL

=0, flifghsifE /O 1

=1, ffifit KBF %7745 1111 KBF.4 {77 4 —rh it sk
KBE.3: EEMZ 4k N 3ff (L

=0, fEREARAE 1/O 1

=1, {fifiE KBF 2717 a1 KBF.3 £/ A4 itk
KBE.2: EEI4k 11 218 AL

=0, f#fedsufE /O 1

AU I AE R, AN SATIB, B RN B A DASRIBUR B AR 6
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SM59R16A2/SM59R08A2

7% B B A 4 Rty A R Py 1i¢ BAKBIS2KB AL/ ISP 24/itl) Flash
SyncMOS Technologies International,Inc. FI2KB RAM /18 1 i #7175

=1, flifE KBF /745 i) KBF.2 £ i sk
KBE.1: EEHZZk L 7fd e

=0, {ERERsME 1O 1

=1, fifg KBF i i) KBF.A A7 2L — P ilfrig ok
KBE.O: EEH%£k I Of# REAL

=0, fERERRME 1/O 1

=1, ffife KBF 2771 i) KBF.O Az 2L ikrif ok

Mnemonic: KBF Address: 95h
7 6 5 4 3 2 1 0 Reset
| KBF7 | KBF6 | KBF5 | KBF4 | KBF3 | KBF2 | KBF1 | KBFO | 00h ]

KBF.7: EET #5411 7 bri&ifir

2 PLT R E]—ZmFE AT Ze I, %A e AT AT

Q1 KBE. 7[R R ALK 7= 24— A BET H Wi K, 127 20 1 &
KBF.6: EET $2£k 111 6 A5 & AL

2 P16 AN R — AR AL, %A AR B AT

W1 KBE. 6 [FJAE 4 BT B 7= 2 — N BET H Wil sk, i 0045 25
KBF.5: EET #5248 11 5 bra&ifir

Y P15 KGN B —GuFE K P LRI, AT e AR B A

WIKBE. 5 [FJAE# BAL IR =25 —A EET b K, 107 20 i &
KBF.4: EET #5411 4 bri&fL

2 P14 R E]—mFE AT LI, %A e AT E AT

Q1 KBE. 4 [R)EE# B ALK =25 —A BET H i K, 1A 20 i &
KBF.3: EET #2£k 111 3 by A

2 P13 AN R — G FE AL, AT AR B AT

W1 KBE. 3 [FIAE# B A7 B 7= — N BET H Wil sk, i 005 25
KBF.2: BET #24k 1 2 hi&dr

P12 KGN B — SR FE K P LRI, %A AR B A

Q1 KBE. 2 [R)EER B ALK P75 — A BET H i K, 1A 20 3 &
KBF.1: EET #5411 1 bra&fL

2 PLL R E]—ZmFE AT LRI, A e AR AT

Q1 KBE. 1 [R)RE# B ALK 7= 24— A BET H i K, 1207 205 A &
KBF.0: EET #2£k 111 0 A5 &AL

2 PO AN 2 — G FE K P LRI, AT e AR B A

W1 KBE. O [FJAF-4k BALI R =4 —A EET i K, M7 20k s &

P1.x| D.

| KBFx

KBEXx
KBLSx

Fig. 16-2: Block diagram of EEI input

AU IS A B S, AEAN AT, i P 8 1A i A i DRI e T A £ SR
ISSFD-M037 58 Ver.D SM59R16A2/SM59R08A2 06/2010




- : . SM59R16A2/SM59R08A2
BB B A 4 By AR A 2 /414 64KBI32KB A 77 ISP L) Flash
SyncMOS Technologies International,Inc. FI2KB RAM /98 11 #5 #1745

17 EEPROM

X 64KB/32KB TN A7 H TR 7 15 76 A FHAE G A2 IR T DUF R s Bk, Bl nl FIAE N &L T
EEPROM —FE#fii 77 F S BT o IR R 'e A2 B ARA7 2] EEPROM Hi, 3X 372 I iE 1) #. EEPROM [1)”
hfit. i% EEPROM IfjfgfE SM59R16A2/SM59R08A2 R 25 Ly #fsi . JEA b, & i Adif B sk
IRLE g R, BB S, TR L E NS, A Rem I ik A AT -

A VB FIRAEEE— FEEPROMIA B T LU A FRIPARRS 5 NIRRT W AT T IATA] 75 o i b
JR/NO X EEPROME AN » AHFEREF RIS A -

F P A B ¥ B PMW(RE 3 47 o 5 N ) A7 HLl i ACC %5 17 28 K HITEEPROMIf fig . tHPMW=1,
MOVX #5485 B N INAF s B 5 N8, AR N sl M SRAM, e o CEH thH]
FERESCRE,  DRUOMAEAE F s o SR R R U e B, AR5 5 N R .

A7 7 4 HIEEPROMIF D e 2R SURE AR IS A7 (] LA i ) 5% 28 BRICPA& ) F10°C LA TAEIA
B

Mnemonic | Description | birect | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | RESET

EEPROM Function

PCON Power Control 87h | SMOD | MDUF - PMW - - STOP | IDLE 00h
Program Memory
PES Page Erase A1h EPE - - - - - - - 00h
Control Register
CLKR clock range AFh CLK_Range[1:0] | 02h
selection
Mnemonic: PCON Address: 87h
7 6 5 4 3 2 1 0 Reset
[SMOD[MDUF | - [ PMW ]| - [ - [ sTtop ] IDLE | o00h |

PMWAHGHE FRECE BN, MOVXHRAE FH R SO VR 5 A 2 R0 A7 ik 2 ), AT BOPMW
PEAEIL R N AF 2 R, R RS T PMWALAERE A7 il s 5% H IR B

Mnemonic Description
MOVXA,@Ri Move program memory data (8-bits addr.) to ACC
MOVX A ,@DPTR Move program memory data (16-bits addr.) to ACC
MOVX @Ri,A Move ACC to program memory (8-bits addr.)
MOVX @DPTR,A Move ACC to program memory (16-bits addr.)
Mnemonic: PES Address: Alh
7 6 5 4 3 2 1 0 Reset
e [ - [ - | - [ - [ - [ - [ - ] ooh |

MPGEEPERT, TUERR (U512 ThRgnT UL R H$8 44T .

AU IS A B S, AEAN AT, i P 8 1A i A i DRI e T A £ SR
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SM59R16A2/SM59R08A2

7 7% B AL BB A IR 2 A 1% 64KBI32KB A 77 ISP Z)jig/f9 Flash
SyncMOS Technologies Infernational,Inc. FII2KB RAM /8 fi7 14757745
ORL PCON,#010h ;  Enable Program Memory read/write
MOV  DPTR,#0200h ; Define page erase area from 0x0200 to OxO03FF
MOV  PES,#080h ;  Enable Page erase function
MOV  A#OFFH ;  Put OxFF into ACC register
MOVX @DPTRA ;  When this instruction execute > The Program Memory 0x0200 to
; O0XO3FF value will all change to OxFF
MOV  PES,#00h ;  Disable Page erase function
ANL PCON,#0EFh ;  Disable Program Memory read/write
Mnemonic: CLKR Address: AFh
7 6 5 4 3 2 1 0 Reset

[ - T - T - T - T - T - T CLKRange[1:0] | 02h |

X AR IR T RE 7 A7 A CLKRAE AR h ] AL FH 1 28 48 I b R I8 9 a5 153 10 G R P ).

CLK_Range[1:0]: The clock range selection to adjust the erase and write timing of flash memory
=00 : system clock is lower than 10MHz
=01 : system clock is 10MHz ~ 20MHz
=10 : system clock is 20MHz ~ 30MHz (default)
=11 : system clock is 30MHz ~ 40MHz

AU IS A B S, AEAN AT, i P 8 1A i A i DRI e T A £ SR
ISSFD-M037 60 Ver.D SM59R16A2/SM59R08A2 06/2010




- : - SM59R16A2/SM59R08A2
@ KB PR A R A TR /41 6AKBI32KB /177 ISP /49 Flash

SyncMOS Technologies International,Inc. FI2KB RAM /18 1 i #7175

18 10f7 AL 7§44 4% (ADC)

SM59R16A2/SM59R08A2# At T 43l & (K1 10f7ADC, iZADC & H A Ekiffi 3 FSARLE Y . X3
TRYADCH N, ST R i 1 52 M 1O 1 B HABAT AT T RE. R A I e ] R s i JE v v 1 il
HGE RAERG . B SRR BRSSO NADCDI[9:0]", 1 ADCH rf ¥ 5] £ 1] 4 53h

A R4 IEADCE —NEMNRRTE 4 0~3.3VHI 1047 4> i i e s, 43838 f7 T Port4 [7] ~ Port4
[4].DA T 22k Bon T ADCHE S By I FH A )RS FEE -
P.S HADCHBAF FIVAd=5.0V ARG, ) m BLU N P A

1. 758 8ADCHA 2 i, Portd [7: 41 bzt 4“0000” LA B i Hi Hs
2.

1023
1000

950

a00

850

800

750

00

650

600

550

Data

san

450

400

350

200

250

200

150

100

50

05 i
a 0z 04 06 [uk:] 1 12 14 16 18 2 22 24 26 28 3 32 33
Voltage

Fig. 20-1: The precision of 10-b ADC (The VDD=3.3V )

AU AT I, AN SATIBN, B R B AU B DASRIBUR B AR 6
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SM59R16A2/SM59R08A2

-+ 3 A—
7% B B A 4 Rty A R /41 64KBI32KB 77 ISP 1J£47 Flash
SyncMOS Technologies Infernational,Inc. FII2KB RAM /8 fi7 14757745
Mnemonic | Description | pirect [ Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl1 | Bit0 [ RESET
ADC
ADCCH1 ADC 75 1 ABh - - - - | ADC3E | ADC2E | ADC1E | ADCOE | 00h
ADCC2 ADC F5 %% 2 ACh | COM | START | ADC8B | - ADCCHI[1:0] ADCCSJ[1:0] 00h
ADCDH ADC ¥u#fs #5747 | ADh - ADCDH [1:0] 00h
ADCDL ADC HAL T | AEh ADCDL][7:0] 00h
Mnemonic: ADCC1 Address: ABh
7 6 5 4 3 2 1 0 Reset

- | - | - | - | ADC3E | ADC2E | ADC1E | ADCOE | 00h |

ADC3E: =0 %13 #h el A I 3 v 9 ADC JiiE 3 5%

=1 :ADC i 3 fligefr, wamad My s B dl s A S ds
ADC2E: =0 %13 #h el A I 3 v 9 ADC Jiif 2 $:5%

=1 :ADC i 2 fligefr, vt My s B s A S ds
ADC1E: =0 %43 #M Rl A I3 v 9 ADC JliE 1 5%

=1 :ADC & 1 flgerr, vk A7 s B s s A\ S ds
ADCOE: =0 % Ml A\ i £ds v 4 ADC i 0 $#:52

=1 :ADC B 0 fEREAL, AT il A7 e H A L N\ s

Mnemonic: ADCC2 Address: ACh
7 6 5 4 3 2 1 0 Reset
| COM | START | ADC8B | - | ADCCHI[1:0] | ADCCS[1:0] | ooh |

COM: Y—#L ¥ AT, COM K438 A F iz g B . AR i eE 3 s e, H e,
START: A7 4 BT I, ADC Kt JE sk, ek plilifh B shis b
ADCB8B: 10 7.1\ 8 fi7 ADC %% e Hff ke A7
= 0:(2RiA)10 £ Hi i #44: ADCD[9:0], ADCD [9:8] = ADCDH [1:0], ADCD [7:0] = ADCDL [7:0]
= 1:8 {7 ¥¥5 4 ADCD[7:0] = ADCDL [7:0]
ADCCHI[1:0] #4ul 4 N\ 15 5 n 8 il i 47 Sk ik £
=00 : HiE 0 A
=01 imiE 1 F N
=10 i@ 2 HmA
=11: B 3 Mg A
FH P 3 a2 v 5 AH W IR T R AT §E ADCC1 HE IR A
ADCCSI[1:0]: iZA7H K ik +¢ ADC Fibie i i ff A%
=00 : ADC I8 ZGEm e 1/8
=01:ADC 8P RGN 81 1116
=10 : ADC I8 ZGe e 1/32
=11 : ADC W4k KRG ) 1/64
Fl ADC 75 5¢ B — IR FEA T B CME 20 RGEI Bl DRI — UG e DL 103 5 A 160 A R Hek L

ADCLK=00.
_ Felk
ADC Clock = W
20
ADC Conversion Time= ———
ADC Clock
1

ADC Sample Rate = - -
ADC Conversion Time

AU IS A B S, AEAN AT, i P 8 1A i A i DRI e T A £ SR
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*The ADC clock (Fclk/n) maximum 500KHz.

SM59R16A2/SM59R08A2
A 1% 64KBI32KB A7 ISP Z)7£/7 Flash
A12KB RAM /178 (/#7145

ADCCSI[1:0] ADC clock
00 Fclk/8  (Fclk: 1MHz ~ 4MHz)
01 Fclk/16  (Fclk: 4MHz ~ 8MHz)
10 Fclk/32_ (Fclk: 8MHz ~ 16MHz)
11 Fclk/64  (Fclk: 16MHz ~ 32MHz)

Mnemonic: ADCDH
7 6 5 4 3 2

Address: ADh
1 0 Reset

| ADCDHI[1:0] | ooh |

ADCDHI[1:0]: ADC 1=y 4k 4 tH

Mnemonic: ADCDL
7 6 5 4 3 2

Address: AEh
1 0 Reset

ADCDL[7:0]

| ooh |

ADCDL[7:0]: ADC {i& Ao #i %

AU IS A B S, AEAN AT, i P 8 1A i A i DRI e T A £ SR
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SM59R16A2/SM59R08A2
A 1% 64KBI32KB A7 ISP 1549 Flash

A12KB RAM /178 (/#7145

Ky
TAERIE
Symbol Description Min. Typ. Max. Unit. Remarks
TAY Operating temperature -40 25 85 T Ambient temperature under bias
VDD33 Supply voltage 2.7 3.3 3.6 \%
VDD5 Supply voltage 4.5 5.0 5.5 V
DC A4
(TA = -40 degree C to 85 degree C, Vdd = 3.3V)
Symbol Parameter Valid Min. Max. Unit Test Conditions
V4 Input Low Voltage port 0,1,2,3,4,5 -0.5 0.8 V Vce=3.3V
Vi Input Low Voltage RES, XTAL1 0 0.8 \%
i Input High Voltage port 0,1,2,3,4,5 2.0 | Vcc+0.5 \%
Vinz2 Input High Voltage RES, XTAL1 70%Vce | Vec+0.5 \%
Vo1 Output Low Voltage port 0, ALE 0.45 V IOL=3.2mA
Vo2 Output Low Voltage port 1,2,3,4,5 0.45 V IOL=1.6mA
v Output High Voltage port 0 2.4 \% IOH=-800uA
ot 90%Vcc V__ | IOH=-80uA
Vv Output High Voltage port 1,2,3,4,5,ALE 2.4 \% IOH=-60uA
onz 90%Vce V[ IOH=-10uA
Iy Logical 0 Input Current | port 1,2,3,4,5 -75 uA | Vin=0.45V
Logical Transition .
I Current port 1,2,3,4,5 -650 | uA | Vin=2.0V
I Input Leakage Current | port 0 +10 uA | 0.45V<Vin<Vcc
Reset Pull-down
R res Resistance RES 50 300 | Kohm
Co Pin Capacitance 10 | pF | Freq=1MHz, Ta=25 C
Power Supply Current | Vdd 25| mA | Active mode, 16MHz
I cc 20 | mA | Idle mode, 16MHz
30 uA | Power down mode

(1) =P i ™ ] EEPROM F5 ISP I » v T [EF 5 0C L F -

AU IS A B S, AEAN AT, i P 8 1A i A i DRI e T A £ SR
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(TA = -40 degree C to 85 degree C, Vdd = 5.0V)

SM59R16A2/SM59R08A2
A 1% 64KBI32KB A7 ISP 1549 Flash

A12KB RAM /178 (/#7145

Symbol Parameter Valid Min. Max. Unit Test Conditions
Vi Input Low Voltage port 0,1,2,3,4,5 -0.5 0.8 \/ Vdd=5.0V
Vi Input Low Voltage RES, XTAL1 0 0.8 V
Vi Input High Voltage port 0,1,2,3,4,5 2.0 | Vdd+0.5 \%
Vih2 Input High Voltage RES, XTAL1 70%Vdd | Vdd+0.5 V
Vo1 Output Low Voltage port 0, ALE 0.45 V I0L=3.2mA
Voiz Output Low Voltage port 1,2,3,4,5 0.45 \% IOL=1.6mA
Vo Output High Voltage port O 2.4 Vv IOH=-800uA
90%Vdd \Y IOH=-80uA
Vorn Output High Voltage port 1,2,3,4,5,ALE 2.4 V IOH=-60uA
90%Vvdd \Y IOH=-10uA
I Logical 0 Input Current | port 1,2,3,4,5 -85 | UuA | Vin=045V
I éﬂgr;gi't“a”s'm” port 12,345 650 | uA | Vin=2.0v
I Input Leakage Current | port 0 10 uA | 0.45V<Vin<Vdd
R res Egzgt:n“;:down RES 50 300 | Kohm
Cio Pin Capacitance 10| pF | Freq=1MHz, Ta=25 C
Power Supply Current | Vdd 25| mA | Active mode, 16MHz
I cc 20 | mA | Idle mode, 16MHz
30 uA Power down mode

Note1: Under steady state (non-transient) conditions, IOL must be externally

Limited as follows: Maximum IOL per port pin: 10mA
Maximum IOL per 8-bit port: port 0

1 26mA

port 1,2,3,4,5 : 15mA
Maximum total IOL for all output pins : 71mA

WERIOLE I XA 444, VOL R BE 2 AN LS, Pins current ANEELRIELL 28y 51 H £ F B 41

Icc Active Mode Test Circuit

SM59R16A2 ro

NC XTAL2
Clock Signal XTAL1
VSS

Icc

-

AN

VDD

RESET

AU IS A B S, AEAN AT, i P 8 1A i A i DRI e T A £ SR
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W[5

Valid for SM59R16A2/SM59R08A2
Xtal | 2MHz | 6MHz | 10MHz | 12MHz
C1 | 47pF | 35pF 30pF | 30pF
C2 | 47pF | 35pF 30pF | 30pF

X'tal | 16MHz | 25MHz

C1 | 30pF | 25pF

C2 | 30pF | 25pF

NOTE:

SM59R16A2/SM59R08A2
A% 64KBI32KB A% ISP 15547 Flash
F12KB RAM /98 (7 7 #17%

XTAL2
g@ SM59R16A2
(SM59R0SA2)
XTALI1
C2 ;|: Cl;|: VSS

Oscillation circuit may differ with different crystal or ceramic resonator in higher oscillation frequency which was due to

each crystal or ceramic resonator has its own characteristics.

User should check with the crystal or ceramic resonator manufacture for appropriate value of external components.

Please see SM59R16A2/SM59R08A2 application note for details.

Reset Pin and 3.3V Regulator (VDD =5V or 3.3V)

SM59R16A2

VDD3V {
1 1

IOuF 4.TuF 10uF
0.1uF
'RESET 1 1
VDD 6.8K
0.1uF

| VDDIO AVDD3V'T_

o~
0. 1uI 0.1uF |47uF 0. 1uI

AVDD
~

<
|95)
w2
=
<
[72]
w2

il

|

VSSIO

|||—‘
I—

Timing Critical, Requirement of External Clock

IR

Vdd-0.5V — — 70%Vdd
20%vdd-0.1v
045V CHCL-— TCLCX

TCLCL

- TCHCX

TCLC

AU IS A B R, AEAN AT, i P R i B AR g DA SRR e T i AS £ S
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VDD3V J_ J_
4.7uF
0.1uF
RESET = =
VDD
SM59R16A2
} VDDIO AVDD3V J_ J_
0.1uF 4.7uF
AVDD il il
VSSIO  VSS  AVSS

(Vss=0.0V is assumed)
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SM59R16A2/SM59R08A2

7% B B A 4 Rty A R /414 64KBI32KB 77 ISP 149 Flash
SyncMOS Technologies International,Inc. FI2KB RAM /18 1 i #7175
BRRIFBIIR
AE S BRATA ZFB/US
BB RG LR Tel:02-22182325 Lab Tool - 48XP/UXP

A G ALEFE T NABE 985 7#E
Pk
http://www.aec.com.tw

Fax:02-22182435
E-mail:
aecwebmaster@advantech.com.tw

Lab Tool — 848/848XP

IS E-FEBG E R 7 Tel: 02-87923301 All - 100 series
BEA I N 76H 18541k Fax:02-87923285

P k- E-mail:

http://www.hilosystems.com.tw support@hilosystems.com.tw

T R4 B R 2 A Tel: 886-2-29991860 Leap-48

BEA At =EWNEFHRILB609H4 568 | Fax:02-29990015

4% E-mail:

W - service@leap.com.tw

http://www.leap.com.tw

BRI T H R4 7 Tel: + 86-25-52765201, Superpro 280U
CHET RIS E A M52 2 AR | E-mail Superpro 580U
6-31 211100 f_l@xeltek.com.cn Superpro 3000U
ik zxl@xeltek.com.cn Superpro 9000U

http://www.xeltek-cn.com

B PR A

T T RT3 s 3 o b X 7 24
510660

Wk

http://www.embedtools.com/

TEL: +86-20-28872449
E-mail:
mcu@programtec.com

SmartPRO 5000U/X8

K gtz FRAH R4 7]

R X BE 12 5 B Ak 0357
‘= 300192

L

http://www.weilei.com.cn/

TEL: + 86-22-87891218#801
E-mail:
weilong@weilei.com.cn
cm@weilei.com.cn

VP-890;VP-980;VP-880;VP-680
VP-480;VP-380;VP-280;VP-190
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