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SyncMOS Technologies International,Inc.

SM5958

A% 32KB

A% ISP 1585k Flash
AT1KB RAM #Y8 (7475

7 B 3%

SM5958W40PP,
SM5958W44JP,
SM5958W44QP,

iiipy

SM5958 7 il & 51 7& (P #£)32KB Flash fll 1KB SRAM ]
8-bit 1) = 2e, ©E 8052 fALBEAR I —ATA =, H
MR RKE

Al S FEF) 36 N 1/0, 32KB Flash A] SR A7 R Fr 3k
o Iz r AR AR E ISP 7R .

WEER

SM5958ihhkL YWW

ii TZArE{W =3V ~5.5V}

hh: 35 Ehr

k: #1257 5 4i{as table below }
L: Thhr &

{escFEI &4y, P BG4}

Y: 4

WW: H(01-52)

Postfix Package
P PDIP
J PLCC
Q PQFP

REE

TAEHE:3 ~ 5.5V, e Alik 40MHz
FHAS I FH I 8052

12 5% 6 B0 A HA 1 4128 E A

R4 W E % MCS-51

32KB FHi  LINAF R P A7 il

256B i IFRHER) 8052 RAM, N 768 i |
¥ & SRAM.

16-bit ##E54+ (DPTR)

— MR 1 (UART)

37 16bit T AR (VH 2R 0, 1, 2)
4 /> 8bit 1/0 4 1 /> 4bit 1/0

BA 2 GRS 75 B 0&4M B H T 1
BIVERZ (WDT)

—ANC #ED (FIMFERD

2 % 8 /5 L ik T P il (PWM)

BA 7 E g ML %

Fr EINTEAEiE 25 3 FFE ISPIIAP

ISP Al %5 F& 7 A7t 2 6] ¥ B A N*512 byte (N=0 to 8)
I ESD MEREHEIT 4KV

s P AR LR

LM N=gE ETRAL DS AN
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SyncMOS Technologies International,Inc.

HEE T W E

40 Pin PDIP

SM5958

A # 32KB

A% ISP 1585k Flash
AT1KB RAM #Y8 (7475

T2/P1.0 [L
T2EX/P1.1 [2]
PWMO/P1.2 (3]
PWM1/P1.3 [4]

P1.4 [5

P1.5 [6]
SCL/P1.6 [7
SDA/P1.7 [8]
RESET [
RXD/P3.0 [10]
TXD/P3.1 [1T]
INTO/P3.2 [12]
INT1/P3.3 [13]
TO/P3.4 [14]
T1/P3.5 [15]
'WR/P3.6 [16
RD/P3.7 [17]
XTAL2 [18
XTAL1 [19]
VSS [20]

(maIA do] d1ad 10v)

MMA
ddyy!8S6SINS

SOWDUASG

[40] VDD
[39] P0.0/ADO
38] P0.1/AD1
[37] P0.2/AD2
[36] P0.3/AD3
[35] P0.4/AD4
[34] P0.5/AD5
[33] P0.6/AD6
[32] P0.7/AD7
[31] EA

[30] ALE

[29] PSEN
28] P2.7/A15
[27] P2.6/A14
[26] P2.5/A13
[25] P2.4/A12
[24] P2.3/A11
23] P2.2/A10
[22] P2.1/A9
[21] P2.0/A8
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SyncMOS Technologies International,Inc.

44 Pin PLCC

P1.5 [N
SCL/P1.6 [
SDA/P1.7 [»]

RESET [S]
RXD/P3.0 [J]

Pa.3 [
TXD/P3.1 [J
INTO/P3.2 [
INTL/P3.3 [9

SM5958
A #E 32KB

A% ISP 1585k Flash
F11KB RAM #8 fir2e) 28

o] pL.3PWML
+| p1.2/PWMO
] P1.1/T2EX
N p1.om2

5| P0.0/ADO
| Po.1/AD1
& P0.2/AD2
8| P0.3/AD3

o] P14

ol pa.2
& vop

SSyncMOS

SM5958
InhJP
YWW

S| Po.4/AD4
3] P0.5/AD5
5| Po.6/AD6
8] Po.7/AD7
3] EA

S| Pa.a

2] ALE

] PSEN

5] P2.7/A15
3] P2.6/A14
R P2.5/A13

TO/P3.4E(44L PLCC TOp VleW)
T1P3.5 [
(L8] (197 [207 (211 221 23] [24] [25] (26T (27 28]
© N N 9 N 9 O o N ®m S
O O S S S
ERl=Ealle 223
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44 Pin PQFP

AD3/P0.3 [34]

AD2/P0.2 [35

AD1/P0.1 [36

ADO/P0.0 [37]

VDD [38

P4.2 [39]

T2/P1.0 [40

T2EX/P1.1 [41

PWMO/P1.2 [42]

PWM1/P1.3 [43

P1.4 22

SM5958

A # 32KB

A% ISP 1585k Flash
AT1KB RAM #Y8 (7475

[26] PSEN
24] P2.6/A14
23] P2.5/A13

33] P0.4/AD4
32] P0.5/AD5
[31] P0.6/AD6
[30] P0.7/AD7
[29] EA

[25] P2.7/A15

28| P4.1
27| ALE

o

©SyncMOS

SM5958

ihhQP

YWW

(44L PQFP Top View)

a
0
i
o

SCL/P1.6 [2]
SDA/P1.7 [3]
RESET [4]
RXD/P3.0 [5 |
P4.3 [6 |
TXD/P3.1 [7]
'INTO/P3.2 (8]
TO/P3.4 [10]
T1/P3.5 [IL]

INT1/P3.3 [9 |

[22] p2.4/A12
[21] p2.3/A11
[20] P2.2/A10
[19] P2.1/A9
18] P2.0/A8
[17] P4.0
[16] VsS
[15] XTAL1
[14] XTAL2
[13] P3.7/RD
[12] P3.6/WR

Specifications subject to change without notice contact your sales representatives for the most recent information.

ISSFD-M090

-6-

Ver D SM5958 12/09/2015



SM5958
% B R A R A1 32KB
SyncMOS Technologies International,Inc. HF|SP ZjgE#y Flash

FT1KB RAM £98 £y 72

RGTiHER

P2.0 ~P2.7 P0.0 ~ PO.7

I I

Port2 Driver

Port0 Driver

RAM ADDR =1 RAM256 I Port2 Latch | Port0 Latch
Register
ACC M

B Register Stack Pointer h Flash ROM

TMP2 TMP1
Timer0/1
Pt

) Address
A Timer2 Generator
PSW WDT

i | | ==

Program
Counter

#PSEN q_ Port1 Latch Port3 Latch Port4 Latch
ALE (e Control
#EA Unit H H H AUXRAM
RESET (768 byte)
Port1 Driver Port3 Driver Port4 Driver
II II II Tws
(12C)
P1.0~P1.7 P3.0 ~ P3.7 P4.0 ~P4.3
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SyncMOS Technologies International,Inc.

SM5958

A% 32KB

A% ISP 1585k Flash
AT1KB RAM #Y8 (7475

=7 i
40L 441 44L o .
PDIP | PLCC | PQFP A5 /o b
1 39 P4.2 /O | PAIKIfI2
1 2 40 P1.0/T2 /O | PLIOFIAT0 & 52 B 2% 240 han NI B
2 3 41 P1.1/T2EX /O | PLORIAIL & 52 I 3% 24 $R ik & 7
3 4 42 P1.2/PWMO /O | PLEOfI2 & PWM ii&0
4 5 43 P1.3/PWM1 /O | PAORI{I3 & PWM ifiE1
5 6 44 P1.4 /O | PAOKIfz4
6 7 1 P1.5 /O | PAEHIAI5
7 8 2 P1.6/SCL /O | PLEIAI6 & NCH AT Bl Lk
8 9 3 P1.7/SDA /O | PLIOMAL7 & ICHR: 4T B 2k
9 10 4 RESET | =X
10 11 5 P3.0/RXD /O | P3O0 &ERATHE M
12 6 P4.3 /O | PATHIAE3
11 13 7 P3.1/TXD /O | PIIIAIL & ATHE %
12 14 8 P3.2/INTO /O | P3IT[IHL2 &1 0
13 15 9 P3.3/INT1 /O | P3RILI3 &AMER KT 1
14 16 10 P3.4/TO /O | P34 &5E I #3045 N\
15 17 11 P3.5/T1 /O | P3EIRIAIE &5E I 221N EBHI N
16 18 12 P3.6/WR I/O | PIIHI176 &IMBNAEE NG S
17 19 13 P3.7/RD /O | P3MILLT &AMER N AL BUE 5
18 20 14 | XTAL2 /O | ddRfm
19 21 15 XTAL1 /O | ddRHIA
20 22 16 VSS | At eE H Y
23 17 P4.0 /O | PACIHIAZ0
21 24 18 P2.0/A8 /O | P20 &AMER A7 bk 1428
22 25 19 P2.1/A9 /O | P2IOFIAL &A1 I A7 Huhit 479
23 26 20 P2.2/A10 /O | P2IHIH72 &AM A7 Huhik 196210
24 27 21 P2.3/A11 /O | P21 1173 &AM A HLAE A7 11
25 28 22 P2.4/A12 /O | P21 14 &HMEB A7 HLHE ) f7 12
26 29 23 P2.5/A13 /O | P2IHIAS &AM N A7 Huhik 194713
27 30 24 P2.6/Al14 /O | P2IHIAI6 &AM N A7 Huhik 1) 2 14
28 31 25 P2.7/A15 /O | P21 A7 &AM AFHLAE A7 15
29 32 26 PSEN O | /7 )a Kkffife
30 33 27 | ALE O | Ml 1fiRE
34 28 P4.1 /O | PAHIfzL
31 35 29 EA | HNEFRIT N A7 AT e
32 36 30 P0.7/AD7 /O | POIHIAL7 &AINER A7tk A B i 62 7
33 37 31 P0.6/AD6 /O | POITIIAL6 &1 PN A7 Hu ks Y111 6
34 38 32 P0.5/AD5 /O | POITIIALE &A1 N A7 Hu kb 3 1625
35 39 33 P0.4/AD4 /O | POIHIL74 &AINER A7 kb A Hs ¥ 52 4
36 40 34 P0.3/AD3 /O | PO 3 &FINER P A7tk /A B ¥ 4623
37 41 35 P0.2/AD2 /O | POIIIRL2 &A1 PN A7 HU kb 11 2
38 42 36 P0.1/AD1 /O | POITFIALL &A1 PN A7 Hu kb5 4 1
39 43 37 P0.0/ADO /O | POIHILZ0 &FINER A A7t kb £ Hm 11 462.0
40 44 38 VDD | 7 YR HL R
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SyncMOS Technologies International,Inc.

KPR II B 57 725 (SFR)

80h #| FFh fythik & SM5958 4Rk D) E A7 A7 as AL E . X Ledih R ge il it B2 S hkry 7 0T k. Pl kRS 1

SFRs, FBIRFFRDIRE A A7 4% AL E 538 F ) 8052 & FIAHIA -

SM5958
A #E 32KB
A% ISP 1585k Flash
AT1KB RAM #Y8 (7475

Hex\Bin X000 X001 X010 X011 X100 X101 X110 X111 Bin/Hex
F8 FF
FO B ISPFAH ISPFAL ISPFD ISPC F7
E8 EF
EO ACC E7
D8 P4 DF
DO PSW PWMCO PWMC1 D7
C8 T2CON T2MOD RCAP2L RCAP2H TL2 TH2 CF
CO TWSIS TWSIA TWSIC1 TWSIC2 [ TWSITXD | TWSIRXD Cc7
B8 IP IP1 SCONF BF
BO P3 PWDDO PWMD1 B7
A8 IE IE1 IFR AF
A0 P2 A7
98 SCON SBUF P1CON WDTC 9F
90 P1 97
88 TCON TMOD TLO TL1 THO TH1 8F
80 PO SP DPL DPH RCON DBANK PCON 87

Hex\Bin X000 X001 X010 X011 X100 X101 X110 X111 Bin/Hex
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SyncMOS Technologies International,Inc.

SM5958

A # 32KB

A% ISP 1585k Flash
AT1KB RAM #Y8 (7475

TE: SM5958 ik L REAF 77 a4 1 H B EAE N R Ak

T Hhk HEME i::pa)
1 PO 80H FFH Port 0
2 SP 81H 07H Stack Pointer
3 DPL 82H OOH Data Pointer O low byte
4 DPH 83H OOH Data Pointer 0 high byte
5 RCON 85H OOH RAM Control
6 DBANK 86H 01H Data RAM bank select
7 PCON 87H OOH Power Control
8 TCON 88H OOH Timer/Counter Control
9 TMOD 89H OOH Timer Mode Control
10 TLO 8AH OOH Timer 0, low byte
11 TL1 8BH OOH Timer 1, low byte
12 THO 8CH OOH Timer 0, high byte
13 TH1 8DH OOH Timer 1, high byte
14 P1 90H FFH Port 1
15 SCON 98H OOH Serial Port 0, Control Register
16 SBUF 99H OOH Serial Port 0, Data Buffer
17 P1CON 9BH OOH P1 control
18 WDTC 9FH OOH Watch Dog Timer Control
19 P2 AOH FFH Port 2
20 IE A8H OOH Interrupt Enable
21 IE1 A9H OOH Interrupt Enable 1
22 IFR AAH OOH Interrupt Flag for read
23 P3 BOH FFH Port 3
24 PWMDO B3H OOH PWM Data 0
25 PWMD1 B4H OOH PWM Data 1
26 P B8H OOH Interrupt Priority
27 IP1 BO9H OOH Interrupt Priority 1
28 SCONF BFH 02H System Control Register
29 TWSIS COH OOH TWSI Status
30 TWSIA C1H AOH TWSI Address
31 TWSIC1 C2H 01H TWSI Control 1
32 TWSIC2 C3H OOH TWSI Control 2
33 TWSITXD C4H FFH TWSI Transmit Data
34 TWSIRXD C5H OOH TWSI Receive Data
35 T2CON C8H OOH Timer 2 Control
36 T2MOD Co9H OOH Timer 2 Mode
37 RCAP2L CAH OOH Timer2 Capture Low
38 RCAP2H CBH OOH Timer2 Capture High
39 TL2 CCH OOH Timer 2, low byte
40 TH2 CDH OOH Timer 2, high byte
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SM5958

A # 32KB

A% ISP 1585k Flash
AT1KB RAM #Y8 (7475

41 PSW DOH OOH Program Status Word

42 PWMCO D3H OOH PWM Control 0

43 PWMC1 D4H OOH PWM Control 1

44 P4 D8H xFH Port 4

45 ACC EOH OOH Accumulator

46 B FOH OOH B Register

a7 ISPFAH F4H OOH ISP Flash Address-High Register
48 ISPFAL F5H OOH ISP Flash Address-Low Register
49 ISPFD F6H OOH ISP Flash Data Register

50 ISPC F7H OOH ISP control Register
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TheEeHiiAR
1. BSEE

SM5958

A # 32KB

A% ISP 1585k Flash
AT1KB RAM #Y8 (7475

SM595872 —MBALAIMALEL S, E I A IRELL A IR IIRERT F7 e (SFR) HUVEANE SCRE LU R & 145

1.1 ARNEFRHES

7% Fl 4R 15 2% (commercial writer)BZISP (In-System Programming)# 1585 N %% 232K i N AL A7 2 .

1.2 101

SM5958F71/O H Al FH 1805258 &3 2%, PO s& — 8L B IS AI/O H, TEAES N B far = FE TR, i B e
FHAZLER . P1~PALEA AN E8 iy fBH.,

1.3 RGEHIFRE(SCONF)

Mnemonic: SCONF

7

6 5 4 3

2

1

Address: BFh
0 Reset

| WDR |

- | - | PDWUE | -

ISPE

OME

ALEl | 02h |

WDR:

PDWUE:

ISPE:

OME:

ALEL:

&IV ER 22 AL

ARGCR T IE N 8 R AR AL, WDRCR N 1o

f FH 5 T 2B WDR BfA R 15 8 R A T T R AT

frt A AR S R A R o

BN 1INAAEE INTO/INTL nJ R i 4t e 1 D e o

ISP ZhRefH e o

ISPE=1, {¥ifig ISP LifiE.

ISPE=0, 2%k ISP Hhfit.
SN A E 768B 1) SRAM i REAL .

OME =1, ffif¢ i L 768B ) SRAM.
OME =0, ZtfeH I 768B [f] SRAM.

ALE % HHF REAT o
ALEI =1, %51k ALE #iith o
ALEI =0, ¥ ALE#io
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SyncMOS Technologies International,Inc.

2. HLWEHE

T SM5958 141 4 #ftfe A i) —dt i hG, HEAFRHERI8051—FERJThAE, LANERMEFIH 1 LASM5958%{% s % Lo 4
X L IR S LA e 3

4 &k

SM5958

A # 32KB

A% ISP 1585k Flash
AT1KB RAM #Y8 (7475

SELp
# 2-1: Arithmetic operations
ik (%] FH R
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
DEC A 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 A and B A4 1 5
DIV Divide A by B 84 1 5
DA A Decimal adjust accumulator D4 1 1
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Z* 2-2: Logic operations

i) Ejiipa (%] FH | AW
ANL A,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
ORL A,Rn OR register to accumulator 48-4F 1 1
ORL A, direct OR direct byte to accumulator 45 2 2
ORL A,@Ri OR indirect RAM to accumulator 46-47 1 2
ORL A#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
XRL ARn Exclusive OR register to accumulator 68-6F 1 1
XRL A,direct Exclusive OR direct byte to accumulator 65 2 2
XRL A,@Ri Exclusive OR indirect RAM to accumulator 66-67 1 2
XRL A #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
CLR A Clear accumulator E4 1 1
CPLA Complement accumulator F4 1 1
RL A Rotate accumulator left 23 1 1
RLC A Rotate accumulator left through carry 33 1 1
RR A Rotate accumulator right 03 1 1
RRC A Rotate accumulator right through carry 13 1 1
SWAP A Swap nibbles within the accumulator C4 1 1

Specifications subject to change without notice contact your sales representatives for the most recent information.
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% 2-3: Data transfer

5 Eii P (%] FH | AW
MOV A,Rn Move register to accumulator E8-EF 1 1
MOV A,direct Move direct byte to accumulator E5 2 2
MOV A,@RIi 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 directl,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 @RIi,A Move accumulator to indirect RAM F6-F7 1 3
MOV @Ri,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, #datal6 Load data pointer with a 16-bit constant 90 3 3
MOVC A,@A+DPTR Move code byte relative to DPTR to accumulator 93 1 3
MOVC A @A+PC Move code byte relative to PC to accumulator 83 1 3
MOVX A,@Ri Move external RAM (8-bit addr.) to A E2-E3 1 3
MOVX A,@DPTR Move external RAM (16-bit addr.) to A EO 1 3
MOVX @Ri,A Move A to external RAM (8-bit addr.) F2-F3 1 4
MOVX @DPTR,A Move A to external 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
XCH A,Rn Exchange register with accumulator C8-CF 1 2
XCH A,direct Exchange direct byte with accumulator C5 2 3
XCH A,@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

Specifications subject to change without notice contact your sales representatives for the most recent information.
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< 2-4: Program branches

i) i (AE) FhH | AW
ACALL addrll 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 addr1l Absolute jump xxx01 2 3
LIMP addr16 Long iump 02 3 4
SIMP 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
JC rel 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
CJINE A,direct rel Compare direct byte to A and jump if not equal B5 3 4
CJINE A #data rel Compare immediate to A and jump if not equal B4 3 4
CJINE Rn,#data rel Compare immed. to reg. and jump if not equal B8-BF 3 4
CINE @Ri,#data rel Compare immed. to ind. and jump if not equal B6-B7 3 4
DJINZ 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
# 2-5: Boolean manipulation
5 i P (%] FH | AM
CLRC Clear carry flag C3 1 1
CLR bit Clear direct bit Cc2 2 3
SETBC 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 A0 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

Specifications subject to change without notice contact your sales representatives for the most recent information.
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3. HFHEREW
SMB5O58TF fif %8 4 i) I FH (1805145 A M [A],  "E A TR ML 770 25 11 32K B R A INTE .
3.1 EFfms

SM595815 32KB IR A IAAF, WLL N 3-1, W[ HCA@E A FIFE P 7. e B aHE i K NAKI R 2 ISP R 45 F2 7 17 i
2], X 32K HHE M $0000 to $7FFF, ISPHR 25 bk A$7000 to $7FFF. ISP AR %5 F2 17 25 (8] i) LA 4 EINH512 7
F7(N=0 to 8). MN=OKf, EMKHKAISPEAIE TR AH, AMII32KBT™1 73 (B & hE HRMFR 7 A7 it aN=18f, =
R HHESTEOO to $7TFFFREA NISPIRSFEFF A . HMN=27 k% N 7 HihE$7C00 to $7TFFF{REE NISPAR 55 1 Fr 25 IA] 45
L BUENTT LSS e s wE

TFFF
7E00
7C00 N=2
ISP service 7A00 N=3
Program space, 7800 N=4
Up to 4K 7600 N=5

7400 N=6
7200 N=7
v 7000 N=8

32K Program
Memory space

»
«

»
«

0000
K 3-1: SM5958 programmable Flash

Specifications subject to change without notice contact your sales representatives for the most recent information.
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32 HRfES

SM5958 H#5256B Bytesf /i FSRAM, WILL~ K 3-2, 256 BytesHlid F 118052 P #iA7- it ge 4 /) —FE, [N K768F
1R b SRAM W] BAi i AN A A7E S CERFE 4 MOVXD

Expanded 768 Bytes
(Accessed by direct

T = external addressing mode
Higher 128 Bytes (Accessed by | SFR (Accessed by direct addressing by instruction MOVX)
indirect addressing mode only) mode only)

80 80

Lower 128 Bytes (Accessed by
direct & indirect addressing mode )

3-2: RAM architecture
3.3  HIBRAFE-K 128 FF5(00h 3| 7Fh)
R AL %2 M 00h 3| FFh (Il FI7E 8052 k) sE & —FEMT o
00h | 7Fh fty3b bk v] 388 it B 22 a2 R) 3 -0k 07 035 1)
00h #| 1Fh 2 %7 728 =518
20h 3| 2Fh &4 F-hk=5 14 .
30h | 7Fh 218 H B s A7 X
3.4  HUEFFHESR-H 128 ¥ (80h B FFh)
80h #| FFh [k AN A8 M A1 Tk 1005 g i), B — IR X .
3.5 FEfEa-B R 768 ¥ ($0000 B $02FF)

MANERHHEA 0000h 2] 02FFh 2 A L KK SRAM X3, —3L7687FF. 1X— Xk a] LI i vy i) #h8 B3 F-ah A X
(MOVX $84) -

% | iR [ #3t | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | HEM[
Expanded RAM
System PDWU
SCONF | Configuration BFh WDR - - E - ISPE OME ALEI 02H
Register
Internal RAM RAMS [ RAMS
RCON | control Register 85h ) i i i i i 1 0 00H
DBANK | DataBank 86h | BSE . i . BS3 | BS2 | BSL | BSO | O1H
Control Register

Specifications subject to change without notice contact your sales representatives for the most recent information.
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- 18 -




SM5958

% B R A R A1 32KB
SyncMOS Technologies International,Inc. HF|SP ZjgE#y Flash

FT1KB RAM £98 £y 72

5. SCONF #iht: BFh
7 6 5 4 3 2 1 0 Reset
[ wbrR | - | - |pbwue| - | ISPE | OME | ALEI | 02H |

OME: #M/ i | 768B ] SRAM {# fE47 .
% 1 ¥ fs | 768B ) SRAM.

AW TT A UAFIOT B3 RI768B 1) SRAM o —FUNfE FIMOVXHE 4, 53— Fou A ARk 10 bk PE U #0145 5 MOV
R iR

7711 i FIMOVXTE 4

WIROMEERE, fiiHIMOVX @DPTRYE4, At 768F ¥ 2 Ha M NI AMERISRAM. W OMEZERE, fii
MOVX @DPTR, ICK A4 MERISRAM. OMEZKIAE A1,

Y ERI768B ) SRAML AT LUEIEMOVX @RIitEAFEH . RCONMLINAEREE XY BNAAHITL, 4 RAMS1. RAMSO
X2 bitZ kA page-

5. RCON Hudk: 85h
7 6 5 4 3 2 1 0 Reset
e [ - [ - [ - | - | - | RAMS1 | RAMSO | 00H |

RAMS[1:0]: ¥I4A{E ¥ 5 00H(page 0) - RAM f{1—/ page 1%k A 256 775 .

OME RAMS1 RAMSO Mapped on-chip expanded RAM address Note

1 0 0 $0000 - $00FF

1 0 1 $0100 - $01FF

1 1 0 $0200 - $02FF

1 1 1 i Mapped to off-chip RAM
address {P2 , Ri}

0 X X i Mapped to off-chip RAM
address {P2 , Ri}

#3-1 : Mapped address for on-chip expanded RAM

Specifications subject to change without notice contact your sales representatives for the most recent information.
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A[9:0
DPTR ——> [/ ] Bank 2 (256B)
{RAMS1,RAMS0,@Ri} —»| MUX 7 >
DBANK][3:0],direct
{ [ ad]dress} ’ ) 768
Bank 1 (256B)

Bytes

READ —»] ) |
[ | Bank 0 (2568)

On-chip 768B expanded RAM

MOVX @RI inStrcution =g SEL

MOVX @DPTR instrcution =g Control LOgiC

DPTR——>
{RAMS1,RAMSO}——ipp-

Chip selection of on-chip expanded RAM

DBANK[7]

¥ 3-3: Access on-chip expanded RAM scheme
JiiE2: fEFHIMOVAE 4

X B AR k&, 8 5 AE 152 $040FIS07F X Heyi [, fBtF)1K RAMEE (i, LB 84k 77 A2 JERAMIK
(64 byte) ¥ Kl .

FEFF A -

B, 16 HECE #30hE S 3] RAM 0x10134k, 16 I DBANK T R4 -

MOV SCONF, #02H ; 768 bytes RAM YT ER 2

MOV DBANK, #88H ; JFJ5 DBANK, &% % E$040~$07fX Hemk{% £]0x 0100~0x 013f itk
MOV A, # 30H ; ¥ #30H{EAE17ZIA

MOV 41H, A ; ¥ AMES A\ F|0x0101Hh 4k

lhn, i # % XRCONV) £ $|01page:

MOV RCON, #01H ; 5 X RCONYJ £ F|01page (0x100~0x1FF)
MOV RO,#55H ; RO#E ik Hi - 55H

MOVX A,@RO ; PA[aj#: 31ty F 155H N 2518

Specifications subject to change without notice contact your sales representatives for the most recent information.
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SM5958

A # 32KB

A% ISP 1585k Flash
AT1KB RAM #Y8 (7475

A[9:0
(o:0] Bank 12-15 (648 x 4)

\

768
Bytes

On-chjp 768B expanded RAM

/ 1KB memory Space

N
\i

{RAMS1,RAMSO0,@Ri} =
{DBANK][3:0],direct
address}

MUX 7
)
READ —_»D_>

Bank 8-11 (64B x 4)

Bank 4-7 (64B x 4)

WRITE

Bank 0-3 (64B x 4)
Scratchpad RAM

SEL T
L

/ Chip selection of on-chip expanded RAM and Scratchpad RAM

MOVX @Ri inStrcution e—p-

MOVX @DPTR instrcution =g .
@ Control Logic

DPTR—p
{RAMS1,RAMSO}——p>

DBANK[7]

K 3-4: Access on-chip expanded RAM and scratchpad RAM with both in single 1KB addressing space scheme

RF5: DBANK Address: 86h
7 6 5 4 3 2 1 0 Reset
| BsE | - | - | - ] Bs3 | Bs2 | Bs1 | BSO | O1H |

BSE: 4 X HUE PEREAT . ¥ 1 )3 sh s X B g Thie
BS[3:0]: ¥ ¥ X B $040~$07F XF WL E] 1K RAM AT — ANtk

BSE BS3 BS2 BS1 BSO Mapped window : $40 - $7F Physical address
Logically addressed range in 1K memory space
1 0 0 0 0 $000 — $03F
1 0 0 0 1 $040 — $07F Scratchpad RAM
1 0 0 1 0 $080 — $0BF (%00 — $FF)
1 0 0 1 1 $0CO — $OFF
1 0 1 0 0 $100 — $13F
1 0 1 0 1 $140 — $17F
1 0 1 1 0 $180 — $1BF
1 0 1 1 1 $1CO — $1FF
1 1 0 0 0 $200 — $23F
1 1 0 0 1 $240 — $27F Expanded RAM
1 1 0 1 0 $280 — $2BF ( $000 — $2FF)
1 1 0 1 1 $2C0 — $2FF
1 1 1 0 0 $300 — $33F
1 1 1 0 1 $340 — $37F
1 1 1 1 0 $380 — $3BF
1 1 1 1 1 $3C0 — $3FF
0 X X X X Mapping is off Mapping is off

% 3-2: Bank mapping address

Specifications subject to change without notice contact your sales representatives for the most recent information.
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4. CPU%H

SM59584¢ 14 i1 LA T DU #8734 A
(1) #xhlsoc
(2) H:-ZiEpc
(3) Fflasdz T
(4) RAM Al SFR =il 1t

SM595845 14 T VF 52 K B FE P 24 25 1118 2 I S RAMESFRIEEIE 403, DU N BB EMBUR T X B IhREF 1748 .

#e | iR | it | Bit7 | Bite | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bito | EEME
8051 Core

ACC | Accumulator Eoh [ Acc.7 | AcC.6 | ACC.5 [ AcC.4 [ AcC.3 | ACC.2 | ACC.1 | ACC.0 | OOH
B B register FOh B.7 B.6 B.5 B.4 B.3 B.2 B.1 B.O [ OOH

PSW I?,cg?dram status poh | cy | AcC Fo RS[L:0] ov |pswi| P | ooH
SP Stack Pointer 81h SP[7:0] 07H

DPL Data pointer low 82h DPL[7:0] 00H

DPH Data pointer high 83h DPHJ7:0] 00H
41 Rine

ACCHR RNy, K PEATES K MRIEEI S RN

5 ACC Hudt: EOh
7 6 5 4 3 2 1 0 Reset

| ACC.7 | ACC.6 | ACCO5 | ACC.4 | ACC.3 | ACC.2 | ACC.1 | ACC.O | 00h |

ACC[7:0]: The A (or ACC) register is the standard 8052 accumulator.

42 B &R

BRFA7 an i M T RVEABBRIE TR &, B ATy — M7 A7 A LAA7 Al I 2

5B #ht: Foh
7 6 5 4 3 2 1 0 Reset
| B7 | B6 | B5 | B4 | B3 | B2 | B1 | BO | ooh |

B[7:0]: The B register is the standard 8052 register that serves as a second accumulator.

Specifications subject to change without notice contact your sales representatives for the most recent information.
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43 FEFREF

5 PSW #idt: DO
7 6 5 4 3 2 1 0 Reset
| cy | AC | FO | RS [1:0] | ov | F2 | P | ooh |

CY: BEALAREAL
AC: 7y BCD #fi it br & A
FO: HI R EARELNL O

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: ¥ Hbr &AL
F1: P& ERREN 1
P: AR, BB, EoR Bnds A e 146z, B A AR L

4.4  HERRIRET

HEAR IR 2 — ML F WIS AERS, EEN GV N0Th. 27 2 A TPUSHIICALLIE A Z R ssME, 15 HERR 54T
EOBhFFUHHAT o

rf5: SP Hidk: 81h
7 6 5 4 3 2 1 0 Reset
| SP [7:0] [ o7h |

SP[7:0]: HERAREH A7 1 I 25 A7 a2 UMbk, L R HE R SR BT RO IR AL E e 5 2B R R A A R
BT o

45  HEdmst

HHEFRE 27T, KA NDPL, &ACADPH. B DA A — 27T ) 27 /7245 (MOV DPTR #datal6)RATH, B {EN
P ZF 4745 (140 MOV DPL #data8) , “BlIE ¥ #f A 2 is 1T ZMRE iy 53 2 2dE 2 7] (i1 MOVC A,@ A+DPTR Ei# % H
IMOVX A, @ DPTR) .

RF5: DPL itk 82h
7 6 5 4 3 2 1 0 Reset
| DPL [7:0] [ ooh |

DPL[7:0]: £ 484K 71T

Specifications subject to change without notice contact your sales representatives for the most recent information.
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5 DPH #uiik: 83h
7 6 5 4 3 2 1 0  Reset
| DPH [7:0] [ ooh |

DPH [7:0]: £a4a%t w1y

Specifications subject to change without notice contact your sales representatives for the most recent information.
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5. GPIOBHEIA

PO 1 ~P4 11 52 el 8 s 1) 4% 0038 FH B1O 10 o RS 0w 1 08 ] R0 FLAth i N 186 2% — 2484, WiP3[O]tE AT A4 RXDAE #1471
I (UART) MM H P g fE . RS AR S 4, a0 IR, BRULFE NS Frifmid. &1 HAhum
H ER E AT NER. ST B NS E, AANE A o 5 B o A B R AL, W TR

5 PO #uiik: 80h
7 6 5 4 3 2 1 0 Reset
| P0.7 | P06 | PO5 | P04 | P03 | PO.2 | PO.1 | PO.O | FFh |

P0.7~ 0: Port0 [7] ~ Port0 [0]

&5 Pl #idik: 90h
7 6 5 4 3 2 1 0 Reset
| P17 | P16 | P15 | P14 | P13 | P12 | P11 | P10 | FFh |

P1.7~ 0: Portl [7] ~ Port1 [0]

5. P2 Address: AOh
7 6 5 4 3 2 1 0 Reset
| P27 | P26 | P25 | P24 | P23 | P22 | P21 | P20 | FFh |

P2.7~ 0: Port2 [7] ~ Port2 [0]

5. 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]

/e P4 Address: D8h
7 6 5 4 3 2 1 0 Reset
[ - | - | - | - | P43 | P42 | P41 | P40 | xFh |

P4.3~ 0: Port4 [3] ~ Port4 [0]

Specifications subject to change without notice contact your sales representatives for the most recent information.
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6. SENTAR0 MER481

SM59584 A~ 16bitfE I /i 8w f7ds: EN40. EIN G155 EN 882, Pr A X Ledinr LAk i B 0 E I st Ha Ak .

FT1KB RAM £98 £y 72

EiH R, Ergs 0 BiUER 28 2 FESEMMANEN 1, BT48 12 88 1 AMAEY, #SatEom=zA
Fosc/12. 6T 5L~ Fosc/6.

3G S I R $ I RS R BLAE AN BTG AR . " B T T B T i Ak D B 2 A7 SR I TMOD R I CH T sk,
2SO LA PURMERAE R, S A AT s Bk Th AE 5 A7 2 (I TMOD I (M1, MO)BEAT ¥ #%. 0. 1. 2%F F & I 28 it %
e —HER, 3 A FTANE.. DUA TR IR iR

#e | iR | sk | Bit7 | Bite | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bito | BB
Timer 0 and 1
TLO Timer 0, low byte 8Ah TLO[7:0] 00H
THO Timer 0, high byte 8Ch THO[7:0] 00H
TL1 Timer 1, low byte 8Bh TL1[7:0] 00H
TH1 Timer 1, high byte 8Dh TH1[7:0] 00H
TMOD | Timer Mode Control 8h | GATE | CIT M1 MO GATE | CIT M1 MO O0H
Tcon | limer/Counter gsh | TF1 | TR1L | TFO | TRO IE1 IT1 IEO ITO 00H
Control
6.1 ENES/THER AR B2 (TMOD)

5 TMOD Hidk: 89h

7 6 5 4 3 2 1 0 Reset

GATE| CcT | M1 | MO GATE | ¢T | M1 | MO 00h |

Timer 1 Timer O

GATE: A4 B ALK N T T4, A4 INTO 80 INTL A SR, H TR 4% il (i 4 B AL
(2% TCON ZifEds) WIAHRE, THEESAEREAS TO B T M A MIAL T R sl il %
I 15 2 o
CIT: 1145 I SRt BRIk £6 48 o A4 B AL AR TH 808 Th g i A 458 I8 AR
JE IN 2R T RE -
M[1:0]: 5E B /TH40EE 0 BUE i3S 1 ik B,

M1 MO Mode Function

0 0 ModeO | 13bitit##s/ e il 25, & TLO/TLLZ 725 K5
7 e THOITL1FF 7 25 1 48, HTLOMTLLF
1725 10 = 30 ] ¥ B N0,

0 1 Model | 16 {7 it%as/ e 28 .

1 0 Mode2 | 8 fii [ A HE 4k 11T a2 i 4%, B ) E A E IR
BAETHO AITH1. RIKTLO BLEHTLL EAEMHL
N ARSI, M B, B THX a0
25 N TLX,

1 1 Mode3 | WisEif#31 M1 FIM2 A e E N1, Eif4s2

ZE1ET 8. WER 250 ML FIIMO fr4k i & AN
1, SER 20 ME AN A8 A7 e i) 2815

Specifications subject to change without notice contact your sales representatives for the most recent information.
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F11KB RAM #98 fir e s8

L] | E2 |

6.2 SER/THEEEHEF R (TCON)
#5: TCON #uiik: 88h
7 6 5 4 3 2 1 0 Reset
| TFA | TR1 | TFO | TRO | 1IE1 | T2 | IEO | ITO | oOOh |

TFL: El 2% 1 i AR . @ I a8/ S8 i i e R B AL A WP AT I AR i
%, SRR EE

TR1: BN 2% 1847480, WBENAEE, LM e i 85 58s 1.

TFO: W 2% 0 i AR 8 I 3871408t th B e A A7 o A AT B B | 30
HE, BHREE

TRO: JEI %% 0 B4T 48 M0, QB 74 %, 55 1 i 8 38s 0

IEL: T 1 bR . AN B AN R 1 VA R T R R E A AR .
Wi abFI S, BUEE R E F

IT1: T 1 AP0, I AR EALAE AR LR/ T 1 DL R FRIR MK
-7 Ak &

IEO: 0T O I bRt o A I B 4050 7 O 1A% i P e AR B A ZAr .
Wi abFI RS, BUEE R E F

ITO: HH T O AT o 38 A B ALAE T RIE R/ T 0 LLR B UM
77 ok

6.3 X 0 (13 LR /i)
FEIRXAEEAT, EN TR 2R E R 13 (LA frds, DUERES 1 o801, HitsuEma: 1 24 0 i, ER &b

bri& TFL B4 TR1=1 f1 GATE=0 ¥ INT1=1, I AZHTI AR 2 GATE=1 i, #hB%A INTL $x6) 2 i
2%, SEN 28] F S E fikh 55 ED) . TR1 J& SFR TCON HH ) —AN%#I67, 1 GATE MJ& TMOD Z178s i1 —47.

2% 13 A g Ara i THL (9 8 A1 TLL AR 5 Az, TLL Wi 3 ALAHE, W2 B IZITIRE (TR ASIEEH
14

SERT 28 0 FSER 2% 1 R O SR EAHIH . RIL A T B — = AAHSGTHI 8% 155 84 TRO, TR1 LA INTO . FATATLA
HEOEER 2 0 WL 1. EREEMNAEWNMIAFER GATE fii. —MHFEM 2 1, (TMOD.7)% — 1 F & i 4%
0(TMOD.3).
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SM5958

% B R A R A1 32KB
SyncMOS Technologies International,Inc. HF|SP ZjgE#y Flash

A1 1KB RAM £98 i/ #2125

Fosc/12
ose/12=—— | Cr=0

- - TLx THx TFx |— Interrupt

IUT:] | (5 Bits) | (8 Bits)
TOor T1 Pin

TRx

Gate

INTx

K 6-1: 1520 0 -13 17 E N 2T H e 1A
6.4 R 1 (16 frER/AFE)
B e I 48 27 A7 2 16 fr4h, 1R SR C05E 2 A0 A

Fosc/12
I CiT=0

— ol TLx THx —)| TFx p—P Interrupt

I(‘:,’T:] (8 Bits) (% Bits)
T or T1 Pin

e~

INTx

6-2: Hi7 1 -16 A7 2 I 25 /1 B as A
6.5 MK 2 (8 MEHINEREH/TE)
SENF 1, R 2, ENESTAARRE A 8 M (TLY) , BEREMERIIGE, TLL B HAE TFL B,

M EE THL A BN TLL, THL ME RSP E . EN THL M EARZE. S8 0 i 2 #E t A Ff
k.

Fosc/12

| CiT=0

— oL TLx

pa—_ (8 Bits) |
T0 or T1 Pin—1

A

Gate —@_r-
THx

INTY — (8 Bits)

6-3: 15X 2 -8 i H s = # e /4L

— Interrupt

Specifications subject to change without notice contact your sales representatives for the most recent information.
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SM5958

% B R A R A1 32KB
SyncMOS Technologies International,Inc. HF|SP ZjgE#y Flash

FT1KB RAM £98 £y 72

6.6 X 3 (FMMSL 8 AL IS/ (g I8 0))

3, A 1 FTHEUE AR A, 5T TR1=0.

R 3 A, T8 00K TLO A1 THO 4% 2 ANz i Hees TLO [ et 2% 0 #=#ifz: C/T, GATE, TRO, INTO
Al TFO. THO BiiE e I 88 DU KA B as B3, e 28 119 TRL A1 TFL fiz. iXAE, THO stizdlE et 2 1 1
i 3 HEFE DI 8 B 2317 & . HEN 28 0 TAEAR 30, Ees 1 nl@id gk NAR AR 3 ka3 3h
1M BT E LI FAE B R R R R AR AR B FE AN TR e p W () B2

Fosc/12
| CiT=0

T ol TLO TF0 p— Interrupt

=1 (8 Bits)
T0 Pin 4

S -
Gate —I>'_D_|_

HNTO

Fose/12 o THO TF1 — Interrupt
(8 Bits) P

TRI

K 6-4: #5503 - hAT 8 A5 I 1B (I 5E I 2% 0)

Specifications subject to change without notice contact your sales representatives for the most recent information.

ISSFD-M090 Ver D SM5958 12/09/2015
-29-




% B R A R
SyncMOS Technologies International,Inc.

SM5958
A # 32KB
A% ISP 1585k Flash

FT1KB RAM £98 £y 72

7. EHE#R2

R 28202 — AN L6 (K A8 M8, AR B S, PRI R S 7R 28 T2CON [/ T 2 k.

e | E) | 4t | Bit7 | Bit6e | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bito | EEME
Timer 2
Timer 2, low .
TL2 byte CCh TL2[7:0] 00h
Timer 2, high .
TH2 byte CDh TH2[7:0] 00h
Reload and
RCAP2L | capture data low | CAh RCAP2L[7:0] 00h
byte
Reload and
RCAP2H | capture data CBh RCAP2H[7:0] 00h
high byte
T2MOD Timer 2 mode C9h - - - - - - T20E | DCEN 00h
Timer 2 control EXEN — CP/
T2CON register C8h TF2 EXF2 | RCLK | TCLK 5 TR2 c/T2 _RLZ 00h
5 T2MOD Hihk: Coh
Reset

7 6 5 4 3 2 1 0
[ - 1 - | - [ - | T20E | DCEN | 00H |

T20E: 5EM &% 2 fiy i (e .
DCEN: iZhr EAZI, eI 4% 2 v)iC & B 6% s ok 2s -

2 T2CON Hitk: C8h
7 6 5 4 3 2 1 0 Reset
_ CP/
TF2 | EXF2 | RCLK | TCLK | EXEN2 | TR2 | /T2 RS O0H

TF2: BN 4% 2 d bR o A7 B E 38 2 Wi I B AL, A AFERR . 2 RCLK=0 B4,
TCLK=1H}, TF2 ¥ AREEAL,

EXF2: SENf#% 2 4MiBArE . 24 EXEN2=1 H T2EX Bk = A sk sk E A, EXF2 B, @it
ar 2 P RENT, EXF2=1 #{E CPU M Wra) B AL AT E I 4% 2 ik 7185 . EXF2 fi74h
TS, TEEBIG 06 ) T 25 :0 DCEN =1 1, EXF2 A5l i,

RCLK: #U i shbr . RCLK BAZRF, e 8% 2 A3 H Bk ob /B AT DR =X 1 A=t 3 izl
B, RCLK =0 I ¥ e i 2% 1 i H Bk A B e

TCLK: Kikm4hdrdi. TCLK BN, SEiF2E 2 i ke e A 47 DAt 1 At (1 sk it
B, TCLK =0 WK 5 i 8% 1 (i H K b A Sy 3 i b

EXEN2: EI 28 2 /MR REbR . ML E A H ey 8% 2 RIE N EAT OB, fovF T2EX kAR~
AflFREE R . EXEN2=0 I} T2EX fBAS X 5 i 2% 2 oK.
TR2: SEN 5 2 A shMz 1EHI6r, B 1 E 3 E R 2% .

Specifications subject to change without notice contact your sales representatives for the most recent information.
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% B R A R
SyncMOS Technologies International,Inc.

C/ﬁ:
0= B ERT 2% 12

SM5958

A # 32KB

A% ISP 1585k Flash
AT1KB RAM #Y8 (7475

SEI 852 € I i Bas et

B N0SCI12; 6 # R NOSC/6.

ELINHIE SC i CA ML Yo

CP/RL2: 3R/ EMFrE . AL BEAIN, W EXEN2=1, T2EX L HIMBKAS 3R, % iE %
W, i EXEN2=1, @it 8d 2 ditiok T2EX BB B3l E2 . 24 RCLK=1 &
TCLK=1 I}, A8 2%, 28 2 i g om i) 5 ah HEik.
Z* 7-1 : Timer 2 Operating Modes
RCLK + TCLK CP/RL2 TR2 DCEN Mode

X X 0 X OFF

1 X 1 0 Baud-Rate Generation

0 1 1 0 Capture

0 0 1 0 Auto-Reload Up-only

0 0 1 1 Auto-Reload Up/Down

7.1 WHRER

TER IR A, Il T2CONF FIAZEXEN2A B AT IE$E, WIREXEN2=0, @282 /E— AN 1647 1 & I 48 5144
B RN EATE2, A SR W, WEREXEN2=1, TFE 24485 0L F T AE, (HANE A T2EX 12500 44 58

I 282 FTL2FITH2H Y i E & H i 3k ZIRCAP2LAIRCAP2H. W4b, T2EXH Bk i T2CONH fHEXF2E fi7,

RTF2 —FERENS = A A KT o

EXF2t

i: Timer2 Interrupt

Fosc/12
| CIT2=0
g Af , TL2 | TH2 ) TE2
— 8BITS)| (8BITS
T2 pin 4TC/T2_1 i |
TR2
RCAP2L| RCAP2H
Transition
Detector
T2 EX pin —) \ '-f ® >| EXF2
EXEN2
Timier2 in Capture Mode

7.2  HZEEER GHARRTER)

K7-1 : Timer 2 in capture mode

1647 H Zh E AR e i 352,  GaFE i i) 340 98 T B0 B0 7 1R & HDCEN  # ek iH 50 BE 47 A 22 D CENAL T-HE7E T
RE A2 T2MODH . fEE L7 )5, HDCEN=O0/f, i #52 BRIA N _LiHECUDCEN =1/}, ) 22 n] i it T2EXHf & i 1

IR R

Specifications subject to change without notice contact your sales representatives for the most recent information.
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SM5958

% B R A R A1 32KB
SyncMOS Technologies International,Inc. HF|SP ZjgE#y Flash

FT1KB RAM £98 £y 72

K 7-28R 7 4DCEN=O0I} 1388 211 A shifi i+ Hohfe, A iZMad, @i T2CONF A EXEN2BEE, w4 MR &
FIERe. WHREXEN2=0, I 232 #3852 OFFFFHIEE G B A B TF2 B AR J5 ¥ RCAP2LFIRCAP2H H ) 161 (8 1
RNEFREREIENEN 82, RCAP2LFRCAP2H [ {8 & il i B AF T 1 an SREXEN2=1, 164 5 i 2& %% nf il i i 5%
T2EXM 10 BhAZSE B, B AR R EXF2 B A7, SL kAR [FIR I EXF2 B AL, i fline, WM TF2EKEXF2 B 1] 7= A= v
W o

WE7-3f, #EDCENA G, T aR2n i el it 40, iz, T2EXEHIH- R 7. MT2EXE LN, i1
PRI AL, THEBIOFFFFHG i B AITF2, B #2094 B {HRCAP2L FRCAP2H A (11644 1F A B 35 25 44
FRINTL2HITH2,

MT2EXE ZW, WA er 23208011 8. HUTL2ATH2iH #1285 T RCAP2LFRCAP2HEY, RS 2% 7= 48 H, 8 i 28 2¥
H, BNTF2I40FFFFHE T3 ATL2FITH2,

TCL SE I #2356 WA Bl ek, ARG N, AR EAMEXF2 B . R, ADSEXF2AIE N LTAEH, AR R
FEXF2 tr G4 .

Fosc/12
| C/T2=0

g s TL2 TH2 | o) TR

- (8 BITS)| (8BITS)
T2 pin | CIT2=1

TR2 RELOAD

Timer2 Interrupt
RCAP2L| RCAP2H :I>_’

Transition
Detector

T2 EX pin _’|:\

)| EXF2

Y

EXEN2

Timier2 in Auto Reload Mode
(DCEN=0)

K|7-2 : Timer 2 in auto reload mode (DCEN=0)

Specifications subject to change without notice contact your sales representatives for the most recent information.
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SM5958

KB A R A TR E) A #% 32KB
SyncMOS Technologies International,Inc. RSP 2y Flash
F711KB RAM #98 fir #4128
FFH FFH
x —» EXF2
Fosc/12 ; ‘—
| CIT2=0 _
~—~ 'f TL2 TH2 L TR2 > ithLTfL:zt
2 pin 4TC/T2=1 i | p
I | | o
TR2 1Ct;uS't:’Dlrectlon
0=DOWN
RCAP2L | RCAP2H
T2EX PIN
Timier2 in Auto Reload Mode
(DCEN=1)
K7-3 : Timer 2 in auto reload mode (DCEN=1)
7.3 ZRTERT B

Wit gwFE, T PLO % Atk 50% I a5 S5, PL.O [, FRA/E@EM 110 4k, 44 2 ANMnshae, P1.0 OA]
AN (1) ERSSATERS 2 AR BN (2) il SN 50% b E S . Blhn. o 12T fld, 7
16MHz [ TAESR T, BBE 5 MR E N 61HZ F| 4AMHZ.

L EERC/T2 (T2CON.1) FIE A1 T2MODHIT20E M, s i b 52/ $ 28 200 Bk — NN b R /£ 52, ik B A TR2 fir
(T2CON.2) 7] Ja 3l i) 23 AiE 1T

FR G AR B T IR A E I 452 i IR % A7 88 (RCAP2H, RCAP2L) MIE%AE, WL K414

Oscillator Frequency
4 x (65536 — RCAP2H,RCAP2L)

Clock-Out Frequency =

FEIS B AR, EI 482 TR TR R AL AN 7 B b . X5 E I R 2 AR B R 2R AL R I — 2. g S I 22 A I
R DR 3 A4 P AN Bl A AR A2 P RERRT, AR 7R 20T i AR ke R M b tH R AN RE A B AL thoE s RN EATTARAE
RCAP2HHRCAP2L.,

Specifications subject to change without notice contact your sales representatives for the most recent information.
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SM5958

% B R A R A 1% 32KB
SyncMOS Technologies International,Inc. RSP 2y Flash
F711KB RAM #98 fir #4128
l osc H +2 yi“;" ‘—“"I (8 Bria) ::{aigazh} I
= AT
Cc/TZ Bit RCAPZL | RCAPZH I
AR m__‘ +2 o To
i‘l’mn-‘uﬁm T20E (I'IZIIW-‘l:I
=5 K o7 o— ez f— Iz,
EKEINR

K|7-4 : Timer 2 in clock-out mode
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SM5958

% B R A R A1 32KB
SyncMOS Technologies International,Inc. HF|SP ZjgE#y Flash

FT1KB RAM £98 £y 72

8. HBTEO

PIAS B AT b 2 AL A B A7, B — MR g2 ik XM — Ml i X

FNKHE PR PR DI W A7 48 (SFRD SBUFJF i ELX SS Ky A2 A3 AT a0t 220, IFJTUafekm, ok B SBUF IR A H 4T 12
e b DX B CEHE A3 AT 1 AT (R AR A AR S ot E AT AR A7 1775, INCPUTE S — A7 i % i 5 B AT L

AT, DB 2k

i #R | st | Bit7 | Bite | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bito | BB
Serial interface
PCON Power control 87H | SMOD - - - GF1 | GFO PD IDLE | OOH
SCON rsezri':t'efort control | 914 | smo | sm1 | sm2 | REN | TBS | RBS Tl RI 00H
spup | Serial Port data | o, SBUF[7:0] 00H
buffer
Mnemonic: SCON Address: 98h
7 6 5 4 3 2 1 0 Reset
| sSM0O | smM1 | sM2 | REN | 1TB8 | RB8 | TI | RI | 00H |

SMO, SM1: H AT FE LR .

SMO0 | SM1 | Mode
0 0 0
0 1 1
1 0 2
1 1 3

£ UART (1) 4 b, #5230 0~3 M ke
SM2: £ b FHLIEAS A REAL -
REN: WIEAL, SATHUERE, AEREE .
TB8: 7EMET 2 M1 3 iy, RIXMIE o frddetr, B siE TR S ERITIIThEE, W HRK T
fE, Z ARG .
RBS: a2 13 1, RB8 MUK 9 i fr. EMEX 1, W1 SM2=0, RB8 N{FIE
fr. fEAEER O, BEATANBEEF . 20 RIS B
TI: RIE T WibR EALAE S BCFAT A5 AR B AL, 20 AT BR
RI: W h Wibr & o RS R AT 55 AR B AL, Z BT R

8.1 HMTEOMUT 4 M7 IRE

SMO SM1 | Mode ik 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

XL Fosc/2 dh PR BifR v a B AT .

Specifications subject to change without notice contact your sales representatives for the most recent information.
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SyncMOS Technologies Interational,Inc. R ISP ZjjgEiy Flash

SM5958
@%ﬁﬁ@l‘%ﬂﬁﬁ’y‘;ﬁ}ﬁf‘&%ﬂ Vi 3oKE
F71KB RAM #98 fr#r28

8.1.1 K0

SIUHIRXDFE A At o TXDH I Bl B CKRIE BRI ALSBERARALAFE B AL, BR8N, IR 2 ] 52 J A d AR O A3
1/12, FWe e AR f7E SCON R e B AR EAERE A0 4J4a1k: Rl = OREN = 1. 7EHERAH, MREN=1, JFHMA
AR A R AT HdR

t baud_clk=fclk/12 r\ ' N\ N\ N\ ' ;“\ ' N\ N N\ N\ Al

write_to_SBUF 1\

t_start |/ \

t_shift_ck N N\ N\ N N\ N N N\ N

Jrxd \ Do Y bt Y D2 Y D2 Y D4 Y D5 Y D6 )\ D7 |

txd L Y L U A W N W A W A W A U A S

ti /
8-1: Kiktiz 0

r baud_clk=fclk/12 [\ N\ N\ N N N\ N /\ 1\ N\

write_to_SOCON |/

ri0 R /

r_start |/ [

shift /\ /\ N\ Al /\ N /\ /\ N

rxcQi Y {r \ % \ AU W

txd0 I L U N U A VY A S A S A S A
K 8-2: A 0

8.12 MR 1

SIMIRXD7E AN, TXDFE L ATH i, JETAMEEIS Bl i f], SRREE 9104 —MEIRAL(=0), 8 ¥udlfr (LSB
RAERT) » S MEIELL(=1). AERCREIER, B OCR R D M, 8Bl A il SBUFR B, —AME 17T
RIPR DI RE 77 4725 SCONI it B AR ERB8W, (a1, Joils2 PNl s 3 A 25 48 B I 85 1 RT DLRI SRR 2 ks 4

*_baud_clk N L Y Y Y Y | Y | W W

write_to_SBUF A

t_start |/ \

t_shift_clk /\ /\ A\ /\ /\ A /\ /\ A A

txd R [ D0 y DI Y Dz | D3 y D4 ¥ D5 ) D6 | D7 | Stop

{ I

 8-3: ki 1

receive_clock |\ /\[\jf\/\/\ - A[\/\/\/‘\[\_

rxd [\ stat [/ DO ¥ DI Y D2 Y D3 | ) ) ) Ji

r_start i \

ri [ ]
rxd_sample [ | | | | I | | I | | Iy I | 1 | [

shift 1 | [ | | | | 1 |

8-4: Fl A 1
Specifications subject to change without notice contact your sales representatives for the most recent information.
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SM5958

% B R A R A1 32KB
SyncMOS Technologies International,Inc. HF|SP ZjgE#y Flash

FT1KB RAM £98 £y 72

8.1.3 MR 2

AR AR LR, EA W AR BRI AR S ME ) 1/32 (SMOD=1) =1/64 (SMOD=0) , Hf11
PR AL . IS (=0) , 8ANEUESL (LSBIERT) , —MNATgMFERIAEON e —/MEikAr (=1) , 9f T bA
FH SR 3t B3 AT 3 LI A M . ZEAG%h, SCONH [ITBS8H 55961, e, SCONHRIRBSIS 1 #AM

8.1.4 #HA 3

B2 AN ME— AR 2 AAE T RIS, TEiR I PN 0 R - A 2 2 B IR 5% L RT LR SR B RE B 4

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

write_to_SBUF A

t start |/ \

t_shift_clk \ \ /\ N\ \ i \ N ) N\ /\

txd \ [ D0 Y Di_y Dz Y D3 )y D& Y D5 ) D6 | ©O7 ) 188 J Stop

f |
K 8-5: fL 4t 2 Fif sl 3

[Feceive_ciock Y U U U U U U U Y Y

[ )\ / X X \ Y Y\ D5 | D8 Y D7 ) Res Jstor

Ir_start i O

Iri !

[ed_sample || | | | I | ] N | [ | | I [ | O]

shift 1 1 | | I 1 | | I |

K 8-6: FUSCE = 2 F1 3 rh
8.2 HBITENMZENER

FESRATH O RIRIR2 A3, 9 frryohfe, AT T 2P AE R, fEXFER T, MPLIESCON HIfzSM24 B AN
Lo BN ABLIIERS, Bit9 K B, MIMAERTA K ML S B AT DRI . WAL 755 e AT
PIZE bl EEE, AnlLEE, HMHUREBRSM2, JHRICHRIIEE, HERMMYURIZE 2SM2TERL, I ARG . fEfE Rk
WAL, FEHLEBIO V50 IR AR E 2 HIE R, B, #A ROk W& AR e R AL BEHL .

8.3 WHRERRER

831 A0

Fosc
Baud Rate = ——

12

832 A2

SMOD
Baud Rate =

% (Fosc)

Specifications subject to change without notice contact your sales representatives for the most recent information.
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SM5958

% B R A R A1 32KB
SyncMOS Technologies International,Inc. HF|SP ZjgE#y Flash

FT1KB RAM £98 £y 72

8.3.3 M 15#K 3

8.3.3.1 fHFHERTE 1 /B R AR

SMOD SMOD

x (Timer 1 overflow rate) = Fosc

X
32 12x[256-TH1]

Baud Rate =

8.3.3.2 fHRTIETES 2 KA R

Timer 2 overflow rate _ Fosc

Baud Rate = =
32 32x[65536 - (RCAP2H,RCAP2L)]

Specifications subject to change without notice contact your sales representatives for the most recent information.
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% B R A R
SyncMOS Technologies International,Inc.

SM5958
A # 32KB
A% ISP 1585k Flash
AT1KB RAM #Y8 (7475

9. HIl

SM5I58HE 74N IR A 2 L SE Lo B — h ISR AE 45 TR 25 A7 4% (SFR) T A B B IO SRR, B Il R A5 5l
IEAH R AR & SRR A RS (SFR) IEH [ RE AR A B U VP EAE I

Arpibrk BN, CPUMS LB PG OE AL, Wk 9-1 KPR, —HRWIFGHAT, it ses 5 Ml e g b &
1k, HAW RS ok B8 ARETINIRFI AT 2845 . 24— RETIWE BT B AR A nf, S IREIAE 4, AT T

—%HEL.

AW AR AR, IZAC B S W E MR AR EOR, B W e REEAE I, RS T ITAR S AR AE R LA
KAE— I, BEJE RAE A ERAT I, 2 P A REINY,  EORFES ORI Wi, b Wi SR AR Sl i B . (ERE S A9 2
Wirp, ARCRE B T E o AT IEAE —NLCALL Fig A B MUk A B

A AR, RPN OB R EN E AR, IR T AR SC AU AL B A o G AR ER SR PRAT (0 T T A 55 R ) A R A 5
B ek A B, AR EREOUN . WNI [RRR R T AT

% 9-1: hlkra &

Interrupt Request Flags

Interrupt Vector

Interrupt Number

Address *(use Keil C Tool)
1 | IEO - #MEBH 0 0003h 0
2 | TFO — E I 250 ik 000Bh 1
3 | IEL - AR+ 1 0013h 2
4 | TF1— ERFA81 ik 001Bh 3
S | RUTI— B AT 0023h 4
6 | TF2/EXF2 — i 2% 2 il 002Bh 5
7 | Two Wire Serial Interface 003Bh 7
*Z:2% Keil CH P 18 R HH KA 5% 7 T R A FH 15t
%5 | i | it | Bit7 [ Bite [ Bit5 | Bit4 | Bit3 [ Bit2 | Bit1 | Bit0 | EEME
Interrupt
g | Interrupt Enable | g, EA - ET2 ES ET1 EX1 ETO EXO | OOH
Register
E1 | puemuptEnable | sy : : . - | ETws] OOH
egister 1
ip | Interrupt Priority | - gy, : . P2 | Ps | PTL | Px1 | PTO | PX0o | OOH
Register
|py | InterruptPriority | - gg, : . : - | PTws 00H
Register 1
5 E Hudik: A8h
7 6 5 4 3 2 1 0 Reset
| EA | - | ET2 | ESO | ET1 | EX1 | ETO | EX0O | 00Oh |

EA: EA=0 —ZX8E AT A I .
EA=1 i gEFT A H W7 o
ET2: ET2=0 —25f8 e I 8% 2 Rk,
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SM5958

% B R A R A1 32KB
SyncMOS Technologies International,Inc. HF|SP ZjgE#y Flash

FT1KB RAM £98 £y 72

ET2=1 {582 I 4% 2 ik
ES: ES=0 —Z%fE #3147 1 b
ES=1 —ffi fE 447 H H I
ET1: ET1=0 —Z:Ge e i 4% 1 ik,
ET1=1 —ffife e &% 1 i,
EX1: EX1=0 —ZERESM R8T 1o
EX1=1 —f§i &I 1o
ETO: ETO=0 —Z:5e e i 4% 0 ik,
ETO=1 —{{REE I &5 0 i,
EX0: EX0=0 —ZERE4 M H KT 0.
EX0=1 —fi G~} 1187 0.

%5 IE1 Hidlk: Aoh
7 6 5 4 3 2 1 0 Reset
- - -1 - fF - 1 - Jemws | - | ooh |

ETWSI: ETWSI =0 —2£4E TWSI F1itf .
ETWSI =1 —f#fg TWSI F1 .

B5 1P Hiik: B8h
7 6 5 4 3 2 1 0 Reset
| - | - ] pr2 | ps | P2 | PX1 | PTO | PX0 | OOH |

PT2: jEN 8% 2 L sehn, 24 PT2=1 /), HmEftieil.
PS: B AT AW Sefr, 24 PS=1 Wk, e tiil.
PT1: BT #% LR rsef, X PT1=1/, fw&Etieil.

PX1: Ahk by 1 45607, 24 PX1=1 i, EEseit.
PTO: SER#% O shWr e, 4 PTO=1HF, fmfitsetl.
PXO0: #h#E i 0 A8 5647, 24 PXO=1 i, fmilseit.
e 1Pl Huhk: BOh
7 6 5 4 3 2 1 0 Reset
L - [ - = - 1 = [ - Jpwsif = | 00H |

PTWSI: TWSI F W47, 24 TWSI=1 i, it 5.

Interrupt Priority Table

IP.x Priority Level
1 1 (highest)
0 2

Specifications subject to change without notice contact your sales representatives for the most recent information.
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10. B 1M e 2

B IE R 8/ — D16 THEES I AR TH AR i v P 2E B AT . WDTLERE & . YR30 i v 55 S SO AH SRR 34
o B KRR P SRS 0L N ARE A . WDT I RE T A B4 9 B AN IR R B AS P IR R IR R . WDT A A -3 AT Y
80521 itIf 220, 1. 2. N I PEWDTEALL, w LS BAE R iEFRWDTHH A . AN AT OB B AR ZERS, H P %
K & SCONF# /£ 85 MIWDRAL . fE—AMBEAL)E, %A T IE N S L H A & A7 2 #iE %

A IMGER SRR th RGURIRIE AL, A AR, ZHER A, HWDTCAHFAIIPS [2:0] , #H2%5£10-1.
FEIEH RIS TIRE, — AWDTHER (£ )’ FBMCUR AL, 2F 1€ I a5 I, WDRAREAGHEL, RIS #
MCUE AL, AR EALATHERAMT. AMBELL. B b EAIEE.

# 10-1: WDT time-out period

i Divider . .
PS[2:0] (dividing of Fosc) Time period @ 40MHz
000 8 13.1ms
001 16 26.21ms
010 32 52.42ms
011 64 104.8ms
100 128 209.71ms
101 256 419.43ms
110 512 838.86ms
111 1024 1677.72ms
Clear
1. Power onreset WDTF=0
2. External reset ———————» WDR
Fosc 3. Software write “0” y
Set WDR =1
1 WDTCLK
: q WDT
PR CWD-tr »  time-out » WDT time-out
y ounter select reset
PS[2:0] Enable/Disable i
WDT Refresh
WDTEN WDT Counter
WDTC
CLR
K. 10-1: Watchdog timer block diagram
il iR [ st | Bit7 [ Bit6 | Bit5 | Bit4a | Bit3 | Bit2 | Bitl | Bit0 | EE/E
Watchdog Timer
wprc | Watchdogtimer | op ) \yprE CLEAR : . PS [2:0] 00H
control register
sconF | System Control | peyy | \wypR - PDWUE | - ISPE | OME | ALEI | 02H
Register
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5. WDTC Hiht: OFh
7 6 5 4 3 2 1 0 Reset
IWDTE| - JCLEAR | - [ - ] PS [2:0] | 00H ]

WDTE: & 1 E R 23 BE L
CLEAR: W & & [ 1415 i) 23 & BRAL o
WHRBEE N 1, WDT #7375 bR 538 sh Fia1H 40

PS[2:0]: & [ 1€ I # i th R AR B AL

5. SCONF #iht: BFh
7 6 5 4 3 2 1 0 Reset
| WbR | - |PDWUE| - | - | ISPE | OME | ALEl | 02H |

WDR: & 1) & & ik
Wb F O 2 B E SR EAET N EE AR hEE A5 E . iR s %E.
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11. BIEEEYTT

L B A TR LT A R B, BDIDLE (FpHL/ASiHD APower down (3siHL) , FFEONHI P Sl LI RE .

5. PCON Hiht: 87h
7 6 5 4 3 2 1 0 Reset
[sMob|] - | - | - |1 GF1 | GFo | PD | IDLE | o00h |

GFL1: @R fr&EAL 1
GFO: @ x4 0

PD: *4 PD=1 It} » MCU # A\ 5 H1 B (Power-down Mode)
IDLE: 4 IDLE=1 i » MCU # \ %= W53 (IDLE mode)

11.1 FHHESR (B RER)

fEFIDLE (SRR (W) a8 X PCONZ A2 HIIDLEML B L. WA IEMCURIR £ I8, (HAM IR
BHYRAR IH AR RE, BT LR CPUAS TR, HWIRIIFEE K. 2T — {5 58 — RS S, CPUKIE H AL
(B .

11.2 HHEHER

fEFIPD (BB ) A X PCON AT A7 8% (IPDAL B AL . EMBNT, RGHRKIFE TR, CPUNMIBITE 2
ik, EAHRAMZAG AT R, B B WroRs i e ], CPUKE 55 DURE 1 5 BR %A% .

%5 SCONF Hiht: BFh
7 6 5 4 3 2 1 0 Reset
| WbrR | - e | PDWUE [ - | ISPE | OME | ALEI | 02H |

PDWUE: 451 g 28 i 245 R 7o
WA 1 EF A RE INTO/INTL R R it 4t A B2 D g

Pin Status in IDLE Mode and Power-Down Mode

Mode Program Memory | ALE PSEN Port0 Portl Port2 Port3
Idle Internal 1 1 Data Data Data Data
Idle External 1 1 Float Data | Address Data
Power-Down Internal 0 0 Data Data Data Data
Power-Down External 0 0 Float Data Data Data
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12. Bk R HI28(PWM)

SM59584 2% PWMIlEIE . AKX $EPWMCNH f{PBSHZ % & 87 85 PWM 73 #12

System clock| 5\ Mbs 4 PWMCLK PWMTB COUNT[7:0] . o
(2-bit timer) (8-bit timer) s‘b'(t;gr:];br';tt‘:g'c CMPOUT  pwMOUTH
ToP1.2and P1.3
2
{ PFS1,PFS0}
PBS —— T T
(1 for 5-bit PWM) PWMDn[7:5] | PWMDn[4:0] | n=0,1
Figure : PWMn functional block
#e | #R i | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0 | BB
PWM
picon | PLContol 1 gp i SpAE | SCLE ; ; PWMIE | PWMOE ] ] 00H
Register
pwmco | PWM Control | 0, ; ; ; ; ; PBS | PFS1 | PFSO | OOH
Register 0
pwmc1 | PWM Control | 1 ; ; ; ; ; PBS | PFS1 | PFSO | OOH
Register 1
pwmpo | PWMData \ pai | o7 | D06 | D05 | D04 | D03 | Do2 | Do1 | DOO | OOH
Register 0
pwwmp1 | PWM Data B4H | D1.7 D1.6 D1.5 D1.4 D1.3 D1.2 D1.1 D1.0 00H
Register 1
%5 PICON Hidik: 9BH
7 6 5 4 3 2 1 0 Reset
| sbAE | scte | - | - |pwMmie|pPwmoE| - | - | ooh |
PWMLE: ¥ 1 i # P1[3]24 PWM i#iE 1 %t .
PWMOE: # 1 ¥ P1[3]24 PWM i 0 %t
5 PWMC[0:1] Hihk: D3h & D4h
7 6 5 4 3 2 1 0 Reset

| - | - | - | - | - | PBS | PFS1 | PFSO | ooh |

PBS: ¥ 1 if PWM Ay 5 1 533
PFS [1:0]: PWM I SR AL % :

PFS1 PFSO PWM clock divider select
0 0 2
0 1 4
1 0 8
1 1 16
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#5: PWMD[0:1] #iht: B3h & B4h

7 6 5 4 3 2 1 0 Reset
| bn7 | Dn6 | Dn5 | Dn4 | Dn3 | Dn2 | Dnl | DnO | 0Oh |
n=0 8k1.

HPWMEC NS, Dn.7 ~ Dn.0ANSHIPWMEUHE %5147 5%
LPWMBENSALET, Dn.4 ~ Dn.0ASA PWMEUE %5147 85 -
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13. Two-Wire Series Interface (TWSI)
PILE R R4 (TWSI) M TUCHTE, FIEHSCL (H4h) FISDA (Kidl) 28 KB R T MNCH T .

il ik | #at | Bit7 | Bite | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bito | EBME
TWSI
picon | P1 Control 9BH | SDAE | ScLE ; ] PWM1 | PWMO - ; 00H
Register E E
TWSIS :{\é\ﬁs'tiﬁatus coH | RXIF | TXIE | TFAIL | NAKIF ; RXACK | MST | TXACK | 00H
Twsia | TWSIAddress |~y | Apr6 | ADR5 | ADR4 | ADR3 | ADR2 | ADR1 | ADRO | APR | aoH
Register MK
TWSIC Control Bus | TWSIEF | TWSIF | TWSIF
TWSICL | fiier c2H | TWSIE ; ; ; By s h b 01H
TWSIC2 TWSIC Control C3H MATC SRW ) i RESTA i ) MRW 00H
Register 2 H RT
TWSITXD ;\Qﬁs'tg Data | 4y | Txp.7 | TXD6 | TXD5 | TXD4 | TXD.3 | TXD.2 | TXD.1 | TXD.0 | FFH
TWSIRXD ;\Qgi'tsf Data | -5 | RxD.7 | RXD.6 | RXD5 | RXD.4 | RXD.3 | RXD.2 | RXD.1 | RXD.O | OOH
IFR Interrupt Flag AAH i 3 . - - - TWSIIF - 00H
Register
%% PICON Hiik: 9Bh
7 6 5 4 3 2 1 0 Reset
| SDAE | scte | - | - [|pwmie|[PwmMOE|] - | - | ooh |

SDAE: % 1 A% P1[7]*4 SDA Jil.
SCLE: % 1 Al# P1[6]24 SCL .

5 TWSIS Hidk: Con
7 6 5 4 3 2 1 0 Reset
| RXIF | TXIF | TFAIL | NAKIF | = | RXACK | MST | TXACK | o0oh |

RXIF: R0 Wrbr & 467, £ TWSIRXD #N—AN T Y B0 s 4 AT
TXIF: G AL P Wibs £ AL, MFTA A T30 75 7 28 T A Bl AR daeT, A b
L
TFAIL: SAL5ERE R sebr S 1o (ILENUEED
NAKIF: NACK Hilibr it (AL FEHLEEZD
RXACK: BN, BE, XEWE —MHIIMS T CEIEITE SR 8 A B & & 2%
LtiE. (R
MST: & 1 TARAEENE .
TXACK: fEHHNAL. 358 B 1) 8 AL Ed, AR & B (NACK) BUE FR(ACK) JEAL 4
B N EBORES
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5 TWSIA Hibt: Clh
7 6 5 4 3 2 1 0 Reset

| ADR6 | ADR5 | ADR4 | ADR3 | ADR2 | ADR.1 | ADRO | ADRMK | A0Oh |

ADRI[6:0]: MHLHLHEZF 1725
ADRMK: it BEil iz . 58N 1AL EEX) 4 A7/ MSB, ADR.2 — ADR.O ¥R, &Lt
ADR.6-ADR.3 /& 75 IF 7 .

8 TWSIC1 #uiik: C2h
7 6 5 4 3 2 1 0 Reset
| TWSIE | - | - | - | BusBusy | TWSIFS2 | TWSIFS1 | TWSIFSO | 01h |

TWSIE: TWSI ZhfsiaREN .
BusBusy: 24 TWSI &2t (il B“START 2% 4F, XAFREMH BN 1o 24 TWSI 2k
WA ESTOP” 26 #F, XAMRES K SHEERR N 0. (HED
TWSIFS[2:0]: TWSI gk, (L FEHUEED

TWSIFS[2:0] SCL #i%
000 Xtal/32
001 Xtal/64 (BRINE)
010 Xtal/128
011 Xtal/256
100 Xtal/512
101 Xtal/1024
110 Xtal/2048
111 Xtal/4096
&5 TWSIC2 Hi3k: C3h
7 6 5 4 3 2 1 0 Reset
| MATCH | SRwW | I | I | RESTART | L | L | MRW | o00h |

MATCH: %5k ENUER 5 I Oh VTR, AR E A, (i & ML
O
SRW: M MHUAFEIRRE, ZhrEA &8N 1o YNNI, ZhrEA &880,
CHEE & MWL RD
RESTART: G ENUE HSTART” %41, FHHEEIE] ACK M5 )5, EbrEMKHEN 1. Wik
NAKIF #&4 1 i CRIE2IE] NAK W5, AR EALKEBIERR RN 0. (XML
B
MRW: ‘& R 5 UR W B A O SR IIEAE 107 ) Wi By 1, HEERE A H Ui
77, Wi 0, MEHEEREA P OER T . NS
5 TWSITXD Hiht: Cah

7 6 5 4 3 2 1 0 Reset
| TXD.7 | TXD.6 | TXD.5 | TXD.4 | TXD.3 | TXD.2 | TXD.1 | TXD.0 | FFh |
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TWSITXD: ZEAEHE R, %5781t % SDA 4.

&5 TWSIRXD Hiht: C5h
7 6 5 4 3 2 1 0 Reset
| RXD.7 | RXD.6 | RXD.5 | RXD.4 | RXD.3 | RXD.2 | RXD.1 | RXD.0 | 00h |

TWSIRXD: 7fE#2 (152) #a, #3217 hE T k.

%HE:IFR Hihk: AANh
7 6 5 4 3 2 1 0 Reset
- - -7 =1 = [ - Jtwsir| = | ooh |

TWSIIF: & RXIF. TXIF. TFIF 5 NAKIF fF—MFrEfiN 1. (R
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14. ER G (Internal ISP)

SM5958 i Py # B e B 1 A DA A2 TS P R DR A e 270 R M 7 17 5 1 B 7 17 38 46 A 7
A SME058F5 RN AL NS BLISPIIAE. SM5OS8HLAL 1 ] LS 1N 17 4 B2/ A5 F B W ST B W R4 Th 1 DN 77 )
V. P B R AT T SMBOS8 T UG A KR FOHE 1, 485 R P ISP IR A2 e 5 ST IN 17 O S RL /85 P 4R R
BRI TR

14.1 ISP R&FEFF

ISP AR & F2 7 72 B H P AT R FECE TISPARSS 2 X 4« F P vl KRR SR ik B ISPAR S RE P I K/ S AN P JH
ISP RS F2 7 21 3 22 SM5958:8: H Hh A AT i FH ISP fig

HTISPIRSFEF A A BT A, B S INAE B 7547 2% 1 21 5% S SM59587: /1 5 _EAL AL @ B . 2845 Kk
5 FH & fd HH SMB958.% i I 2 UART 2 1 5 _EA7 HLIE S < AL1% K420, I SMB958:E: | 2 ISPAR 45 2 7 N 75 I 4 &
WE, N EE A AR T Hds 2 AR A ) 7 G A B e AR A AL

14.2 BiEPL(N)
BUEMNAPIAThRE: —REERSEFI RN, 55— AN @ A7 5 D BB E ISP AR 55 2 7 1 23 1) .

ISPk 55 F2 /7 kit 2 N$7000FI$7FFF.  m 4 7> AN*512575(N=0-8) . N NOI & AISPIIRE, A I32KB 11 [N f7 4R
WU RMAR P A7 . ANDVLIE, ISPHRS LR (5 HI5127 711, RIRMIB.EK 1 NAF i BB 5 70 ISPHRSSFEFF
RAANAKEH(ANNBIT) o EIXFERIECE T, 7 ARE P A7t 25 18 4K 7

FENE KRG, SM59584 M AL (Wi il 2 it $7FFF) SRAFISP I 55 A2 77 5 18]« ISP S5 A2 77 O T ah b Bk A2 T-$7x00
(HEEHT, DIN#E, Wk 14-177R) .

BiE AN IHREA [F] T INAF- ORI T BE . INAFE BR D RE vl LA BRER ISP AR 55 3 25 R AN BT AT IN A7 AR 1244 . U I A7 ¥ R
¥, ISPIRSSFER N R — BRI BEE . NINAFREORY", BT IO A RS e 2 1R B 4B IS PR 55 R 1 25 [R) A e 415

# 14-1 ISP code area
ISP service program address

No ISP service program

512 bytes ($7E00h ~ $7FFFh)
1K bytes ($7C00h ~ $7FFFh)
1.5K bytes ($7A00h ~ $7FFFh)
2K bytes ($7800h ~ $7FFFh)
2.5K bytes ($7600h ~ $7FFFh)
3K bytes ($7400h ~ $7FFFh)
3.5K bytes ($7200h ~ $7FFFh)
4 K bytes ($7000h ~ $7FFFh)

0N WIN|FL|O

ISP 45 FEFP I E T N*512 775 (N= 0 ~ 8)
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14.3 Xt ISP IREFEFRE
FEAIE SN W B IFISPAR S FE 7 W dm e )5, ISPARSS FE i 1246 4% H s R P (BE) - BUEHMING 'E B O 1 9w FE AR
Fo XANETF INACAIZAR R dmFR AR BRI . R, $B0E ISP AR 55 2 AN v 4 IN A3 BR T RE AT #8 B o 88 7 BB
BUERINSPARS AL, A AT LUE e S 2892l . 24SMB9587E R 4ill, & ANa] i AR ISP AR 5512 FF
14.4 J33) ISP R&ERF
B E ISP AR AL ik & BAE ISP IR S AR 5 B TF aa s bl 2R 5 T B (PC) FH AT E . A = RSB 77 V2

(1) ==, FHE A2 ($0000=#FFH) ITEE 5 1216 ISP 52 7 I IFah s i3 2% PC.

(2) AT JUMP $54 075 ISP RSS2 HIHF af ki35 2% PC.

(3) @R ENEN ISP RS FET . FF Al B E A AL, P2.6 55 P2.7 [AI AKH T, SM5958 2
SRATHEN ISP RS HEFE . I nld@ gieds 2 B0 M REEAERE, ) BOME ML RE .

(4) @R EEN ISP ST . AP il i E S AL, P4.3 (KT, SM5958 2 3RATHEN ISP
MRS LT . 2 I e ds 25 B0 MR algEne, T BRUIME A RE

TEREAER AL E BAY, B ] DA P2.6&P2. IR S EPA.JRFS . W AWM T 2 1 i — N, SR B2 830k
ISP . FISPIRSEFEMHIMATE, /O HEXTSM59583 4T & A7, Eid ;& 7 skwDT, B2 JUMP’ & ik
$0000 K S B J5 FE T o

P2.6 \ /
P2.7 \ /
RST / \

- 100ms - 100ms -
P4.3 \ /
RST / \

. 100ms _ _ 100ms _
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14.5 ISP #7783 TAKEY, IFCON, ISPFAH, ISPFAL, ISPFD 5 ISPC

#e | #iR | #uht | Bit7 Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl1 | Bito | EE/E
ISP function

ISP Flash

ISPFAH | Address — High | F4h ISPFAH [7:0] 00H
Register
ISP Flash

ISPFAL | Address - Low | F5h ISPFAL [7:0] 00H
Register

isprp | ISP Flash Data | o) ISPFD [7:0] 00H
Register

ispc | ISP Control F7h | sTART | SPPC | 1sppGs[i:0] : : ISPF[1:0] 00H
Register SE
&5 ISPFAH Hiht: FaH

7 6 5 4 3 2 1 0 Reset

| ISPFAH7 | ISPFAH6 | ISPFAH5 | ISPFAH4 | ISPFAH3 | ISPFAH2 | ISPFAH1 | ISPFAHO | O00H |

ISPFAH [7:0]: /] ISP Zhfit 2 Huhk w745

&5 ISPFAL Hiht: FSH
7 6 5 4 3 2 1 0 Reset
| ISPFAL7 | ISPFAL6 | ISPFAL5 | ISPFAL4 | ISPFAL3 | ISPFAL2 | ISPFALL | ISPFALO | O0H |

ISPFAL [7:0]: 1] ISP Zhfig 2 HubbK 775

ISPFAH 5 ISPFAL 3247 16 A7 [AfEicdZ bl F i ISP Thks. XA INFEIRIZAR#EE A B 1% AT ISP RETRF
2 HbE . %7 ISPFAH & ISPFAL %547 2842 il ) INAFICAZ ARk S 25 1 ISP IRSSFE 25 1A B ik o 3XAN IR AR
TS ISP IIREMI AT B S TR

&5 ISPFD Hudk: F6h
7 6 5 4 3 2 1 0 Reset
| ISPFD7 | ISPFD6 | ISPFD5 | ISPFD4 | ISPFD3 | ISPFD2 | ISPFD1 | ISPFDO | FFH |

ISPFD [7:0]: i/ ISP Thig 2z £fH

ISPFD ZFA7 2532t ISP ThREHH F i 2 8 B 5 725 -

5. ISPC bt F7h
7 6 5 4 3 2 1 0 Reset
| START | ISPPGSE | ISPPGS[1:0] | - | - | ISPF[1:0] | 00H |

START: ISP ZhiE 8 shii
=1: 53 ISP 584 JF X} ISPF[1:0]#4F
=0: LAk
Specifications subject to change without notice contact your sales representatives for the most recent information.
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ISPPGSE: ISP T % #¢ 5 s
=1: UHEE
=0: £56¢

ISPPGSJ[1:0]: ISP Page Selection.

ISPPGSE, ISPPGS1,ISPPGS0 ISP TR E#EER B T K/

000 512 71
001 512 5
010 512 i
011 512 71
100 512 i
101 256 17
110 128 Fi
111 (3]

ISPF [1:0]: ISP Thfg ik 47

ISPF[1:0] ISPTIRE
00 TR
01 O Re
10 T B
11 O PR

EPEF) ISP THREAE S XT ISPC 25 4728 5 NEE i B 2 AT — R

B F R/ TUER ISP ThEE, F 5 B ER 48 e N . 7E S B TUR BRI AR, SM5958 #4 Kk
ISPFAH 5 ISPFAL %1728 *H SR b bt BT 78 1) B 7

FSLPLC FEERR ISP DhRE, SM5958 HEHEERER ISP MRS LT AN T A INAFRE e 124k . BB F R4 ISP 1)
fit, SM5958 7 # S N#00H . WIRAEPAT ISP 50 KA W, AR AE 7.

Bl K HihE$1005H BATETE, 5 A#22H
CLREA 9K P v e
MOV ISPFD, #55h
MOV ISPFD, #0AAh
MOV ISPFD, #55h ; ISPE 5 A J&
ORL SCONF, #04H ; {#ifE ISP TfjgE
MOV ISPFAH, #10H ; 58 NA7 s 75 ik 10H
MOV ISPFAL, #05H ; 12 [NAFI =17 ik 05H
MOV ISPFD, #22H ; W& 5 NINFEZ FRL 22H
MOV ISPC, #80H ; JFG¥4 5 NINAEZ BERH#22H 5 A Hitik$1005H
ANL SCONF, #0FBH ; 2511 ISP TH4E
SETB EA AR, R F S
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A% ISP 1585k Flash
AT1KB RAM #Y8 (7475

TAERRE
Symbol Description Min Typ. | Max. | Unit. Remarks
TA Operating temperature -40 25 85 C Ambient temperature under bias
VDD Supply voltage 3 55 \%
DCHL R
TA =-407C to 85°C, VCC = 5.0V
Symbol Parameter Valid Min. Max. Unit Test Conditions
VIL1 | Input Low Voltage port 0,1,2,3,#EA -0.5 0.8 V
VIL2 Input Low Voltage RES, XTAL1 0 0.8 V
VIH1 | Input High Voltage port 0,1,2,3,#EA 2.0 | Vcc+0.5 V
VIH2 | Input High Voltage RES, XTAL1 70%Vcce | Vee+0.5 V
VOL1 [ Output Low Voltage port 0, ALE, #PSEN 0.45 V IOL=3.2mA
VOL2 | Output Low Voltage port 1,2,3, 0.45 Vv IOL=1.6mA
VOH1 | Output High Voltage port O 2.4 V IOH=-800UA
90%Vcc V IOH=-80uA
VOH2 | Output High Voltage port 2.4 V IOH=-60UA
IIL Logical O Input Current | port1,2,3 -75 | UuA | Vin=0.45V
L | Logical Transition port 1,2,3 650 | UA | Vin=2.0v
Current
ILI Input Leakage Current | port 0, #EA +10 | uA | 0.45V<Vin<Vcc
RREs | ResetPull-down RES 50 300 | Kohm
Resistance
C 10 | Pin Capacitance 10 | pF | Freq=1MHz, Ta=25 C
ICC Power Supply Current | Vdd 20 [ mA | Active mode, 16MHz
6.5 | mA | Idle mode, 16MHz
15 uA Power down mode
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