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1.

ROM 1K x 14
RAM 49x8 /25x8
4

1/0 12/16 1/0

(a)8 Port B /O (Vdd=5V 54K)
(b)4 PortA 1/O
(c) 4 I/0 EXT_CLK, RESETBA1( ), OSC2, OSC1
( , PA4 ~ PA7)
/ 8 x3(TMRO, TMR1, TMR2)
TMR1 TMR2 16
3
3 TMRO, TMR1, TMR2
2 PAO/RESETBO/INTO,PA5/ RESETB1/INT1
Watchdog WDT RC ( RC WDT)
4 1mS, 4mS, 8mS, 16mS
WDT
(a)
(b)
(c) 2 (PAO/RESETBO/INTO,PA5/ RESETB1/INT1)
(d) Watchdog
16 mS (5V)

RC,LP ,NT  ,HS
RC 4M Hz ( )

tenx technology, inc.
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2.2V 55V
79

Port B (PB;~PBy)
WDTSEL(23H)

3FFH
3FEH

TM58PE10SS20C
TM58PE10D18C
TM58PE10S18C
TM58PE10D14C
TM58PE10S14C

tenx technology, inc.
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2.
2118 & 20
PA2 1 18 PA1
PAQ
PA3 2 17 /INTO/ RESETBO
EXT_CLK / PA4 3 16 = OSC1/PA7
PAS 4 15 0SC2 / PAG
RESETB1/ VPP / INT1
VSS 5 14 VDD
PBO 6 13 PB7
PB1 7 12 PB6
PB2 8 11 PB5
PB3 9 10 PB4
18 DIP (TM58PE10D18C)
SOP (TM58PE10S18C)
PA2 1 20 PA1
PAO
PA3 2 19/ INTO / RESETBO
EXT_CLK / PA4 3 18 0OSC1/PA7
PAS 4 17 | 0SC2/PA6
RESETB1/ VPP / INT1
VSS 5 16 VDD
VSS 6 15 VDD
PBO 7 14 PB7
PB1 8 13 PB6
PB2 9 12 PB5
PB3 10 11 PB4
20 SSOP (TM58PE10SS20C)

tenx technology, inc.
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2214
PB5 1 14 PB2
PB6 2 13 PB1
PB7 3 12 PBO
VDD 4 11 VSS
PA5
OSC2/PA6 5 10| RESETB1/ VPP / INT1
0SC1 / PA7 6 9 EXT CLK / PA4
PAO
/INTO / RESETBO | 8 PA3
14 DIP (TM58PE10D14C)
SOP(TM58PE10S14C)
PB5 8-12 8-11 PB2
PB6 8-13 8-10 PB1
PB7 8-14 8-9 PBO
VDD 8-1 8-8 VSS
PA5
OSC2/PAG b2 8-7  RESETB1/VPP/INT1
0SC1 / PA7 8-3 86  EXT CLK/PA4
PAD 8-4 8-5 PA3

/INTO / RESETBO

CcOB

tenx technology, inc.
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3.
3.118
Pin name Pin No.| Type Description
PA2 1
PA3 > /0 [1.1/0
EXT_CLK / PA4 3 1/O 1.TMRO, TMR1,TMR2
2.1/0
1. ( configuration
PAS word )
RESETB1/ VPP /INT1 4 Input 2
Only
3.
4.
VSS 5 P
1.
PBO ~ PB7 6~13| 1/O 2 10 ( )
VDD 14 P
1.
PAG [ OSC2 15 Vo, 0 2.1/0 (  configuration word )
1.
PAT 1OSCT 16 Vo, | 2.1/0 ( configuration word )
1. ( configuration
word )
PAO/RESETBO/INTO| 17 | /O |,
3.1/0
PA1 18 /O |1.1/0

tenx technology, inc.
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3.214
Pin name Pin No.| Type Description
1.
PB5 ~ PB7 1~ 3 1/0 2 1/0 ( )
VDD 4 P
1.
PAG / OSC2 5 /0, O 2.1/0 (  configuration word )
1.
PAT 1 OSCT 6 Vo, | 2.1/0 (  configuration word )
1. ( configuration
word )
PAO /RESETBO/ INTO 4 Vo 2.
3.1/0
PA3 8 /O |1.1/0
EXT_CLK / PA4 9 I/O 1.TMRO, TMR1,TMR2
2.1/0
1. ( configuration
PA5 word )
Input
RESETB1/ VPP/INT1| 10 2
Only
3.
4.
VSS 11 P
1.
PBO ~ PB2 12~ 14| 1/0 2 1/0 ( )

tenx technology, inc.
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o e
e e A TM58PE10
4,
Name Addr Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
SELECT SURO EDGEO | PSA PS2 PS1 PSO
IAR $00 A6 A5 A4 A3 A2 A1 AO
TMRO $01 D7 D6 D5 D4 D3 D2 D1 DO
PC $02 D7 D6 D5 D4 D3 D2 D1 DO
STATUS $03 A8 |SAO0 (A9) TO PD Z DC C
BSR $04 D6 D5 D4 D3 D2 D1 DO
I/O PortA $05 PA7 PAG PA5 PA4 PA3 PA2 PA1 PAO
1/0O PortB $06 PB7 PB6 PB5 PB4 PB3 PB2 PB1 PBO
PULL-Hi $20 PUH7 [PUHG6| PUH5 PUH4 PUH3 PUH2 PUHA1 PUHO
IRQM $21 INTM TMR2M | TMR1M EXINTM1 [ EXINTMO | TMROM
IRQF $22 TMR2F | TMR1F EXINTF1 | EXINTFO |TMROF
WDTSEL $23 S1 SO
TMR1 Control | $24 |TMR1EN| Load | SUR1 SURO | EDGE PS2 PS1 PSO
TMR2 Control | $25 |TMR2EN| Load | SUR1 SURO | EDGE PS2 PS1 PSO
TMR1 Preload| $26 D7 D6 D5 D4 D3 D2 D1 DO
TMR2 preload $27 D7 D6 D5 D4 D3 D2 D1 DO
WAKE_UP $40 | WDTS [WUE | RTCEN EIS1 EISO

[ ]

tenx technology, inc.
Rev1.1 2005/01/12



http://www.ic-cn.com.cn

WWW.IC-Ch.com.cn

+iERIER O HREAaT
tenx technology inc. TM58PE10
5.
External INT Interrupt Instruction
(PA5, PAOY > Controller —> Register «—— EPROM
A )
PB7:PBO
Instruction - %rgl?r:?er?
PB7~0 @ 1/O Port Decoder II
PA3~0 PA3:PAO
4 Level
ﬁ stacks
: - DataBus T 77 1
N/ O S Y R
Select TMRO - TMR1 TMR1/TMR2 \V/ \V/
Register TMR2 Control Status ACC BSR
S R o B
WDT/TMRO TMR1/TMR2 - vV
Prescaler Prescaler ALU and Control Unit
25/49 bytes
A T RAM
: figuration
Watch Do Oscillator, Internal RC <« Config
Timer g & Low voltage detector Word
Sleep I £ I
RTCC OSC1 0OSC2 RESETB1/VPP
(PA4) (PA7) (PAG) (PA5)

tenx technology, inc.
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6.
TM58PE10
6.1
TM58PE10 2
configuration word
512
bit5 (PC)
1 skip,call,goto,lcall,Igoto
TM58PE10 1K
Icall Igoto
TM58PE10 1K 10 1K
1K 1K M M NOP
000h ROM 5-1
000H 000H
Page 0
1FFH Prééram
200H
P 1
age 3FDH
3FEH
SFER IRQ vector
3FFH 3FFH
Reset vector Reset vector
6-1 ROM

10

tenx technology, inc.
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tenx technology inc. TM58PE1 O
TM58PE10 3FEH
configuration word configuration word
800H 6-2
Configuration Word
[1] [0]
FOSC1 0 0 LP (low speed) 32~200K Hz
1~0 I 0 1 NT (Normal speed) 200K~10M Hz
FOSCO 1 0 HS (high speed) 10~20M Hz
1 1 External RC 32K ~ 20M Hz (VDD=5V)
WDTE: /
2 WDTE 1: WDT
0: WDT
CPT:
3 CPT 1:
0:
TYPE:
4 TYPE 1:
0:
LV1 | LVO
0 0 4V
6~5| LV1~LVO 0 1
1 0 2V
1 1
RESETBO: 1( 0)
7 | RESETBO 0: PAO /RESETBO/INTO I/O
1: PAO /RESETBO/INTO
RESETB1: 2 ( 1)
8 | RESETB1 0: PA5/RESETB1/INT1
1: PAS/RESETB1/INT1
IOC: OSC1, OSC2 I/0 ( 0)
9 IOC 0: OSC1, OSC2
1: 0OSC1,0SC2 /0
INRC: RC ( 0)
10 INRC 0: RC
1: RC
AUP : ( 0)
11 AUP 0:
1:

6-2 Configuration Word

11

tenx technology, inc.
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6.2
configure word  bit4 IC
6.2.1
TM58PE10 25
PC TMRO (STATUS) bank (BSR) 1/0
(PORTA,PORTB) TM58PE10 3 IAR
Select 1/O (IODIR) 6-3
Bank0
00H IAR
01H TMRO
02H PC
03H STATUS
04H BSR
05H PORTA
06H PORTB
General Purpose
Register
_ 07H-0FH
loes General Purpose
Register
10H-1FH

6-3

12 .
tenx technoloqy, inc.

Rev1.1 2005/01/12


http://www.ic-cn.com.cn

WWW.IC-Ch.com.cn

+HiERIE o™ EA S
tenx technology inc. TM58PE1O
A. (IAR) BSR
IAR BSR IAR
IAR (BSR=00H) 00h IAR
NOP
B. (SELECT) WDT TMRO
"SELECT” "SELECT”
SELECT SELECT 3FH 6-
4 SELECT
Control register SELECT
PS2 | PS1 | PSO TMRO rate WDT rate
0 0 0 1:2 1:1
0 0 1 1:4 1:2
0 1 0 1:8 1:4
2~0 |PS2~PS0O| 0 1 1 1:16 1:8
1 0 0 1:32 1:16
1 0 1 1:64 1:32
1 1 0 1:128 1:64
1 1 1 1:256 1:128
PSA:?@
3 PSA 1: WDT
0: TMRO
EDGEO: TMRO
4 EDGEO 1: H—L TMRO
0: L—H TMRO
SURO: TMRO
5 SURO 1:
0: ( )4
6~7
6-4 SELECT

13
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C. 1/0 (IODIR) SELECT , /0
, 1, 110
|IODIR |IODIR , 110
° (PC,02H) 10 , : :

1
1. call, goto, Igoto, Icall
2. retla, reti, ret

° 1 :
, GOTO, CALL,MOVAM PC ADDAM PC
. TM58PE10 2
, LCALL LGOTO LCALL LGOTO ROM
PC I[16-5-35-
® CALL GOTO 8 9 , ( )
LCALL LGOTO 10 , ROM ,
STATUS(03H) bit[6:5] 7.3
e TMRO 8 / EXT_CLK
1
A.
B.2
C. SELECT
° ALU TO PD

14 .
tenx technoloqy, inc.
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[
Control register STATUS (03H)
/
0 C
1: MSB 1: MSB ¢
0: MSB 0: MSB
/
1 DC
1: LSB 1: LSB
0:LSB 0: LSB
2 Z 1 0
0 0
- 2)
3 PD 1: CLRWDT 1
0: SLEEP 0
4 | TO 1: CLRWDT SLEEP 1
0: WDT 0
5 |SAQ(A9) 0 Page0 (000H~1FFH)
1 Page1 (200H~3FFH)
6 A8 ‘0
7 —
Bit [5] Bit [6]
SAO0 (A9) A8
0 0 Page0 (OTP mapping = 000H ~ OFFH)
0 1 Page1 (OTP mapping = 100H ~ 1FFH)
1 0 Page2 (OTP mapping = 200H ~ 2FFH)
1 1 Page3 (OTP mapping = 300H ~ 3FFH)

6-5

15 .
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1 C 1 C
6-5-1
BOH—50H 50H—BOH
C |B7|B6|B5|B4|B3|B2|B1|B0 C |B7|B6|B5/B4|B3|B2|B1|B0
177011(1]0/0]0]| 0 0j|1/0(1]0(0|0]0
+ 1/0/111(0|0|0|0]| -+ 0j|1/0(1]0(0|0]0
= 1710(1}1|/0(0|0|O0O|O0O} = |0|1]0|1]0(0|0|0]O
6-5-1
2 TO PD 6-5-2 TO
PD
TO PD
0 0 WDT
0 1 WDT
1 0 RESETB
1 1
RESETB
6-5-2
16 .
tenx technoloqy, inc.
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tenx technology inc.

TM58PE10

Example Lcall, Lgoto
PC 030H X 031H X 0321 X 300H X 301 H 505 HE X
After used “ Lcall , Lgoto “ then write to PC.
STATUS System will keep page select register
Bit [6] (A8) y P pag 9
Bit [5]
(SAO; A9)
) Lgoto
Instruction NOP 300 H NOP MOVLA 05H MOVAM PC CLRWDT
6-5-3 “Lgoto”
BSR IAR BSR bit4~bit0
, 00h  1Fh(Bank0) 6-6
BSR
4 ~ 0 4~ 0
L 00 L
OF
NG 10
<
1F
BankO
6-6

17
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® Port A~B I/0 /0 /O
/0 /O /0
6.2.2
9 Timerl Timer2
6-
7 6-8
(Type=1)
00~1F 20~3F 40~5F
OOH IAR 20H PULL-Hi 40H | WAKE_UP
01H TMRO 21H IRQM
02H PC 22H IRQF
03H STATUS 23H WDTSEL
04H BSR 24H TMR1 Control
05H PORTA 25H TMR2 Control
06H PORTB 26H TMR1 Preload
27H TMR2 Preload
7H - OFH
cie Y ¢ 28H - 2FH
+
o 8+16
=24
10H - 1FH 30H - 3FH
6-7

18
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00 20 BSR
6 ~ O
L |
I
07 27
—
<
1F 3F
6-8
24 28~3F 6-7
PULL_HI,IRQM,IRQF  WAKE_UP 20H, 21H, 22H,
40H TM58PE10 7 <6:0>
O00H ~ 40H bank
e Pull-High (20H) (PUH [N]=1) (PortB [N] ); [N]=7~0,
PortB  [N] . Pull-High 6-9 Fr.
Control register PULL-Hi (20H)
Port B bit7 ~ bit0:
7~0 | PUH [7]~PUH [0] : :
1: ( [71~ Bit[0])

6-9 (PULL_HI)

19
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o (WAKE_UP;40H) watchdog : ,
EXT _CLK 1/0 WUE TM58PE10
PortB 23 , WAKE_UP
6-10
Control register WAKE_UP (40H)
TM58PE10 2 WDT (WDTE  WDTS), WDTE
configuration ,WDTS WAKE_UP
WDTE JWDTS
4 WDTS WDTE WDTS
1:
0:
6 WUE 1:
0:
EXT_CLK/PA4 1/O
5 RTCEN 1: EXT_CLK /PA4
0: EXT_CLK/PA4 10 ( )
4~2 0
1:
1 EIS1 1: RESETB1/PA5/INT1 €3
0: RESETB1/PA5/INT1
0:
0 EISO 1:PAO/RESETBO/INTO €3
0:PAO/RESETBO/INTO /O
6-10 Wake _UP
3
(1) (2)
(3) WDT ( )

20 .
tenx technoloqy, inc.
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tenx technology inc.

TMRO,TMR1,TMR2

(INTO,INT1)

6-10 6-11

TM58PE10

TMS58PE10

Control register IRQM (21H)
7 INTM 1:
0:
, “RETI” "INTM” 1.
6 —
TMR2
5 TMR2M 1:
0:
TMR1
4 TMR1M 1:
0:
3 —
PA5/RESETB1/INT1:
2 EXINTM1 1:
0:
PAO/RESETBO/INTO:
1 EXINTMO 1:
0:
TMR
0 TMROM 1:
0:
6-10  Hfnr

21

tenx technology, inc.
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tenx technology inc.

TM58PE10

Control register IRQF (22H)
7~6

TMR2
5 TMR2F 1: TMR2

TMRA1
4 TMR1F 1: TMR1
3

1 ;
2 EXINTF1 1: PAS/RESETB1/INT1
(4
0 :
1 EXINTFO 1: PAO/RESETBO/INTO
(4

TMRO

0 TMROF 1: TMRO
6-11
4 ‘1
() WDT 16ms TM58PE10
WDTSEL (23H)
PORTB
( ) WDT
WDT WDT 16ms
6-12

22
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TM58PE10

Control register WDTSEL (23H)
7~2
[1] [0] (  WDT )
S1 SO 1ms
8 (1) 4mS
1 0 8mS
1 1 16mS ( )
6-12 WDTSEL
MOVLA 40H
MOVAM WAKE_UP ;- » MOVLA 09H
; Set wakeup enable SELECT

- Prescaler rate = 1:2 = 2ms

MOVLA 0O1H

IODIR PORTB
MOVAM  PULL-Hi
; Set PB [0] input pin and pull-high

MOVLA OOH
MOVAM WDTSEL; Set 1ms

CLRWDT

MOVM PORTB,M

; Read PortB to determine Pin status
SLEEP

NOP

Uy uwuur
0SC2 4

INS MOVM PORTR, M>< SLEEP/

/

/

PortB[0] /

/

Execute Sleep

Response time

23

tenx technology, inc.
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° Timer1 Timer2 7.3 Timer1
Timer2 Configuration Word Timer1 Timer2
Control register TMR1 Control (24H)
| HH fit
TMR1
7 TMR1EN | 1: TMR1
0: TMR1
Timer1
1: TMRA1 (TMR1_PRELOAD,26H)
6 LOAD TMRA1 ( )
0: TMRA (TMR1_PRELOAD,26H)
TMR1
TMRA1
SUR1 SURO
5 SUR1 ( 35 7.4.1)
0 0 ( RC RC) ( ®
0 1 EXT _CLK
4 suro | 1 0 TMR2 ( 16 )
1 1
EDGE1: EXT CLK TMR1
3 EDGE1 1. EXT_CLK — TMR1 1
0: EXT_CLK — TMR1 1
PS2 PS1 PSO TMRA1
0 0 0 1: 1
0 0 1 1. 2
0 1 0 1. 4
2~0 |PS2~PSO| o 1 1 1: 8
1 0 0 1: 16
1 0 1 1. 32
1 1 0 1. 64
1 1 1 1: 128
6-13 TMR1

tenx technology,inc.
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TM58PE10

Control register TMR2 Control (25H)
TMR2
7 TMR2EN | 1: TMR2
0: TMR2
TMR
1: TMR2 (TMR2_PRELOAD,27H)
6 LOAD TMR2 ( )
0: TMR2 (TMR2_PRELOAD,27H)
TMR2
TMR2
SUR1 SURO
5 SUR1 ( 35 7.4.1)
0 0 ( CRYSTAL )(
0 1 EXT_CLK
1 1
EDGE2: EXT_CLK TMR2
3 EDGE2 1. EXT_CLK — TMR2 1
0: EXT_CLK — TMR2 1
PS2 | PS1 PSO TMR2
0 0 0 1. 1
0 0 1 1. 2
0 1 0 1. 4
2~0 |PS2~PS0 0 1 1 1: 8
1 0 0 1. 16
1 0 1 1. 32
1 1 0 1. 64
1 1 1 1: 128
6-14 TMR2
5 Configuration Word [1:0] (HS, XT, LP)
RC Timerl Timer2 RC

tenx technology,inc.
Rev1.1 2005/01/12
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tenx technology inc.

TM58PE10

Control register TMR1, TMR2 Preload register (26H, 27H)
i ¥ i
TMR1 TMR2
=0 | br-bo D7~ DO = FFH
6-15 TMR1 TMR2
A

A:Key bounce

interrup

btmss irgf,1

Igoto int_end
int_ntl

btmsc ra0

Igoto int_ntl
int_loopl

cal delay

btmss ra,0

Igoto int_loopl

cal delay
btmss ra,0
Igoto int_loopl

,, If external IRQ(INTO)?

;; filter out key begin bounce

;; filter out key end bounce
:; worse case 30ms

;> such as 30ms

bcm
int_end
reti

irgf,1

tenx technology,inc.
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tenx technology inc.

7.

7.1 TMRO Watchdog

7-1 TMRO/WDT

TMRO WDT

Instruction

TM58PE10

EDGEO0 RTCC

t\ﬁ

1y

SURO
WDT Timer —
2 To 1 MUX
|
0 1
1y yo \
2t0 1 MUX ’—A 2 To 1 MUX
PSA PSA

A

/

Synchronize with 2
internal cycles
(T2and T4)

/

TMRO Counter

P

| 8 bit

v

Data

TMRO 8

bus

4

8-bit prescaler
* 8 bit
’—* 8 To 1 MUX
PS2~PS0

/ \ Y

ﬁ 2 To 1 MUX

WDT t|me out

7-1 TMRO/WDT

/

TMRO

tenx technology,inc.
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tenx technology inc.

A. SELECT SURO TMRO
1
B. SELECT SURO 1 TMRO EDGEO
1 TMRO
TM58PE10 T2 T4
2
2
WDT 8 WDT
RC WDT WDT
(STATUS bitd O WDT
WDT
SELECT PS2~-PSO  “ 1117 1:128
SELECT PSA TMRO  WDT WDT
TMRO WDT  “CLRWDT” “SLEEP’
WDT TMRO TMRO

28 tenx technology,nc.
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7.2 pi
TM58PE10
(1)
(2) ( )
(3) RESETB1/VPP/PAS5/INT1 PAO/RESETBO/INTO( )
(4) WDT ( )
Internal RC or
Power Oscillator
Power On Or External RC
Power Down ¢
(Low Voltage .
Detector) - S)_/nchronlze by
ripple counter
RESETB / VPP |
PAO ] L
Delay for Setup
— Time —» Reset

WoTE | wDT | ~.7 4

WDT Bverflow

On-chip RC oscillator

7-2

7-2 TM58PE10
configuration word bit6~bit5

RC

6 16ms
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Tps Es =1
gt TMS58PE10
RAM TO
PD 7-3
N/A Accumulator XXXX XXXX PPPP PPPP
N/A IODIR 1111 1111 1111 1111
N/A Select ---11 1111 ---11 1111
O00H IAR | e e e
01H TMRO XXXX XXXX PPPP PPPP
02H PC 1111111 1111 1111111 1111
03H STATUS 0001 1xxx 000? ?ppp '
04H BSR ( ) 111X XXXX 111p pppp
04H BSR ( ) TXXX XXXX 1ppp ppppP
05H PORTA 0000 xxxx 0000 pppp
06H PORTB XXXX XXXX PPPP PPPP
07H~1FH XXXX XXXX Pppp pppp
20H PULL-Hi 0000 0000 0000 0000
21H IRQM 0000 0000 0000 0000 2
22H IRQF 0000 0000 0000 0000
23H WDTSEL 0000 0011 0000 0011
24H TMR1 Control 0100 0000 0100 0000
25H TMR2 Control 0100 0000 0100 0000
26H TMR1 Preload i g L
27H TMR2 Preload 11 11t 11111111
28H~3FH XXXX  XXXX Pppp pppp
40H WAKE_UP 000- --00 000- --00
41H -000 0000 -000 0000
7-3
X: ; P ;7 ;
- i, 0"
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7.3 E{Jéﬁﬁi?c STATUS BIT[6:5] ( )
STATUS BIT[6:5]( )
“ Leall “,* Lgoto “, “Ret ”, “Retla “, “ Reti OTP
7-4
Push PC address to stack

PC 006 H >< 007 H >< 008 H >< 009 H >< 300 H >< 301 H ><_>

L\
PORTB 00 H \ \ >
STATUS *E:\E:é:é:é:é: FHETCOI IO
Blt[6](A8) l ...................... _>
Bit [5] IHRERERIREHERERI >
(SAO; A9)
MOVAM MOVM ADDAM

Instruction NOP | MOVLA O5H | Lcall 300H PORTB PC, M PC, M -»>

Pop PC address from stack

~

PC > >< 302 H >< 307 H >< 308 H >< 009 H >< 010 H ><O11H

PORTE 00 H |\ X _70H
STATUS \ &
Bit[6](A8) P |
Bit[5] &
(SAO; A9)
MOVAM
. RETLA20H RETLA70H RETLA8OH NOP
Instruction PORTB
7-4 STATUS BIT[6:5] ( )
31 tenx technology,nc.
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PE10

STATUS BIT[6:5] =00
STATUS BIT[6:5] =10 3FEH
TM58PE10 STATUS BIT[6:5] =11( )
PC+1 STATUS BIT[6:5] = 00 STATUS bit
[6:5]=10 STATUS BIT[6:5]( )
Configuration Word [11]=0
STATUS BIT[6:5] =10 7-5
Push PC address to stack Finish interrupt
Occur interrupt Interrupt vector Pop PC address from stack
PC-2 PC-1 PC PC+1 l ____________ PC+1 PC+2
PC 030 H ><031H ><032H ><034H ><“'><3FEH ____________ ><034H ><035H
STATUS \
Bit [6]
(A8) | X |
Bit [5] / k
(SAO0; A9) /
BSM ----------------------------
Instruction NOP NOP MOVLA 55H MOVLA 55H
STATUS, B6
7-5 STATUS bit [6:5]
Configuration Word  [11] =1
32 tenx technology,nc.
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7.4 Timerl Timer2

7-6-1 TMR1/TM2

TMR1/TMR2

Load mode=0

Write

TMR1/TMR2 ,
1,TMR1/TMR2

TMRLUTMR2 data register

Preload
TMR1 TMR2 data

Load mode=1 >
Write >

g

Load mode
Control

Counter
TMRY TMR2 data

7-6-1 TMR1/TMR2

TM58PE10

TMR1/TMR2
,  TMR1/TMR2

TMR1/TMR2

IRQ

(Count overflow)
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7-6-2 Timer1 Timer2 Timer1 Timer2
8 FFH 16
FFFFH Timer1 Timer2
= “OOH” “01 H”
System CLK EXT_CLK EXT_CLK System CLK (Crystal)
(Internal RC) ¢ ¢ Or
Or Rising Edge / Rising Edge / Dependent Crystal
(External RC) | £ 1jing Edge Falling Edge
MUX MUX
Prescaler rate Prescaler rate
1:1~1:128 1:1~1:128
Timer1 Timer2
Enenbl ] Timer1 Timer2 < Enenbl
< ®
v
Count overflow Count overflow
Occur interrupt Occur interrupt
7-6-2 TMR1 TMR2
ez tenx technology,nc.
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16 RC timer1
timer2 timer2 timer1 16
Timer1 timer1 Timer2
timer2 1:1 Timer1 Timer2
TMR1 TMR2 RC RC
Configuration Word TMR1 TMR2 7.4.1
71 7.4.1: Configuration Word  [10:9] [1:0] ?

( 77
RC, RC Crystal
0OSC1/0SC2 1/O
TIMER1 TIMER2
Configuration Word [10:9] [1:0]

OSC1 | Timer1 | Timer2 Configuration Word
0SC2
[10] | [9] [1] [0]
INRC| 10C | FOSC1 | FOSCo0 |IN_RC |Crystal |EX_RC
INRC | /0 [IN.RC| - 1 1 [ = Y,
IN_RC | Clock | IN_RC |Crystal| 1 0 [Crystal (HS, XT,LP) | V v
Crystal | Clock | ----- Crystal| 0 0 |Crystal (HS, XT,LP)| - \% -
EX RC | Clock |[EX RC| ----- 0 0 External RC V

7-7  Configuration Word TMR1 TMR2
(V: y - )

7-7  , TMR1 TMR2 Hommn EXT CLK TMR1
TMR2 (16 ) [10:9]=10 RC TMR2
TMR1 TMR2 6-13 6-14
3% tenx technology,nc.
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7.5 Configuration Word, Timerl1,Timer2

1 Timer1

Timer1 EXT_CLK.
Timer1_con EQU 24H
Timer1_pre EQU 26H

MOVLA 59H
MOVAM Timer1_con ; Timer1 source from EXT_CLK (H -> L transtion)

; Prescaler rate 1:2
MOVLA 06H
MOVAM Timer1_pre ; In Timer1_con load data mode=1
; Timer1 count value = 06H
; Total count N times occur overflow = 6 times

BSM Timer1_con,b7 ;

BSM
NS _ >< ______________ ><
Timer1con,B7
Timerl 06 H ><06H O5H X _____ O01H Q @ 05H

Timer1 I_I

count overflow .
Overflow signal”

Count six times

36 tenx technology,nc.
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17t Configuration Word ~ [10:9]= 10
RC.
Timer1 RC.
Timer2 Crystal.

Timer1_con EQU 24H
Timer2_con EQU 25H
Timer1_pre EQU 26H
Timer2 _pre EQU 27H

MOVLA 40H
MOVAM Timer1_con ; Timer1 source from Internal RC set prescaler rate 1:1

MOVLA 01H
MOVAM Timer2_con ; Timer2 source from Crystal and prescaler rate 1:2

MOVLA 77H :
MOVAM Timer1_pre ; In Timer1_con set load data mode=1
;Timer1 count value=77H

MOVLA 50H
MOVAM Timer2_pre ; In Timer2_con load data mode=0
; Timer2 count value = FFH (default value)
; Waiting “FFH” count overflow then load “50H” to Timer2

BSM Timer2_con,b7 ; Timer2 countdown enable
BSM Timer1_con,b7 ; Timer1 countdown enable

37 tenx technology,nc.
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3:
177t Configuration Word ~ [10:9]= 11
RC, OSC1/0SC2 1/O
Timer1 RC.
Timer2 timer1,timert  I\timer2 16

Timer1_con EQU 24H
Timer2_con EQU 25H
Timer1_pre EQU 26H
Timer2 _pre EQU 27H

MOVLA 42H
MOVAM Timer1_con ; Timer1 source from internal RC and prescaler rate 1:4

MOVLA 60H
MOVAM Timer2_con ; Timer2 source from timer1 and only can set prescaler rate 1:1
; connect to be 16 bit x1 timer

MOVLA 77H
MOVAM Timer1_pre ; In Timer1_con set load data mode=1

MOVLA 50H ; In Timer1_con set load data mode=1
MOVAM Timer2_pre ; 16 bit x 1 timer value = 5077 H

BSM Timer1_con,b7 ; Timer1 countdown enable ( first order countdown first)
BSM Timer2_con,b7 ; Timer2 countdown enable ( second order countdown later)

38 tenx technology,nc.
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4:
17t Configuration Word ~ [10:9]= 10
crystal.
Timer2 crystal.
Timer1 timer2,timer1  I\timer2 16

Timer1_con EQU 24H
Timer2_con EQU 25H
Timer1_pre EQU 26H
Timer2 _pre EQU 27H

MOVLA 60H
MOVAM Timer1_con ; Timer1 source from Timer2 and only can set prescaler rate 1:1

MOVLA 41H
MOVAM Timer2_con ; Timer2 source from Crystal and prescaler rate 1:2

MOVLA 50H
MOVAM Timer2_pre ;

MOVLA 77H
MOVAM Timer1_pre ; Timer1 count value = 7750 H

BSM Timer2_con,b7 ; Timer2 countdown enable ( first order countdown first)
BSM Timer1_con,b7 ; Timer1 countdown enable ( second order countdown later)
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5:
1l#7t- Configuration Word ~ [10:9]= 00
crystal.
Timer1 EXT_CLK.
Timer2 crystal.

Timer1_con EQU 24H
Timer2_con EQU 25H
Timer1_pre EQU 26H
Timer2 _pre EQU 27H

MOVLA 58H

MOVAM Timer1_con ; Timer1 source from EXT_CLK (H -> L transtion)
; Prescaler rate 1:1

MOVLA 40H

MOVAM Timer2_con ; Timer2 source from Crystal
; Prescaler rate 1:1

MOVLA 77H
MOVAM Timer1_pre ; In Timer1_con load data mode=1
; Timer1 count value = 77H

MOVLA 50H
MOVAM Timer2_pre ; In Timer2_con load data mode=1
; Timer2 count value = 50H

BSM Timer2_con,b7 ;
BSM Timer1_con,b7 ;
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famEmomman  TMSGPE10
8.
I\c/)lnemonic Instruction Cycles Status OP-code
perands Code (Advance) Affected

ADDAMM, m | (M)+(acc) — (M) 1 | C,DC,Z | 100101 1MMM MMMM
ADDAMM, a | (M)+(acc) — (acc) | 1 | C.DC,Z | 10 0101 OMMM MMMM
ANDAM M. m | (M) - (acc) — (M) 1 Z 100100 MMM MMMM
ANDAM M. a | (M) - (acc) — (acc) | 1 Z 100100 OMMM MMMM
ANDLA | Literal - (acc) — (acc) 1 Z 1110010 101 111
BCMM,b0 | Clear bit0 of (M) 1 None | 00 1100 OMMM MMMM
BCMM,b1 | Clear bit1 of (M) 1 None | 00 1100 TMMM MMMM
BCMM,b2 | Clear bit2 of (M) 1 None | 00 1101 OMMM MMMM
BCMM,b3 | Clear bit3 of (M) 1 None | 00 1101 TMMM MMMM
BCMM, b4 | Clear bit4 of (M) 1 None | 00 1110 OMMM MMMM
BCMM,b5 | Clear bit5 of (M) 1 None | 00 1110 TMMM MMMM
BCMM,b6 | Clear bit6 of (M) 1 None | 00 1111 OMMM MMMM
BCMM,b7 | Clear bit7 of (M) 1 None | 00 1111 TMMM MMMM
BSM M, b0 Set bit0 of (M) 1 None | 00 1000 OMMM MMMM
BSM M, b1 Set bit1 of (M) 1 None | 00 1000 MMM MMMM
BSM M, b2 Set bit2 of (M) 1 None | 00 1001 OMMM MMMM
BSM M, b3 Set bit3 of (M) 1 None | 00 1001 TMMM MMMM
BSM M, b4 Set bit4 of (M) 1 None | 00 1010 OMMM MMMM
BSM M, b5 Set bit5 of (M) 1 None | 00 1010 1MMM MMMM
BSM M, b6 Set bit6 of (M) 1 None | 00 1011 OMMM MMMM
BSM M, b7 Set bit7 of (M) 1 None | 00 1011 1MMM MMMM
BTMSC M, bo | P10 of (V) = 0. skip (;ki;) None | 00 0100 OMMM MMMM
BTMSC M, b1 | b:fgx‘:fir(l';’i)ruigérfkip (;ki;) None | 000100 1MMM MMMM
BTMSC M, b2 | P12 of (V) = 0. skip (;ki;) None | 00 0101 OMMM MMMM
BTMSC M, b3 | P19 o (V) = 0. Skdp (;k;;) None | 00 0101 1MMM MMMM
BTMSC M, b4 | " Pt of (M) = 0, skdp (;ki“;) None | 00 0110 OMMM MMMM

41
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BTMSC M, b5 | 'TPitd of (M)=0, skip |- 1+ 1\ 0 1000110 1MMM MMMM
next instruction (skip)
BTMSC M, be | [FPit6 of (M)=0, skip | 1+ 1\ 0 1000111 OMMM MMMM
next instruction (skip)
BTMSC M, b7 | 'TRIt7 of (M)=0, skip | 1+ 1\ 0 1000111 1MMM MMMM
next instruction (skip)
BTMSS M, bo | [FPit0of (M) =1, skip | 1+ 1 0| 50 0000 OMMM MMMM
next instruction (skip)
BTMSS M, b1 | TRit1of (M)=1,skip | 1+ 1 | 60 0000 1MMM MMMM
next instruction (skip)
BTMSS M, b2 | 'fPitzof (M) =1, skip | 1+ 10 | 60 0001 OMMM MMMM
next instruction (skip)
BTMSS M, b3 | TRit3of (M) =1, skip | 1+ 1\ o 1000001 1MMM MMMM
next instruction (skip)
BTMSS M, ba | TRit4Of (M)=1, skip |- 1+ 1\ oo 1000010 OMMM MMMM
next instruction (skip)
BTMSS M, b5 | TPitd of (M) =1, skip | 1+ 1\ | 600010 1MMM MMMM
next instruction (skip)
BTMSS M, be | 'TPit6of (M) =1, skip | 1+ 1\ 100 0011 OMMM MMMM
next instruction (skip)
BTMSS M, b7 | TRIt7 of (M) =1, skip | 1+ 1 | 000011 1MMM MMMM
next instruction (skip)
CALL | Call subroutine 2 None 1101101 111 1T
CLRA Clear accumulator 1 Z 10 0001 0000 0000
CLRM M Clear memory M 1 Z 10 0001 1MMM MMMM
Clear watch-dog — ==
CLRWDT ronator 1 | TO,PD | 10 0000 0000 0001
COMM M, m ~(M) — (M) 1 y 10 0010 1MMM MMMM
COMM M, a ~(M) — (acc) 1 Z 10 0010 OMMM MMMM
DECM M, m Decrement M to M 1 Z 10 0110 1MMM MMMM
DECM M, a (M) = 1 — (acc) 1 z 10 0110 OMMM MMMM
pEcmsz M, m| M) =1 = (M), skipif | 1+ 1 oo 110 0111 1MMM MMMM
M)=0 (skip)
DECMSZ M, a |(M) =1 (acc), skipif| 1+ o0 1 100111 OMMM MMMM
M)=0 (skip)
GOTO | Goto branch 2 None | 111010 1111 [ 111
INCM M, m (M) + 1 — (M) 1 Z 10 1000 1MMM MMMM
INCM M, a (M) + 1 — (acc) 1 Z 10 1000 OMMM MMMM
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INCMSZ M, m| M)+ 1 — (M), skipif | 1+ 1 oo 1401001 1MMM MMMM
M)=0 (skip)

INCMSZ M, a | (M) + 1~ (acc), skipif| 1+ None |10 1001 OMMM MMMM
M)=0 (skip)

IODIR M Set i/o direction 1 None 10 0000 0000 OMMM
IORAM M, m | (M) ior (acc) — (M) 1 Z 10 1111 1MMM MMMM
IORAM M, a | (M) ior (acc) — (acc) 1 Z 10 1111 OMMM MMMM

IORLA | Literal ior (acc) —(acc) 1 Z 1100110011 1T

Call subroutine. 0101111111 1111

LCALL | However, LCALL can 2 None

addressing 2K address
LGOTO | Go branch to any 2 None | O1T 1111 L1l 1111
address
MOVAM m | Move dataformaccto) None | 10 0000 1MMM MMMM
memory
MOVLA | Move literal to 1 None | 11000111 11 1111
accumulator
MOVM M, m (M) — (M) 1 Z 10 0011 TMMM MMMM
MOVM M, a (M) — (acc) 1 Z 10 0011 OMMM MMMM
NOP No operation 1 None 10 0000 0000 0000
RET Return 2 None 111111 0111 1111
Return and enable
RETI INTM 2 None 111111 1111 1111
Return and move
RETLAI literal to accumulator 2 None 111100 LHEL 11
RLMM, m | Rotate 'ﬁ';tglrfm mto | c 10 1100 1MMM MMMM
RLMM,a | Rotate 'eaﬁcgom mto | C 10 1100 OMMM MMMM
RRMM. m | Rotate ”ﬁ;‘;l‘cfrom mto| c 10 1110 1MMM MMMM

RRMM, a | Rotate ”gahggmm mto| c 10 1110 OMMM MMMM

SELECT Set select register 1 None 10 0000 0000 0010

SLEEP Enter S'riigésa"'“g) 1 | TO,PD | 100000 0000 0011
SUBAM M, m (M)—(acc) — (M) 1 C,DC,Z | 10 1010 1MMM MMMM
SUBAM M, a | (M)—(acc) — (acc) 1 C,DC, Z | 10 1010 OMMM MMMM

23
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SWAPM M, m | SWap daa fromm to None | 10 1101 1MMM MMMM
SWAPM M, a | SWaP da;igom m to None |10 1101 OMMM MMMM
XORAM M, m | (M) xor (acc) — (M) z 101011 1MMM MMMM
XORAM M, a | (M) xor (acc) — (acc) V4 10 1011 OMMM MMMM

XORLA | Literal ?:é C()aCC) - 7 111000 11 11 1111

tenx technology,inc.

Rev1.1 2005/01/12



http://www.ic-cn.com.cn

WWW.IC-Ch.com.cn

+iERIE R {D/ERAT

tenx technology inc.

TM58PE10

9.
9.1
Vss-0.3V to Vss+5.5v ... -50 10125
...... Vss-0.3V to VDD+0.3V 0 to 70
9.2
Test Conditi
Symbol Parameter est ~on |.|(.)ns Min.| Typ., Max.| Unit
VDD Conditions
VDD | Operating Voltage | --- 2.2 5.5 V
Low Voltage Detector
Vour Config bit6.bit5=00
Detect Voltage Low Voltage Detector
3V (Idd = 1.5uA) 2 V
Config bit6.bit5=10
Viu | Input High Voltage | 5V I/0O Port 2 vDD | V
Vi Input Low Voltage | 5V I/O Port 0.8 Vv
LVD disable, WDT 1
disable
Ibp1 Standby Current 5V LVD disable, WDT " uA
enable
I Input Leakage | g, Vin=VDD, VSS 1 UA
Current
Voh=4.5V 9
- 5V Voh=4V 17
I/O Port Driving —
lon Current Voh=3.5V 23 mA
3V Voh=2.5V 6.5
Voh=2V 10
Vol=0.5V 20
5V Vol=01V 35
loL I/O Port Sink Vol=1.5V 50
mA
Current Vol=0.5V 10
3V Vol=01V 20
Vol=1.5V 25
Set PortB input pin and 60
Pull_Hi Pin 5V Pull_Hi
Rpuni Resister Set PortB input pin and 150 kQ
3V Pull_Hi
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9.3
Test Conditions
Symbol | Parameter VDD Conditions Min Typ. Max Unit
. System | 5V LP 32 200 Kby
sys Clock 3V Crystal mode 32 200
System 5V NT 0.2 10

foys2 Clock | 3V | Crystalmode | 0.2 10 | Mhz

£ System 5V HS 10 20 Mhz

sys3 Clock 3V Crystal mode

Syst 5V 10
fsysa gﬁ)gr(ﬂ 3V RC mode 10 Mhz
Watchdog | 5V 16

Twat Timer 3y | (Defaultvalue) 20 mS

Trht Reﬁ.?rtngdd gx (Default value) ;8 mS
9.4
94.1

TM58PE10 X XX X X
L’ G Green package; @) Pb-Free
C: Commercial
18:18 Pin,14:14Pin
L D:DIP, SD: Skinny DIP , S: SOP, SS: SSOP
p» Part number
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9.4.2
(1) 18 Pin DIP (300 mil)
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(2) 18 Pin SOP (300 mil)
Symbol MIN MAX
o A 0.093 0.104
AAAAdAAA[ARA AL ooos | ooz
D 0.447 0.463
E 0.291 0.299
© H 0394 0.419
(Y o § [N 0.016 0.050
S ©° o 8
o . UNIT:INCH
CEOOO®OE L
0.016typ | 0.050typ Note:
l l 1JEDEC OUTLINEMS-013 AB
2DIMENSIONS'D" DOES NOT INCLUDE MOLD FLASH
PROTRUSIONS OR GATE BURRBIOL D FL ASHPROTRUSIONS
AND GATE BURRS SHALL NOT EXCEEMDSGMmM(.006in)
PER SIDE
D 3DIMENSIONS'E' DOES NOT INCLUDE INTER_EAD FLASH

OR PROTRUSIONSNTERLEAD FLASH AND PROTRUSIONS
SHALL NOT EXCEER25mm(.010in) PER SIDE

SEATING PLANE
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