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ROM: 1K x 14
RAM: 25 x 8
2
I/O 12 1/0
/ 8bits x1 (TMRO)
8
Watchdog RC watchdog
watchdog
20 mS (5V)
RC, LP, NT, HS
2.2V~5.5V
79
3FFH

TM58PC10

20MS;
2.6S
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PA2 | 1 18 PA:
PAs| 2 17 PAo
RTCC | 3 16 | OSC:
RESETB/VPP | 4 15 | OSC2
VSS| 5 14 VDD
PBo| 6 13 PBr~
PB1| 7 12 PBs
PB2| 8 11 PBs
PB3| 9 10 PB4
DIP & SOP.
PA2| 1 20 PA:1
PA3| 2 19 | PAo
RTCC| 3 18 | OSC1
RESETB/VPP | 4 17 | OSC2
VSS| 5 16 | vDD
VSS| 6 15 | VvDD
PBO | 7 14 | PB7
PB1| 8 13 | PB6
PB2| 9 12 | PB5
PB3 | 10 11 | PB4
SSOP.
RTCC | 1 14 | OSCy
RESETB/VPP | 2 13 | OSC2
VSS| 3 12 VDD
PBo| 4 11 PB-
PBi| 5 10 PBs
PB2| 6 9 PBs
PBs| 7 8 | PB4
DIP & SOP.

2 tenx technology, inc.
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I/0
RTCC | TMRO
PAz.0 /O |I/O
PB7-o /O |I/O
& VPP ( )
RESETB/VPP I |1
2
0OSC: I
0OSC2 O
VDD P
VSS P
K ; O: ; 1/10: Bi- ;P
Name Addr | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 Bitl | BitO
CONFIG CPT | WDTE |FOSC: | FOSCo
(Instruction)
SELECT SURo [EDGEo| PSA PS2 PS1 PSo
IAR $00 A4 Az A2 A1 Ao
TMRO $01 D7 Ds Ds Da D3 D2 D1 Do
PC $02 D7 Ds Ds Da D3 D2 D1 Do
STATUS $03 SAo TOB | PDB Z DC C
BSR $04 D4 D3 D2 D1 Do
I/O Portp $05 PA3 PA2 PA1 PAo
1/0 Portg $06 PB~ PBs PBs PB4 PBs3 PB2 PB:1 PBo

tenx technology, inc.
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Instruction
Register
PB-~o
I/O Port
Instruction
PAs~o Decoder
T Data Bus

B — EPROM

ﬂ

Program

—————~ Counter

TMRo Select Status Acc BSR
T Register ﬂ ﬁ ﬂ
WDT/TMRo ALU and Control 25 bytes RAM
Prescaler Unit
Watch D . i i
a}l'icmerog < Oscillator <« Con\fll\?grrdatlon
O Sleep i i i
RTCC OSC; OSC, RESETB/VPP

tenx technology, inc.
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5.
TM58PC10
51
TM58PC10 1K Icall Igoto
TM58PC10ﬁEJ* /I\FI’?G‘\EIJlK 10 1K
1K 1K+M M NOP
000h ROM 5-1
0O00H
PAGEOQO...
1FFH ...
200H
PAGE1
3FFH Reset vector

5-1 ROM

5 tenx technology, inc.
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configuration word 800H WDT ( 5-2).
Bit Symbol Description
Bit1 | Bito OSC Type Resonance Frequency
0 O LP (low speed) 32~200K HZ
1~0| FOSC1~FOSCo 0 1 NT (Normal speed) 200K~10M Hz
1 0 HS (high speed) 10~20M Hz
1 1 RC 32K ~ 6M Hz
WDTE: Watchdog enable/disable control
2 WDTE 1: WDT enable
0: WDT disable
CPT: Code Protection bit
3 CPT 1: OFF
0: ON

5-2 Configuration Word

5.2

TM58PC10 25

(PC) (TMRO) bank I/O
TM58PC10 3 (IAR) (Select) 110
(IODIR) 5-3
Banko
00h IAR
01h TMRO
02h PC
03h STATUS
04h BSR
05h PORTA
06h PORTB
07 — OF
9+16=25
10 -1F
5-3

tenx technology, inc.
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A. bank
bank
(BSR=00H) 00h
NOP
B. WDT TMRO
3FH 5-4
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~PSo| 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: 1
0: 1
SURo: TMRO
5 SURo 1: RTCC
0: ( )4
5-4
C. I/lO I/O
IODIR
/0

7 tenx technology, inc.
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[ 10
1
1. call, goto, Igoto, Icall:
2. retla, ret:
® 1
GOTO CALL MOVAM 02H
TM58PC10 2
LCALL LGOTO LCALL LGOTO ROM
CALL GOTO 8 9 ( )
LCALL LGOTO 10 ROM
® TMRO 8 / RTCC
1
A.
B.2
C.
° ALU TO PD

8 tenx technology, inc.
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C
1: MSB 1: (D
0: 0: MSB
DC
1 1
0 0
Z 1: 0
0: 0
(=2)
PD 1: CLRWDT 1
0: SLEEP 0
TO 1: CLRWDT SLEEP 1
0: WDT 0
SA0 0 Pageo (000H~1FFH)
1 Page1 (200H~3FFH)
5-5
c=1 C
5-5-1
BOH —50H 50H— BOH
C |B7|B6|B5/|B4|B3|B2|B1|BO C |B7|B6|B5|B4|B3|B2|B1|B0
1/0/1/1/0|/0|0]|0 ol1]/0|1]0|0]0]|O
+ 1/o0/1/1l/0|l0|0]|0O| + ol1]/o0|l1]0|0]0]|O
= 1/0/1]/1|/0|l0|l0|0|0] = |o|1]/0|1|l0]0|0O|0O]O

5-5-1

9 tenx technology, inc.
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2:TO PD 5-5-2
TO PD
TO PD
0 0 WDT
0 1 WDT
1 0 RESETB “ oo
1 1
RESETB
5-5-2
Bank Bank bit4~bit0
OOH~1FH 00H~0FH(BankO0)
5-6
Operand BSR
4 0 4 0
L 00 L |
OF
10
—> -
Select location Select location
1F
5-6
® Port A~-B 110 1/O /O
I/0 I/0 10

10

tenx technology, inc.
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TM58PC10

0.
6.1 TMRO Watchdog
6-1 TMRO/WDT TMRO
WDT
EDGEO RTCC
Instruction
Cycle \LJ/
0 1
SURO
WDT Timer
|—> 2To 1 MUX
|
0 L 1
T
2 to 1 MUX %—‘ 2 To 1 MUX
i PSA PSA i
8-bit prescaler
Synchronize with 2 .
internal cycles 8 hit
(T2and T4)
|_> 8 To 1 MUX
PS2~PS0
TMRO Counter
1 0
8 bit 2To 1 MUX
PSA #
Data bus WDT time-out

6-1 TMRO/WDT

11
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TMRO 8 / TMRO
SURO TMRO
1
SURO 1 TMRO EDGEO
1 TMRO
TM58PC10 T2 T4
2
2
WDT 8 WDT
RC WDT WDT
( bit4) 0 WDT
PS2~PS0O
‘111 1 128
PSA TMRO WDT WDT TMRO
TMRO WDT WDT TMRO (2-3)
WDT *“ CLRWDT” “ SLEEP”
WDT TMRO TMRO
Clrwdt Clrwdt  ; clear prescaler & WDT
Clrm TMRO ; clear prescaler & TMRO Movla B’00xx0xxx’
Movla B’00xx1111 Select ; et prescaler to TMRO
Select ; with new rate
Clrwdt
Movla B’00xx1xxx’ ; set prescaler to
desired
1 2
TMRO WDT WDT TMRO

12

tenx technology, inc.
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6.2
TM58PC10

(1)

(2) RESETB/VPP

(3) WDT (  WDTE ).

Power On
RESETB/V PP
Pin

- Delay for Setup
Time —» Reset

WDTE —» WDT r

WDT overflow On-chip RC oscillator

6-2

6-2
RC

20ms process
RAM TO
PD 6-3

13 tenx technology, inc.
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Address Name Cold Reset Warm Reset
N/A Accumulator XXXX XXXX PPPP PPPP
N/A IODIR 1111 1111 1111 1111
N/A Select --11 1111 --11 1111
00h AR | e e e
01lh TMRO XXXX XXXX PPPP pPPpPpP
02h PC 1111111 1111 1111111 1111
03h STATUS 0001 1xxx 0007? ?ppp
04h BSR 111X XXXX 111p pppp
05h PORTA 0000 xxxx 0000 pppp
06h PORTB XXXX XXXX PPPP PPPP
General XXKX XXXX PPPP PPPP
Purpose RAM
6-3 RESET CONDITIONS
; ;7 "0”

14
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Mnemonic Instruction Cycles Status OP-code
Operands Code (Advance) Affected
ADDAM M, m (M)+(acc) — (M) 1 C, DC, Z| 10 0101 1IMMM MMMM
ADDAM M, a (M)+(acc) — (acc) 1 |C,DC,Z| 100101 OMMM MMMM
ANDAM M, m (M) - (acc) - (M) 1 Z 10 0100 1IMMM MMMM
ANDAM M, a (M) - (acc) — (acc) 1 Z |100100 OMMM MMMM
ANDLA | Literal - (acc) — (acc) 1 z 11 1001 iiii iii
BCM M, b0 Clear bit0 of (M) 1 None |00 1100 OMMM MMMM
BCM M, bl Clear bitl of (M) 1 None |00 1100 IMMM MMMM
BCM M, b2 Clear bit2 of (M) 1 None |00 1101 OMMM MMMM
BCM M, b3 Clear bit3 of (M) 1 None |00 1101 1IMMM MMMM
BCM M, b4 Clear bit4 of (M) 1 None |001110 OMMM MMMM
BCM M, b5 Clear bit5 of (M) 1 None |001110 IMMM MMMM
BCM M, b6 Clear bit6 of (M) 1 None |001111 OMMM MMMM
BCM M, b7 Clear bit7 of (M) 1 None |001111 IMMM MMMM
BSM M, b0 Set bit0 of (M) 1 None |00 1000 OMMM MMMM
BSM M, bl Set bitl of (M) 1 None |00 1000 1IMMM 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 1IMMM 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 IMMM 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 IMMM MMMM
BTMSC M, b0 | If bitO of (M) = 0O, skip next instruction |1 + (skip)| None |00 0100 OMMM MMMM
BTMSC M, bl | If bitl of (M) = 0, skip next instruction |1 + (skip)| None |00 0100 IMMM MMMM
BTMSC M, b2 | If bit2 of (M) = 0, skip next instruction |1 + (skip)| None |00 0101 OMMM MMMM
BTMSC M, b3 | If bit3 of (M) = 0, skip next instruction |1 + (skip)] None |00 0101 IMMM MMMM
BTMSC M, b4 | If bit4 of (M) = 0, skip next instruction |1 + (skip)| None |00 0110 OMMM MMMM
BTMSC M, b5 | If bit5 of (M) = 0, skip next instruction |1 + (skip)| None |00 0110 IMMM MMMM
BTMSC M, b6 | If bit6 of (M) = 0, skip next instruction |1 + (skip)| None |00 0111 OMMM MMMM

15 tenx technology, inc.
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BTMSC M, b7 | If bit7 of (M) = 0, skip next instruction |1 + (skip)| None |00 0111 IMMM MMMM
BTMSS M, b0 | If bit0 of (M) = 1, skip next instruction |1 + (skip)| None | 00 0000 OMMM MMMM
BTMSS M, b1 | If bitl of (M) = 1, skip next instruction |1 + (skip)| None |00 0000 IMMM MMMM
BTMSS M, b2 | If bit2 of (M) = 1, skip next instruction |1 + (skip)| None |00 0001 OMMM MMMM
BTMSS M, b3 | If bit3 of (M) = 1, skip next instruction |1 + (skip)| None |00 0001 IMMM MMMM
BTMSS M, b4 | If bit4 of (M) = 1, skip next instruction |1 + (skip)| None |00 0010 OMMM MMMM
BTMSS M, b5 | If bit5 of (M) = 1, skip next instruction |1 + (skip)| None |00 0010 IMMM MMMM
BTMSS M, b6 | If bité of (M) = 1, skip next instruction |1 + (skip)| None |00 0011 OMMM MMMM
BTMSS M, b7 | If bit7 of (M) = 1, skip next instruction |1 + (skip)| None |00 0011 1MMM MMMM
CALL | Call subroutine 2 None 11 0110 iiii iii
CLRA Clear accumulator 1 z 10 0001 0000 0000
CLRM M Clear memory M 1 Z 10 0001 1IMMM MMMM
CLRWDT Clear watch-dog register 1 TO, PO 10 0000 0000 0001
COMM M, m ~(M) — (M) 1 Z 1100010 IMMM MMMM
COMM M, a ~(M) — (acc) 1 Z 10 0010 OMMM MMMM
DECM M, m Decrement M to M 1 Z 10 0110 1IMMM MMMM
DECM M, a (M) -1 — (acc) 1 Z 10 0110 OMMM MMMM
DECMSZ M, m (M) —1— (M), skipif (M)=0 1+ (skip)| None |100111 1IMMM MMMM
DECMSZ M, a (M) — 1 — (acc), skip if (M) =0 1 + (skip)| None |100111 OMMM MMMM
GOTO | Goto branch 2 None 11 101 iiii iii
INCM M, m M)+1—- (M) 1 Z 10 1000 IMMM MMMM
INCM M, a (M) + 1 — (acc) 1 Z 10 1000 OMMM MMMM
INCMSZ M, m (M) +1— (M), skipif(M)=0 1+ (skip)| None |101001 1MMM MMMM
INCMSZ M, a (M) + 1 — (acc), skip if (M) =0 1+ (skip)| None |10 1001 OMMM MMMM
IODIR M Set i/o direction 1 None 10 0000 0000 OMMM
IORAM M, m (M) ior (acc) — (M) 1 Z 10 1111 IMMM MMMM
IORAM M, a (M) ior (acc) — (acc) 1 Z 10 1111 OMMM MMMM
IORLA | Literal ior (acc) — (acc) 1 z 11 0011 iii iiii

16
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LGOTO | Go branch to any address None 01 ZLiii iiii iii
MOVAM m Move data form acc to memory None |10 0000 IMMM MMMM
MOVLA | Move literal to accumulator None 11 0001 iiii iiii
MOVM M, m (M) — (M) Z 10 0011 IMMM MMMM
MOVM M, a (M) — (acc) Z 10 0011 OMMM MMMM
NOP No operation None 10 0000 0000 0000
RET Return None 1111110111 11112
RETI (note) Return and enable INTM None | 11111111111111
RETLA | Return and move literal to accumulator None 11 1100 iiii iiii
RLM M, m Rotate left from m to itself C 10 1100 IMMM MMMM
RLM M, a Rotate left from m to acc C 10 1100 OMMM MMMM
RRM M, m Rotate right from m to itself C 101110 IMMM MMMM
RRM M, a Rotate right from m to acc C 10 1120 OMMM MMMM
SELECT Set select register None 10 0000 0000 0010
SLEEP Enter sleep (saving) mode TO, PO 10 0000 0000 0011
SUBAM M, m (M)—(acc) — (M) C,DC, Z| 101010 1IMMM MMMM
SUBAM M, a (M) —(acc) — (acc) C,DC,Z|101010 OMMM MMMM
SWAPM M, m Swap data from m to itself None |10 1101 IMMM MMMM
SWAPM M, a Swap data from m to acc None |101101 OMMM MMMM
XORAM M, m (M) xor (acc) — (M) Z 10 1011 1IMMM MMMM
XORAM M, a (M) xor (acc) — (acc) Z 10 1011 OMMM MMMM
XORLA | Literal xor (acc) — (acc) Z 11 1000 iiii iiii
TM58PC10 “‘RETI”
17 tenx technology, inc.
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... Vss-0.3VtoVss+5.5v ... —-507C to 125C
... Vss-0.3V to VDD+0.3V 0°C to 70°C

Test Conditions
Symbol Parameter Min.| Typ.| Max.| Unit
VDD Conditions
VDD Operating Voltage| --- 2.2 55 \%
Viu 5V
Input High Voltage I/O Port 2 VDD Y
Vi 5V
Input Low Voltage I/O Port 0.8 Y,
WDT disable 1
IbD1 Standby Current SV 10 UA
WDT enable
n Input Leakage 5v Vin=VvDD, VSS 1 UA
Current
Voh=4.5V 9
lon I/O Port Driving 5v Voh=4V 17 mA
Current Voh=3.5V 23
Vol=0.5V 20
loL 1/0 Port Sink 5v Vol=01V 35 mA
Current
Vol=1.5V 50
18 tenx technology, inc.
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8.3
Test Conditions
Symbol Parameter VDD Conditions Min Typ Max Unit
System 5V 32 200
fsys1 Clock 3V LP Crystal mode 32 200 Khz
System 5V 0.2 10
fsys2 Clock 3V NT Crystal mode 0.2 10 Mhz
fsys3 Sc):/ztar(n g\\; HS Crystal mode 10 20 Mhz
System 5V 6
Watchdog 5V 20
Twat Timer 3V 30 mS
T Reset Hold 5V 20 ms
rht Time 3V 30

19 tenx technology, inc.
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