+HiERIEER{DH/REAT

tenx technology inc. TM58PR1 O

U 2
2 e e e e e e aeaeeeeeeceeaaaaaaaa- 3
B e e e e e e eaeeeeeceeaaaaaaaaan 4
A e e e e eeeeeeeaaaaaa. 5
4.1 Bank e eaeeeeeeaaaan 6
4.2 TMRO TIMER e e i e eeaeaeeaaaaaaaaaaa 7
G T 8
A e e e e eaeeeeeceeaaaaaaaa- 9
S 0 T g 10
T =0 o /= 11
S 0T o 12
4.8 MODL , MODH, CG_CTRL it ie i e i e ieececcecceccaceaanaanaannnn 15
e 17
0 1 18
5 O = 1 20

D e e e e e e e e e eeaeaeeeceeceaaaaaaa 21
S J001 R 17 22
7 24
.......................................................... 24

010111 TR0 T oo 25
.......................................................... 26
72 27
RS 27
.......................................................... 28

. 29
e 32
0 32
7 32
0 33

10, e e e e e ee e eeeaeeeeeaaaaaaaaan 34
) 34
10,2 e e e e e e eaeeeeeceaaaaaaaan 34

1 tenx technology, inc.

Rev 1.1 2005/01/12



+HiERIEER{DH/REAT

tenx technology inc. TM58PR1 O

ROM 1K x 14

RAM 24x8
4

/O 18 (PA7~PAo PBs~ PBo,PCz ~ PCo REM)
/ 8 x1(TMRo)

W N oW

NT

2.0V 3.6V
75
PBs ~ PBo, PC,-PCo
3FEH
3FFH

2 tenx technology, inc.
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tenx technology inc. TM58PR1O
PA6 1 24 | PA5
PA7 | 2 23 PA4
PCO| 3 22 PA3
PC1/LED| 4 21 PA2
REM| 5 20 PA1
VDD | 6 19 PAO
OSsC2| 7 18 | PB5
OsC1| 8 17 PB4
VSS 9 16 | PB3
PC2/VPP | 10 15 PB2
NC 11 14  PB1
NC 12 13  PBO

SOP (TM58PR10S24C)
SSOP(TM58PR10SS24C)

PAG 1 20 PA5
PA7| 2 19 PA4
PCO| 3 18 PA3
PC1/LED| 4 17 PA2
REM| 5 16  PA1
VDD | 6 15 | PAO
OsC2| 7 14 PB3
OSsC1| 8 13 | PB2
VSS 9 12 PB1
PC2/VPP | 10 11 | PBO

SOP (TM58PR10S20C)
SSOP (TM58PR10SS20C)

3 tenx technology, inc.
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PCo| 1 18  PAs
PC1/LED| 2 17  PAs4
REM | 3 16 | PAs
VvDD | 4 15 | PA2
OSCz2| 5 14 | PA1
OSC1| 6 13  PAo
VSS| 7 12 PBs
PC2/VPP | 8 11 | PB2
PBo | 9 10 | PB:1

SOP (TM58PR10S18C)

3.
Pin name | I/O |Description
PA -0 I/O |Bi-directional 8-bit input/output port .
PB 5.0 | [The PB port is a 6-bit input port with pull-down resistors.
PCo | |The PCy port is an input/OFF mode port with pull-down resistor.
PC;4 I/O [The PC, portis an I/O port with pull-down resistor.
PC, | |The PC; port is an input port with pull-down resistor.
REM O |Carrier output pin(Remote control output).
OSC1 | |Oscillator input
0OSC2 O [Oscillator output
VDD P |Power input
VSS P |Ground input

l: ; O: : 1/0: Bi- ;P

4 tenx technology, inc.
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4.
Name Addr | Bit7 | Bit6 | Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
CONFIG | 800H CPT LV1 LVO
IAR $00 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 PDB Z DC C
BSR $04 D4 D3 D2 D1 DO
PortA $05 | PA7 | PAG | PAS PA 4 PA 3 PA 2 PA 1 PA O
PortB $06 PBS PB4 PB3 PB2 PB1 PBO
PortC $07 PC2 PC1| PCO
MODL $20 | ML7 | ML6 | ML5 ML4 ML3 ML2 MLA1 MLO
MODH $21 | MH7 | MH6 | MH5 MH4 MH3 MH2 MH1 MHO
IRQ $22 | INTM INTF
PGS $23 PAGE1| PAGEO
PSTAT | 24 | iscup | watcup | putonn || pubsoun | _puriomn | _mose e
CG_CTL $25 REM LEVEL | MH8 ML8
TMRO_CTL | $26 Load |TMROEN| PS2 PS1 PSO

tenx technology, inc.
Rev 1.1 2005/01/12
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4.1 Bank
Name Addr |Bit 7| Bit6 | Bit5|Bit4|Bit3|Bit2|Bitl|Bit0
BSR $04 + + + D4 D3 D2 D1 DO
Value (After cold reset) 1 1 1 X X X X X
X: , +: ”1”
Bank
bank
(BSR=00H)
00h NOP Bank 5
00h~1Fh 4-
1
Operand BSR
7~0 4~0
L | L |
: 00 N
07
08
—>> <

Select location Select location
1F W
20
27

N
4-1
6 tenx technology, inc.
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TMRO 8

A.
B.
C.

TIMER

TIMER

TMRO

0

TM58PR10

4-2)

Control register TIMER (26H)

Bit

Symbol

reset

Description

Load

TMRO data load mode
1: If any operating instruction write data to TMRO data register,
The context of TMRO will be modified immediately.
0: If any operating instruction write data to TMRO data register,
The context of TMRO won’t be modified immediately until
Timercounter overflow.

TMROEN

TMRO enable flag
1: Start counting
0: Stop counting

PS2~PSo

PS2~ PSo | TMRO RATE

000

1:1

001

1:

010

011

—
o | &~ DN

100

1:16

101

1:32

110

1:64

111

1:128

4-2 TIMER

7 tenx technology, inc.
Rev 1.1 2005/01/12



+HiERIEER{DH/REAT

tenx technology inc.

TM58PR10

4-3 TMRO TMRO
TMRO
write J e load TMRO
Auto-load Ioa_d flag
b control write
Instruction clk
» Prescaler TMRO »IRQ
PS2~PS0 read
c Instruction Write 01H Read 01H
ounter
Pre-load TMRO V X
TMRO Decided by Load flag of TMRO_CTL \Y
26H TMRO
26H TMRO
TMRO _CTL Load 1 TMRO
4-3 TMRO
4.3 PC
10 1

1. Igoto, Icall

2. retla, ret, reti

1 PGS
MOVAM 02H
LCALL LGOTO 10 ROM

tenx technology, inc.
Rev 1.1 2005/01/12
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ALU PD
Bit | Symbol Description
Carry and Borrow bit:
ADD instruction SUB instruction
0 C
1:a carry occurred from the MSB |1: no borrow Nt
0: no carry 0:a borrow occurred from the MSB
Nibble Carry and Nibble Borrow bit
ADD instruction SUB instruction
1 DC 1: a carry from the low nibble 1: no borrow
bits of the result occurred 0: a borrow from the low nibble bits
0: no carry of the result occurred
Zero bit:
2 Z 1: the result of a logic operation is zero
0: the result of a logic operation is not zero
Power down flag bit: M°')
3 PD 1: Power on reset
0: Wake-up from sleep
4-4
C=1 C
4-5
PD
BOH 50H 50H BOH
C |B7|B6/B5|B4/B3|B2|B1|B0 C |B7|B6|B5|B4|B3|B2|B1|B0
1/0(1{1(0|0|0|0 0(1/0{1]0(0|0]O0
110(1{1(0|0|0|0 0O/1/0(1j0|0|0]O0
110(1{1/0|0|0(0]O0 0/1/0{1{0|0]|0|0|0
4-5
9 tenx technology, inc.
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4.5 PortA
Name Addr | Bit7 |Bit6|Bit5|Bit4|Bit3|Bit2|Bit1]|Bit0
PortA $05 | PA7 |PA6 |PA5|PA4|PA3|PA2|PA1|PAD
I/O (After cold reset) IN/R | IN/R | IN/R | IN/R | IN/R | IN/R | IN/R | IN/R
Value (After cold reset) 0 0 0 0 0 0 0 0
IN/R
“ 71
Port A I/0 I/0 “ |ODIR 05h” I/O
VDD
00—
| N < mux %
) e [wos
pull down
resistor
Output -
Enable i@os
4-6 PA
PA PA 5Ah
MOVLA 00h;
IODIR 05h; PA
MOVLA 5Ah;
MOVAM 05H; PA 5Ah
10 tenx technology,inc.
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4.6 PortB
Name Addr |Bit 7 |Bit6 |Bit5|Bit4|Bit3|Bit2|Bit1|Bit0
PortB $06 PB5 | PB4 | PB3 | PB2 | PB1 | PBO
PB 6 ‘* MOVM 06h, A” PB
PSTATI[5] PB PC PB PC
PB PSTAT bit7
( 7.1) 3FFh PB 4-
7
Wakeup enable
(bit7 of PSTAT)
PADI > Sleepmode- — ) »Wakeup
puII.down LD Q
e L stch DATA IN
Pull-down flag
(bit5 of PSTAT) | Read > CK
4-7 PB
PB
ORG OOH ;;
POWERON BTMSS 03H,b3 ;;
LGOTO WAKEUP_IN
BSM 24h,b7 ;; PB
MOVM 06h,ACC ;; PB
SLEEP ;;
ORG 3FFH ;;
LGOTO POWERON ;;

11

tenx technology,inc.
Rev 1.1 2005/01/12
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4.7 PortC
Name Addr |Bit7|Bit6|Bit5(Bit4|Bit3 Bit2 Bitl BitO
PortC $07 | - - - - - PC2 PC1 PCO
_ 0"
4.7.1 PCy
PCo JOFF PCo PCy
PSTAT[4] ( OFF )
OFF 1 PB PC
PB PC
PCo PSTAT bit6
( 7.1)
3FFh PC, 4-8
Wakeup enable
(g%:;?%%ﬂa}rgl (bit6 of ESTAT)
PAD D> Sleep mode——  »Wakeup
s LD Q
L atch DATA IN
(Eiti! gfogsﬂ?rg) | Read > ck
4-8 PCy
PCo
ORG OOH
POWERON BTMSS 03H,b3 ;;
LGOTO WAKEUP_IN
BSM 24h,b6 ;; PC
MOVM 07h,ACC ;; PC
SLEEP ;;
ORG 3FFH;;
LGOTO POWERON

12

tenx technology,inc.
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4.7.2 PC,
PC1 Vo PSTAT bit2
PCo PC4
PSTAT[4] PC, -
PC PB PC
PC,
PSTAT bit6 (
7.1) 3FFh PC, 4-9
hil - Wakeupenable
mes]}— |3~ REMLEDou (bit6 of PSTAT)
PAD > Sleep mode——|  »Wakeup
pull down S I—@%(gg?t@aﬁ% LD QTLJD;
= DATA IN

N Latch
L
NMOS Read4> Ck
Pull-down flag

(bit4 of PSTAT)

4-9 PC;
PC;
ORG 00H
POWERON BTMSS 03H,b3 ;;

LGOTO WAKEUP_IN

BSM 24hb6;;  PC

BSM 24h,b2;; PC;q

MOVM 07h,ACC ;; PC
SLEEP ;;

ORG 3FFH ;;

LGOTO  POWERON ;;

13 tenx technology,inc.
Rev 1.1 2005/01/12
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4.7.3 PC,
PC, PC, PSTAT[3] PB PC
PB PC
PB PSTAT
bit6 ( 7.1)
3FFh PCy 4-10
Wakeup enable
(bit6 of PSTAT)
PADI > Sleep mode——  )-»Wakeup
pull_down LD Q
s Laich DATA IN
Pull-down flag >
(bit3 of PSTAT) | Read > cK
4-10 PC,
PC,

ORG 00H

POWERON BTMSS 03H,b3 ;;
LGOTO WAKEUP_IN
BSM 24h,b6 ;; PC
MOVM 07h,ACC ;; PC
SLEEP ;;
ORG 3FFH ;;
LGOTO POWERON ;;

14

tenx technology,inc.
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4.8 MODL , MODH, CG_CTRL

ML

Name Addr [Bit7|Bit6|Bit5|Bit4|Bit3|Bit2| Bitl | Bit0
MODL $20 | ML7 | ML6 | ML5 | ML4 | ML3 | ML2 | ML1 MLO
After cold reset 1 1 1 1 1 1 1 1
Name Addr [Bit7|Bit6|Bit5|Bit4|Bit3|Bit2| Bitl | Bit0
MODH $21 | MH7 | MH6 | MH5 | MH4 | MH3 | MH2 | MH1 | MHO
After cold reset 1 1 1 1 1 1 1 1
Name Addr|Bit 7| Bit6|Bit5|Bit4 |Bit3| Bit2 | Bitl | Bit0
CG_CTL $25 - - - - |REM|LEVEL| MH8 | ML8
After cold reset 0 0 0 0 0 0 0 0
“ 7.1
- "0”
9 (
MH8~0 ML8~0)
125ns~64us ( sysclk =4 MHz ) 2
9 (8 MHz  sysclk =4 MHz ) 4-11
MH
ML = (2 * sysclk * (1-D) * T)
MH = (2 *sysclk *D * T)
ML MH 001H ~1FFH
D: (0<D<1)
sysclk: (MH2z)
T: (us)

tenx technology,inc.
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Clock Source = 4MHz, 1/3Duty, Output = 38kHz
Ans: MODL = 2*4M*(1-1/3)*(1/38K) = 8CH->17.50us( 17.54us).
MODH= 2*4M*(1/3)*(1/38K) = 46H->8.75us( 8.77us).
REM = 38.008kHz.

MH ML
- V‘ -
N O WY ®mMANA O o N~ © 1 ¥ ™mMN A O
I T T T T T I T a1 d Jd J4 JJ JJ J
===z =2 S=2=2=2=2=2z2z2 =2

High-level period is S
determined by MH whose valueis  |pgp7
limited between 1hto 1FFh.

T

b2blb0 |b8b7b6b5b4b3b2blba

I J— Selector
Tg *i
Low-level width is " Tristate
determined by ML whose valueis >
limited between 1hto 1FFh. | 9-bit Counter | <_G:REM flag
2*CLK
True *i
-« Compare with zero |
15 REM PAD
LEVEL g
flag 0 E%
+
REM flag
4-11
16 tenx technology,inc.
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4.9
Control register IRQ (22H)
Bit |Symbol| cold reset Description
Interrupt Mask
7 | INTM 0 1: enable interrupt.
0: disable interrupt.
Interrupt Flag
0 | INTF 0 1: The TMRO counter overflow generates an interrupt
request.
¢ " 7.1
3FEh INTM

1] 1 ”

17 tenx technology,inc.
Rev 1.1 2005/01/12
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4.10 PGS
Name Addr | Bit7 |Bit6|Bit5|Bit4|Bit3|Bit2|Bitl|BitO
PGS $23 - - - - - |PGS1|PGS0
After cold reset 0 0 0 0 0 0 0
? 71
PGS PGS
“LCALL" “LGOTO" OTP 2
4-12
Push PC address to stacl\
PC 006 H >< 007 H >< 008 H >< 009 H >< 300 H >< 301 H ><'>
LA
PORTB 00H \ \ >
RN N
PGS R R R
R EEE E N R N R -
PGSO
MOVAM MOVM ADDAM
Instructio NOP MOVLA 05H Lcall 300H PORTB PC, M PC, M -»>
Pop PC address from stack
PC -»> >< 302 H >< 307 H >< 308 H >< 009 H >< 010 H ><O11H
PORTB
© -»> 00 H \\ X 70H
PGS1 > \xl
pGso P
MOVAM
_ > RETLA 20H ;| RETLA 70H: RETLA 80H NOP
Instruction PORTB

4-12 PGS[1:0]

18

tenx technology,inc.
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PGS 00
PGS 10 3FEH
PGS 11 3
PGS[1:0] 00 10 PGS
PGS 4-13
Push PC address to stack Finish interrupt
Occur interru pt Interrupt vector Pop PC address from stack
PC-2 PC-1 PC pcC+¢ PC+1 PC+2
PC 030 H >< 031H >< 032H >< 034 H ><__><3FEH ............ >< 034 H >< 035H
PGSl /
PGSO /
BSM PGS, B1
Instruction  NOP NOP MOVLASSH ~ rrormmemee MOVLA 55H: """
4-13 PGS [1:0]
19 tenx technol ogy,Inc.
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4.11 PSTAT
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit2 | Bitl | Bit0
POTAT £ ke | pul | FSUECO | P2 | POL | | POD
up down
. 0 OFF OFF OFF OFF Disable @ 0 OFF
Setting
1 ON ON ON ON Enable PC1 0 IN
After cold reset 0 0 1 0 0 0 0 0
71
bO: PCo
0 =OFF ( ); 1=1IN( ).
b1: :
b2: PC1/LED /0
0=LED ( ); 1=PC1( )
b3: PC2
0= ( »1= ( )
b4: PC1/ PCO
0=0FF ( ); 1= ON ( ).
b5: PB
0 =0FF ( ); 1=0N ( ).
b6: PC
0 = OFF; 1 = ON.
PC PC
b7: PB
0 = OFF; 1 = ON.
PB
OFF
20 tenx technology,inc.
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5.
Interrupt Instruction
Controller |— > Register «—— EPROM
) il )
Instruction Program
PA;:PA ucti ———> Counter
PA7-o T Decoder
PB PB5ZPBO II
PCS~0 PCZ:PCO
2~0 4 Level
ﬁ stacks
: T T T T T T T Tt T T T T T DataBus " T TT7°7 1
& TMRO TMRO
MODH Control Status Acc BSR
MODL
CG_CTRL ﬂ
ﬂ TMRO
Prescaler ALU and Control Unit
REM [€«—— REM 24 bytes
T RAM
SLEEP 3 Oscillator ¢ Configuration
& Low voltage detector Word
OSCy 0OSC, RESETB/VPP
(PA5)
21 tenx technology,inc.
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5.1 1/0

/0
1. PA; ~ PAo (1/O)

TM58PR10

VDD
Data Out—» ¥3_| |£Es
IN < mux| ]
01 @O—l NMOS
pull down
/\ resistor
Output - |
Enable | NMOS
2. PBs ~PByg ()
Wakeup enable
(bit7 of PSTAT)
PAD > Sleep mode—— > Wakeup
pull down LD Q
resstor
L atch DATA IN
Pull-down flag >
(bit5 of PSTAT) | Read > ck
3. PCo ()
Wakeup enable
OFF modefl .
(bit0 of PSTAT (bit6 of PSTAT)
PAD TL% Seepmode— ) »Wakeup
pull down LD Q
ressa DATA IN
Latch
Pull-down flag >
(bit4 of PSTAT) | Read > ck

22

tenx technology,inc.
Rev 1.1 2005/01/12
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4. PC; (1/0)

_ Wakeup enable
FMOS F@% REM LED out (bit6 of PSTAT)

PAD {>4 L Sleep mode@Wakeup

AMOS |—0<z:‘;o<}¢7 Output Enable

pull down (bit2 of PSTAT) D Q
w1 L aich DATA IN
NMOS Read— —»/ck
Pull-down flag
1 (bit4 of PSTAT)
5. PC (1)
Wakeup enable
(bit6 of PSTAT)
PAD! > Sleep mode Wakeup
L 5 Q&
ressr DATA IN

Pull-down flag i
(bit3 of PSTAT) | Read > ck

6. REM (O)

LEVEL out
(bit2 of CG_CTRL) VD
REM out FMOS
(bit3 of CG_CTRLY [ %
Carry out—»— > NMOS
23 tenx technology,inc.
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6.
TM58PR10
6.1
256
PGS bit1~0
1 skip, Icall, Igoto
TMS58P10 1K
Icall Igoto
TM58PR10 1K 10
1K 1K+M M
000H
Reserved(for test)
001H
Reset vector
002H
Page 0
OFFH
100H
Page 1
1FFH
200H
Page 2
2FFH
300H
Page 3
3FEH
3FEH

Interrupt vector

3FFH
Reserved(for test)

6-1 ROM

3ffh

TM58PR10

Extra program memory

1K
ROM 6-1

24

tenx technology,inc.
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6.2 CONFIG word

Configuration word 800H 6-2
Bit Symbol Description
LV1 | LVO Low Voltage detecting
1 1 Don’t use
2~1 LV1~LVO 1 0 |System reset when operating voltage is under 2V
0 1 Unimplemented
0 0 | System reset when operating voltage is under 4V
CPT: Code Protection bit
3 CPT 1: OFF
0: ON

6-2 Configuration Word

25 tenx technology,inc.
Rev 1.1 2005/01/12
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bank
(TMRO)
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TM58PR10

TM58PR10 24

(PC)
bank I/O TM58PR10 2
(IAR) 1/0 (IODIR) 6-3
00H IAR
01H TMRO
02H PC
03H STATUS
04H BSR
05H PORTA
06H PORTB
07H PORTC
24 General Purpose
0ons Register
20H MODL
21H MODH
22H IRQ
23H PGS
24H PSTAT
25H CG CTRL
26H TIMER
27H OSC ADJ

26

tenx technology,inc.
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1.
7.1 Reset
TM58PR10
(1)
PDB “ 17
@2 )
PDB ‘17
(3)
PDB “ 0
Power — | ogillator
Power On ¢
Synchronize by
Power Down ripple counter
(Low Voltage l
Detector)
Delay for Setup
Time —» Reset
Wake-up
7-1
7-1 , TM58PR10
configuration word bit2~bit1
process
27 fenx technology,inc.
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RAM PD
7-2
Address Name Cold Reset Warm Reset
N/A Accumulator XXXX XXXX PPPP PPPP
N/A IODIR 1111 1111 PPPP PPPP
OOH IAR | - PPPP PPPP
01H TMRO XXXX XXXX PPPP PPPP
02H PC 11 1111 1111 111111 1111
03H STATUS --—- XXX ---- Oppp
04H BSR +++X XXXX +++p pppp
05H PORTA 0000 0000 PPPP PPPP
06H PORTB XXXX XXXX XXpp pppp
07H PORTC - =XXX ---- -ppp
24 General Purpose
08H — 1FH Register XXXX XXXX PPPP PPPP
20H MODL 1111 1111 PPPP PPPP
21H MODH 11111111 PPPP PPPP
22H IRQ 0--- --- 0 D P
23H ce: o 1 00
24H PSTAT 0010 00-0 PPPP PP-P
25H CG CITL ---- 0000 --=- Pppp
26H TMRO_CTL ---0 0000 ---P PPPP
7-2
X: o ;? ;
- "0". + "1”.
TM58PR10 [@)
PB PC
SLEEP
3FFh

28

tenx technology,inc.
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Mnemonic Instruction Cycles Status OP-code
Operands Code (Advance) Affected
ADDAM M, m (M)+(acc) > (M) 1 C,DC,z| 100101 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 1TMMM MMMM
ANDAM M, a (M) (acc) - (acc) 1 z 10 0100 OMMM MMMM
ANDLA | Literal  (acc) (acc) 1 Z 11 1001 iiii iiii
BCM M, b0 Clear bit0 of (M) 1 None |00 1100 OMMM MMMM
BCM M, b1 Clear bit1 of (M) 1 None |00 1100 TMMM 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 TMMM MMMM
BCM M, b4 Clear bit4 of (M) 1 None |00 1110 OMMM MMMM
BCM M, b5 Clear bit5 of (M) 1 None |001110 TMMM MMMM
BCM M, b6 Clear bit6 of (M) 1 None |001111 OMMM MMMM
BCM M, b7 Clear bit7 of (M) 1 None |00 1111 1MMM 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 1TMMM 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 1MMM 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 1TMMM 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 1IMMM MMMM
BTMSC M, b0 | If bit0 of (M) = 0, skip next instruction |1 + (skip)| None |00 0100 OMMM MMMM
BTMSC M, b1 | If bit1 of (M) = 0, skip next instruction |1 + (skip)| None |00 0100 MMM 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 |000101 1MMM 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 |000110 TMMM MMMM
BTMSC M, b6 | If bit6 of (M) = 0, skip next instruction |1 + (skip)| None |000111 OMMM MMMM
29 tenx technology,inc.
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BTMSC M, b7 | If bit7 of (M) = 0, skip next instruction |1 + (skip)] None |00 0111 TMMM MMMM
BTMSS M, b0 | If bit0 of (M) = 1, skip next instruction |1 + (skip){ None |00 0000 OMMM MMMM
BTMSS M, b1 | If bit1 of (M) = 1, skip next instruction |1 + (skip)| None |00 0000 TMMM 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 TMMM MMMM
BTMSS M, b4 | If bit4 of (M) = 1, skip next instruction |1 + (skip)| None |00 0010 OMMM MMMM
BTMSS M, b5 | If bits of (M) = 1, skip next instruction |1 + (skip){ None |00 0010 1TMMM 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 TMMM MMMM
CLRA Clear accumulator 1 4 10 0001 0000 0000
CLRM M Clear memory M 1 z 10 0001 TMMM MMMM
COMM M, m ~(M) > (M) 1 Z 1100010 MMM MMMM
COMM M, a ~(M) > (acc) 1 z 10 0010 OMMM MMMM
DECM M, m Decrement M to M 1 Y4 10 0110 1MMM 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 1TMMM MMMM
DECMSZ M, a (M) - 1> (acc), skip if (M) =0 1+ (skip)| None |100111 OMMM MMMM
INCM M, m (M)+1 > (M) 1 z 10 1000 TMMM MMMM
INCM M, a (M) + 1 > (acc) 1 z 10 1000 OMMM MMMM
INCMSZ M, m (M) +1 > (M), skip if (M)=0 1 + (skip)| None |10 1001 TMMM MMMM
INCMSZ M, a (M) + 1> (acc), skip if (M) =0 1 + (skip)] None |10 1001 OMMM MMMM
IODIR M Set PA 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 Y4 11 0011 iiii iii
LGOTO | Go branch to any address 2 None 01 Aiii i iii
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MOVAM m Move data form acc to memory None |10 0000 1TMMM MMMM
MOVLA | Move literal to accumulator None 11 0001 iiii iiii
MOVM M, m (M) > (M) z 10 0011 TMMM MMMM
MOVM M, a (M) > (acc) z 10 0011 OMMM MMMM
NOP No operation None 10 0000 0000 0000
RET Return None 111111 0111 1111
RETI Return and enable INTM None 1111111111 1111
RETLA | Return and move literal to accumulator None 11 1100 iiii iiii
RLM M, m Rotate left from m to itself C 10 1100 1tMMM MMMM
RLM M, a Rotate left from m to acc Cc 10 1100 OMMM MMMM
RRM M, m Rotate right from m to itself C 10 1110 1TMMM MMMM
RRM M, a Rotate right from m to acc C 101110 OMMM MMMM
SLEEP Enter sleep (saving) mode TO, PO 10 0000 0000 0011
SUBAM M, m (M)-(acc) > (M) C,DC,Z|10 1010 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 1MMM MMMM
SWAPM M, a Swap data from m to acc None |101101 OMMM MMMM
XORAM M, m (M) xor (acc) > (M) z 10 1011 1MMM MMMM
XORAM M, a (M) xor (acc) 2> (acc) 4 101011 OMMM MMMM
XORLA | Literal xor (acc) > (acc) 4 11 1000 iiii iiii
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9.
9.1
... Vss-0.3VtoVss+5.5V . -50 to125
...... Vss-0.3V to VDD+0.3V .. 0 to 70
9.2
Symbol Parameter Test Gonditions Min.| Typ.|Max. Unit
VDD Conditions
VDD Operating Voltage - 2.0 3.6 \Y
Viu Input HighVoltage 5V 1/0 Port 2 VDD V
Vi Input Low Voltage 5V I/0 Port 0.8 \%
lbb1 Standby Current i ! uA
3V 1
5V Vin=vDD, VSS 1
L | e | "
3V Vin=VDD, VSS 1
Voh=4.5V 6.8
5V Voh=4V 13
PortA Driving Voh=3.5V 18
Current Voh=2.7V 25
3V Voh=2.1V 5
lon Voh=1.5V 6.8
Voh=4.5V 5 mA
oV Voh=4V 9.8
REM or PC1 Voh=3.5V 13.5
Driving Current Voh=2.7V 5
3V Voh=2.1V 3.7
Voh=1.5V 5.1
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Test Conditions ) _
Symbol Parameter Min.| Typ.|Max. Unit
VDD Conditions
Voh=4.5V 165
5V Voh=4V 305
PortA Voh=3.5V 405
Sink Current Voh=2.7V 63 uA
3V Voh=2.1V 112
Voh=1.5V 150
I
o Voh=4.5V 4.1
5V Voh=4V 7.2
REM or PC1 Voh=3.5V 9 mA
Sink Current Voh=2.7V 16
3V Voh=2.1V 29
Voh=1.5V 3.7
LV1 LVO =10B 2
LV Low Voltage Reset \Y
I LV1 LVO = 008 4
PortA Pull down 5V PortA input only 90 KO
resistance 3V PortA input only 180
R PortB or PortC 5V PortB or PortC input only 58 KO
Pull down resistance| 3v PortB or PortC input only 111
9.3
Test Conditions
Symbol Parameter Min Typ Max Unit
VDD Conditions
Svst y 200k 10M
ystem 200k 10M
fsys1 Clock 3V NT Crystal mode y hz
Reset Hold _
Trht Time System clk = 4M 250u s

Reset Hold Time = 1000 / System clk
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10.
10.1
TM58PR10 X XX X X _
>
>
10.2

10.2.1 24, 20pin SOP 300mil

D

@ Green package; @) Pb-Free
C: Commercial

18:18 Pin,20:20Pin,24:24Pin
S: SOP, SS: SSOP
Part number

A

'

el \ DETAIL A
H H H H H H H H H H H H\ a/mbol DIMENSION IN MM | DIMENSION IN INCH]
; ) MIN [ MAX | MIN | MAX
/TS e B A 235 | 265 | 00926 | 0.1043
—_ —_— - wl T AL 010 [ 0.30 [0.0040 | 0.0118
L/ g/ B 033 | 051 | 0013 | 0020
{:9- ' 1 [ 023 | 032 | 00091 | 0.0125
C ) B 17.70 | 1810 [ 0.6969 | 0.7125
~ e 1.27 BSC 0.050 BSC
HHHHHHHHHHHH + 9 E 7.40 | 760 |0.2914 |0.2992
E| ¢ ﬁ H | 10.00 | 10.65 | 0394 | 0419
ARV L 040 | 127 | 0016 | 0.0%0
h 025 | 075 | 0.010 | 0.029
[ — L \ 0 | & o | &
A
,_|_|a - ¢ D DIMENSION(IN MM) D DIMENSION(IN INCH)
O 1MM N MIN MAX MIN
GAUGE PLANE T MAX JEDEC
20 1260 13.00 0.4961 05118 MS-013(AC)
24 15.20 15.60 0.5985 0.6141 MS-013(AD)
28 | 17.70 18.10 0.6969 0.7125 | MS-013(AE)
*Note:DIMENSION"D" DOES NOT INCLUDE MOLD FLASH
GAUGE PLANE L PROTRUSIONS OR GATE BURRS
~ MOLD FLASHPROTRUSIONS AND GATE BURRS SHALL
= L | ~© NOT EXCEEM.15 MM (0.006 INCH)PER SIDE
g
DETAIL A N
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10.2.2 24 pin SSOP 209 mil

<

>

[

fw

FUUouurorori_d

[

| 0.10Mm ct—

DETAIL A

&
<

e
GAUGE FLANE §J, e _\'\.‘/ -
s e
10.2.3 20 pin SSOP 209 mil
D »
plnEnEn
Ll | T

| 0.10MM Ct

TITTIIIT—

TM58PR10

DI MENSI ON || NDIWEMS ON IN INCH
SYMBOL
MIN [ NOM | MAX | MIN |NOM
/J A 2.0 0.079
\/ ‘ Al 0.05 0.002
[Seete=] ’\ DETAIL A A2 165 | 175 | 185 | 0.065 | 0.069 | 0.073
b 022 | 030 | 033 [ 0009 | 0.012 | 0.013
009 | 015 [ 0.21 [ 0.004 |0.006 |0.008
D 9.90 | 10.20 | 1050 | 0.390 | 0.402 | 0.413
e 0.65 BASIC 0.026 BASIC
E 740 | 7.80 | 820 | 0.291]|0.307 | 0.323
E1l 500 | 530 | 560 |0.197|0.209 | 0.220
L 055 | 0.75 [ 095 [ 0022 | 0.030 | 0.038
\ L1 125REF. 0.049REF.
T R1 [o009 | [ 0.004 | [
< N ® [ o[ sl slo 25
C JEDEC MO-150 (AE)
Sk —
<
*Note:DIMENSION “D" DO NOT INCLUDE MOLD ALASH
ORPROTRUSIONS,BUT DO INCLUDE MOLD MISMATCH
MOLD FLASH, OR PROTRUSIONSSHALL NOT EXCEED
0.20 MM PER SIDE.
A —
e o \ DETAIL A

/

~—

GAUGE PLANE

GAUGE PLANE

DIMENSON IN MM |DIMENSON IN INCH
Mol =T MAX | MIN | MAX
A 235 | 265 | 00926 | 0.1043
AT | 010 | 030 |00040 | 00118
B 033 | 051 | 0013 | 0.020
C 023 | 032 | 0.009L |0.0125
D | 12.60 | 13.00 | 04%1 | 05118
e 127BSC 0.050 BSC
E 740 | 7.60 [02914 |0.2992
H | 1000 | 1065 | 0.394 | 0419
L 040 | 127 | 0016 | 0.080
h 025 | 075 | 0.010 [ 0029

*Note:DIMENSION"D" DOES NOT INCLUDE MOLD FLASH
PROTRUSIONS OR GATE BURRS
MOLD FLASEPROTRUSIONS AND GATE BURRS SHALL
NOT EXCEEM.15 MM (0.006 INCH)PER SIDE

0.25MM

+ N
[

tenx technology,inc.
Rev 1.1 2005/01/12



P

- - »

¥

+iERER{SHEAE

| tenx technology inc.

TM58PR10

10.2.4 18 pin DIP 300 mil

II-I rrllnl-'rI I I'nllnl'nlrrl
L -1 3
L e S il <4+ [ d
e ti4 R
O O G G O O O G G,
‘hﬁl:p: [P PR e :ﬂ;ri--u [T
] P—
i = P . i [Ty
FRAH =
- Ii
'/ ety
|| li
(RN L
. | & 3 ‘\‘\-.
— oA &
T e n“nnm_lm.m__m_mn_
I LG e e W
a L-:J-'-'r"ﬂ"n FLEH T PESTETSEH ﬁlﬁﬂ =1 M 1 L_l:”. JECAE | LMD |
g e = = L] Qi | onme s |
+ PEMA WIS . . E-d K 1] L3 | o) | AT
i. l‘?i"lll:l ] uu!’li“-l.I‘ =1 e H e :I‘I-ﬂ. _ﬂ : !I E omsa iI_L
[t [t =T ﬂu EEIH. E. Deea ILL
7. % POTEM W MECH WD WRRTE A 1] 231 | oaw | o | oo | oog | osser
51 :ﬁ L ] == :2 8. ] :'E
ERN ] B - == == —
IE.:_.E L ] L TTE L T L1l
* Le b oben L P-DIP 18PIN-300MIL
10.2.5 18pin SOP 300mil
Symba MIN MAX
P A 0.093 0.104
HAAAAAAAA AL | o | omz
D 0447 0.463
E 0.291 0.299
9 H 0394 0.419
LL| T g L 0016 0.050
S o 0 8
O UNIT:NCH
SRR

0.050typ

R

0.016t

Note:

1JEDEC OUTLINEMS-013 AB

2DIMENSIONS'D" DOESNOT INCLUDE MOLD FLASH
PROTRUSIONS OR GATE BURRBIOLD FLASHPROTRUSIONS
AND GATE BURRS SHALL NOT EXCEED5MmM(.006in)
PER SIDE

3DIMENSIONS'E' DOESNOT INCLUDE INTER.EAD FLASH
ORPROTRUSIONSNTERLEAD FLASH AND PROTRUSIONS
SHALL NOT EXCEE?5mm(.010in) PER SIDE

SEATING PLANE

=5

Al

[&] 0.004max
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