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tenx technologyii:::c. TM58PR11

1. AR

ROM: 1K x 14 {if
RAM: 24 x 8 {if
Hekk: 4 2%
I/O H: 20 i (PA7 ~ PAO,PB7 ~ PBO, PC2 ~ PCO, REM)
SEI A Ee%: 8 47 x1 (TMRO)
oy Aids: 3 4%
=202 1. FHEAT
2 AR RE AL
3. M (A Bk EAR AR Q)
PG PEE RC(4Mhz)

TAEHE: 2.0V~3.6V

B4 %E: 7590

Mefit: PB7 ~ PBO, PC2 ~ PCO.
TG K I & 3FEH
A &E: 3FFH
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3 S NS
S Lechmalogs M. TM58PR11
2. BB e X

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

PB7| 7 18 |PB5

PB6| 8 17 |PB4

VSS| 9 16 |PB3
PC2/VPP| 10 15 |PB2

NC| 11 14 |PB1

NC| 12 13 |PBO

H#J7:: SOP (TM58PR11S24C)
SSOP(TM58PR11SS24C)

PA6| 1 20 PA5

PA7| 2 19 |PA4

PCO 3 18 |PA3
PC1/LED 4 17 |PA2

REM| 5 16 |PA1l

VDD, 6 15 |PAO

PB7| 7 14 |PB3

PB6| 8 13 |PB2

VSS 9 12 |PB1
PC2/VPP| 10 11 |PBO

#HH7 X SOP  (TM58PR11S20C)
SSOP (TM58PR11SS20C)
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tenx technology inc. TM58PR11
PCO 1 18 PAS5
PC1/LED 2 17 PA4
REM| 3 16 PA3
VDD| 4 15 PA2
PB7| 5 14 PA1
PB6 6 13 PAO
VSS| 7 12 PB3
PC2/VPP| 8 11 PB2
PBO 9 10 PB1

H# 7 SOP (TM58PR11S18C)
SDIP(TM58PR11SD18C)

3. WA #R

iy S O R 3

PA(7-0) /O |8 A7 X )y N/t 11, e A i AN 25 3 3 1 hr rL R
PB(7-0) I |PB & ANy N7 HLBH K 8 437 4 A\ iy 1]

PCO I |PCO & /™5 o v BEL AR i A /o P A o 1

PC1 /O |PC1 &AM Nl ) ZES AR iy R hr BB
PC2 | |PC2 &A™y h F BH IR i A\ iy |

REM O |t 51 G4 )

VDD P |HHJEHIA

VSS P |t A

I: & \; O: itk 1/O: XUn); P: FEL
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tenx technologyii::lc. TM58PR11

4. PEHIF A

Name Addr [Bit 7 |Bit6| Bit5 Bit 4 Bit 3 Bit2 | Bitl Bit 0
CONFIG | 800H CPT LV1 LVO
IAR $00 A4 A3 A2 Al AO
TMRO $01 | D7 | D6 D5 D4 D3 D2 D1 DO
PC $02 | D7 | D6 D5 D4 D3 D2 D1 DO
STATUS | $03 PD z DC C
BSR $04 D4 D3 D2 D1 DO
PortA $05 | PA7 | PA6 | PA5 PA4 PA3 PA2 | PAl PAO
PortB $06 | PB7 | PB6 | PB5 PB4 PB3 PB2 | PB1 PBO
PortC $07 PC2 | PC1 PCO
MODL $20 | ML7 | ML6 | ML5 ML4 ML3 ML2 ML1 MLO
MODH $21 | MH7 | MH6 | MH5 MH4 MH3 MH2 MH1 MHO
IRQ $22 |INTM INTF
PGS $23 PGS1 | PGSO
PSTAT | $24 |, sicup|watcup| rurtomn | pusous | rurioun | _mose e
CG_CTL | $25 REM |LEVEL | MHS8 ML8
TMRO_CTL | $26 Load |TMROEN| PS2 PS1 PSO

6 tenx technology, inc.
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4.1 MBS UFEFRS Bank IEEFHS

TM58PR11

Name Addr | Bit 7| Bit6 |Bit5|Bit4|Bit3|Bit2|Bit1|Bit0
BSR $04 + + + D4 | D3 | D2 | D1 | DO
Value (After cold reset) 1 1 1 X X X X X

)4 UL 27 A7 A AN R W B 27 A7 A o Bankidh £ 25 47 4% 55 () 36 - 0k 35 A7 4%
WOEE A7 it A o AEAT A TR 12 3 Ik A 45 R4 2 5K

X ARFNH, + AT, BEAEL

A 4 AR AT LA a] A
B ot W B bankide £ 75 47 4% T 41 0 1

ko RN RIS hEAr A s A Y B2k i, T BRI - Ik %5 A7 #4845 B (BSR=00H) Kt & /2 12

[MIEHE00h o 5 A) e G-k A7 2 A 5 25 [ T-NOP+R

é’\o Banklﬁ?wﬁ%ﬁmﬁiwﬁﬁ, H Hlﬁ

I8 17 2000 A7 i 4 1 ik OOh~1Fh o 7 T 3o [ 3 1k 2 A7 a7 BOAN e T XAV T . &1 4-

1.

Direct addressing mode

Operand
7~0
L 1
. 00
REG
07
08
Select location RAM
1F
20
REG
27
N

Indirect addressing

BSR
4~0
L 1
~
<
Select location
%

4-1 HE 5T hkm g

tenx technology, inc.
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4.2 TMRO 5 TMRO_CTL &8
TMROAIpre-load TMRO (U1&4-3) &84 Bkl g i 2%, 1% 3747 2l ¥ F8 4 F1 1

Tk
A.
B.

C. MYTMROBIHZFION, RGior=A4—Arhiiitk.

EHA W MR

AR

TM58PR11

W W ETMRO_CTLZ A7 28 (Un & 4-2) v LA FH o] 2 B2 T2 i 2s

=
Jdn

A

32722 TMRO_CTL (26H)

Load

TMRO % fi2E A

10 WERAE AT 15 2 5 Bl BITMRO Hiodfs 7 4745

TMROPIE Sl 37 B 5

0: WAL HEAETE A B 2] TMRO ¥ 2 47 2%, TMRO (KA 2
W RN B, B I e

TMROEN

TMRO {fifighr
1: FFURTHEL
0: {5 1kt %

2~0

PS2~PS0

PS2~ PSO

TMRO RATE

000

1:

001

010

011

1
2
4
8

100

116

101

132

110

1:

64

111

1:

128

K 4-2 TMRO_CTL %7178
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tenx technologyii:::c. TM58PR11

K 4-3 B8 T TMRO Zif7a%. TiE TMRO K Fiisrigs i AR . wilEfios, Tis 4y 47 2%
S TMRO S5 i) DL T4 2% .

write Pre-load TMRO
Auto-load [¢10ad flag
) control  [¢Wwrite
A
Instruction clk
» Prescaler TMRO o
PS2~PS0 | reen,
Instruction — -
Counter 5 01H i O1H
Pre-load TMRO v N
TMRO i1 TMRO_CTL M dibr i v e v

¢ MMHiHE O1H B8 I 234 TMRO [ A IEN SN .
¥ S NHHE 26H I BN AR 1 P R AT TMRO He o
W TMRO_CTL (1) Load bR # A 1, TMRO [1 P 285t 2 S B 58T
&l 4-3 TMRO 5 T4 4 75 e &
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tenx technologyii:::c. TM58PR11

4.3 PC &5

v s 2100 bl g, B THE R4~ AL, THEER L.

1. lgoto, Icall: AR FHFE RIRE P T £ o

2. retla, ret, reti: Fe TR 3 H 2R H S -

MU EES R N U A0 1. EAERNE: PGS T A748 H TUENL AN S [FI I 4 5% o
BRAE TR M ZERF TR O E, 0 MOVAM 02H #4253k [l 2] 5k I 5. b T /bR 2
=P, LCALL F1 LGOTO 17 10 {i & 1Skl ROM JrA7 2% [al /e 44
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TSEFRHZER D B/RAT
tenx technology inc. TM58PR11
4.4 REFHa=
A G AR B FIALUIRES o (AT R SEREPEPERINT S 1A 2 R
fr| 155 ik
BEAT FIE AL
It i%ite
0 C
1:th MSB /A 11 AMEAL
0: ANHEAL 0:H1 MSB j= 2
P BEAL AP AL
1 DC InfE 4 i%ice
1: 4 %EI’JTEElﬂmeE:ﬁu 10 AL
0. AR 0: th &5 SR AR DY A7 7= A A
A
2 z 1. WA R %
0: HLEH LR F
HLYERR A
3| PD 1: WP AL
0: AN e HRASE TP

4-4 IR AT E

L PR PATE I S BRI AME AT IR SEBR), C=RE L e E . Cli 5
fr 2z [ 4-5 Frow
V¥2: PD AL AT P ST HIAS A R A

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]|0O o|1(0|1]|0|/0|0|O

+ 1/0(1|1|0/0(0|0O| -+ o|1(0|1]|0|/0|0|0

= 1(0j1|1|0|l0|0|0|0O|] = |O|1|0|1|0|0|0O|O|O
Kl 4-5

11 tenx technology, inc.
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4.5 PortA ZFfEs:

TM58PR11

Name Addr |Bit 7| Bit6 |Bit5|Bit4|Bit3|Bit2|Bit1|Bit0

PortA $05 | PA7 | PA6 | PAS | PA4 | PA3 | PA2 | PAL | PAO
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 o T 7 HBH ) B A 2
2% 7.1

WAL

Port A J& ] 4 f i 11O H . 110 #iR 2 HT54 “IODIR 05h" & 1. SEALI T 110 H#H 1
B EE A, R B A s, AL, R B A sh T

Data Out—»

Output

o—n——

IN <« mux

1P

Enable

pull down
resistor

K 4-6 PA JTHEK]

S K PA BB S R, PA 1% {E 2 5Ah.

MOVLA 00h;

IODIR 05h; K5 Ty PA RS ik A

MOVLA 5Ah;

MOVAM O5H; &% & PA 1% H{E 2 5Ah.

12
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TM58PR11

4.6 PortB ZFfEs:

Name

Addr | Bit 7

Bit 6

Bit 5

Bit 4

Bit3|Bit2 |Bit1|Bit0

PortB

$06 | PB7

PB6

PB5

PB4

PB3 | PB2 | PB1 | PBO

PB & 8 i A M. JALRA T LLE “MOVM 06h, A” f5
Wit ¥ E PSTAT[SIR UM . 76 PB 5 PC i1, FAEAE THEELhAE. 24 PB ok PC 3 1)
AR AR I, O A AR A e o DR b AT R A O N PR ASE X 5 A N A 1) 22
fHo £ PB Sill, RAJLARE PSTAT Zi47asif) bit7 SLVFelAs (hmeleh g, wn J8 by AR
B, SRAEREN(ZF% 7.1). B HEERSR b 3FFh. PB i I F 7 HEE 4 4-

7o

PAD!I

Wakeup enable
(bit7 of PSTAT)

pull down
resistor

Pull-down flag ,l
(bit5 of PSTAT)

S MR PB G 1
ORG
BTMSS

LGOTO

POWERON

BSM
MOVM
SLEEP :;
ORG
LGOTO

T

Read—»

D Q
Latch
ck

Kl 4-7 PB i

OOH ;;
03H,b3 ;;

WAKEUP_IN

7 HE &

24h,b7 :; i PB MLEEThfE
06h,ACC ;; HEAMEARE AT L PB I 248 (H

3FFH ;;

POWERON ;;

L1l PB H NHZHIBH AT LA

Sleep mode —  )-»Wakeup

DATA IN

13
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tenx technology inc.

4.7 PortC ZFfEs:
Name Addr |Bit7|Bit6|Bit5|Bit4|Bit3 Bit2 Bitl Bit0

PortC $07 | - - - |- - PC2 PC1 PCO

¥ — APAT, BEAE0,
4.7.1 PCO
PCO iy & NJOFF Bixtm M. fEFARI, PCO A PCL [z HBH v DL i 13 8
PSTAT[ALKULEH . W R ARBR I AR (K% OFF #X), BIA7AR s BLBT, BT A
. 75 OFF #i5, A RAs W, S8#h 1. 76 PB 5 PC g1, FATHEME T e
BEIRE. 4 PB 8¢ PC ufi LI FE AR E ORI, B MBEARAR e it o PRIt B 77 270 10E N i
MR ASE 2 e B N 2 4 . 7 PCO i, RAJLABEE PSTAT ZFA72%10 bite fLirmidk
IEREE D RE . W A MRS e i, S RAENBIN(SH 7.1). RIS 728 kbl
3FFh. PCO ity [ 1) 5 HEE i 4-8.

Wakeup enable
(bit6 of PSTAT)

(bit0 of PSTATr|_>
PADI ) L Sleep mode E‘:)—»Wakeup

0 QT
resistor DATA IN

Latch

Read—#»ck

OFF mode flag

Pull-down flag ,l
(bitd of PSTAT)

K 4-8 PCO i I FHEK]
szl N PCO Ui 1 g i

ORG OOH
POWERON BTMSS 03H,b3 ;;

LGOTO WAKEUP_IN

BSM 24h,b6 ;; fFLIF PC MR T fiE

MOVM 07h,ACC ;; ik NHEARAE RT3 PC IR 2 48

SLEEP ;;

ORG 3FFH;;

LGOTO POWERON

14 tenx technology,inc.
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tenx technology inc.

4.7.2 PC1

PC1 i & — 1O i 1. A A g B U] DUB S H PSTAT %7748 1 bit2 & . 67
RATE S N A A T B R A, PCO Fl PC1 H1) T v HaBH mJ DL i % &
PSTAT[AK UM .. B, Nh a3, PC1 AR g fLix Bosi. /& PB
A PC 1, BARME THeEEThAE. 4 PB 5k PC iy IR AR SO, o0 A RTERIRASE =X e
Mo DR BRAT) 75 A N R A X AT S UM AN I B . 78 PCL i 1, AR v] DL &
PSTAT Zifr#:f bit6 fVFalaE b Thae. an 5ot v MHEIRA e, &k AR5 30(S%
7.1). FEFPIFEES AT il 3FFh. PCA S (¥ 5 HE Bl 4-9.

VDD
Wakeupenable_

PMOS |_C%4 REM LED out (bit6 of PSTAT)

PAD P > L L Sleep mode @»Wakeup

|—<K:‘\_o<]¢7 Output Enable
D Q7L
DATA IN

(bit2 of PSTAT)
= Latch

NMOS Read;»i ck
Pull-down flag

L (bit4 of PSTAT)

pull down
resistor

K| 4-9 PC1 i [ 77 HE &

SEA . N PCL i 11 o i
ORG OOH
POWERON BTMSS 03H,b3 ;;
LGOTO WAKEUP_IN

BSM 24h,b6 ;; FLVF PC ML I fe

BSM 24h,b2 ;; B PC1 M A

MOVM 07h,ACC ;; 3k NHERRAR XU 2 PC IR 2 4R
SLEEP ;;

ORG 3FFH ;;

LGOTO POWERON ;;

15 tenx technology,inc.
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tenx technology inc.

4.7.3PC2

PC2 i & — AN A . PC2 L R Hr A PH AT LUl 38 ® PSTAT[3K UM .. 7 PB Ail
PC 41, AL THEEhfE. 24 PB Bk PC i LB AR AR i, 5 MO R A 2 it
Mo DRI FRATT 75 A0 1 N MR A Sy Sz B A R 2 88 . 76 PB s, R LLIKE
PSTAT %4741 bite AVFELEE IR D 6E. a0 L0 BB e i, 2 R AR 3N (S %
7.1). FEFPIFEES AT Bl 3FFh. PC2 i (¥ 5 HE K U 4-10.

Wakeup enable
(bit6 of PSTAT)

PAD! > L L Sleep mode —| )»Wakeup
e D QT .
Latch DATA IN
Pull-down flag ,l Read ck

(bit3 of PSTAT)

K] 4-10 PC2 i I 7 HE]

S N PC2 S 1 g
ORG OOH

POWERON BTMSS 03H,b3 ;;
LGOTO WAKEUP_IN

BSM 24h,b6 ;; FLVF PC ML I fe

MOVM 07h,ACC ;; JEAHEIRF A HT 152 PC I 2 41
SLEEP ;;
ORG 3FFH :;

LGOTO POWERON ;;

16 tenx technology,inc.
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tenx technology inc.

4.8 MODL , MODH, CG_CTRL #f7#%

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 | MLS8

After cold reset 0 0 0 0 0 0 0] 0
WU RYY 5% 7.1
% -AHAT, AEO”
BOIRG a5 tH—A 9 MLvH B MBI A A7 28 B, W BCE s AR FLP B3 (93 o 2
MH8~0 5 ML8~0). ik Fifiy b 5 4 e Ao st ok 1 45 B BB AF AE 2 W e IG5 i
g ). BN AE 125ns~64us (24 sysclk = 4 MHz TG Fl N % E . RGN 2
J& FHRAE 9 A7 T4 2% (195 N\ (8 MHZz 24 sysclk = 4 MHz It}). WL 4-11.
ML 5 MH [P{E AT A R i A 25
ML = (2 * sysclk * (1-D) * T)
MH = (2 * sysclk * D * T)

e (RAFRI B AE ML AT MH ) 001H ~1FFH Yo 4 .

B D HEfmtk (0<D<1)
sysclk: RZH8 (MHZ)
T: FHE M (us)

17 tenx technology,inc.
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tenx technology inc.

S44l: Clock Source = 4MHz, 1/3Duty, Output = 38kHz

Ans: MODL = 2*4M*(1-1/3)*(1/38K) = 8CH->17.50us(Fi#fk 17.54us).
MODH= 2*4M*(1/3)*(1/38K) = 46H->8.75us(Fifi 8.77us).
REM = 38.008kHz.

High-level period is =
determined by MH whose value - |gh7ln6lh5lb4lh3bzlb1bo  [b8b7b6b5bab3b2 blbo
is limited between 1h to 1FFh.

-« eroj * =
A

Carri
- -« Selector

e T o

Low-level width is o
determined by ML whose value A@
is limited between 1h to 1FFh. ‘ 9-bit Counter ‘<_G:R2E*gl_fll<ag
True *i
-« Compare with zero
> 1 % REM PAD
o> >
LEVEL 0o
flag wn
REM flag

K 4-11 B o8

18 tenx technology,inc.
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4.9 FHIERFTFRE

HH KT 3K 5 A7 7 (22H)

BT i
Hh Wy FR
7 | INTM 0 1: b R

0: HribrzE
BT AR S

1: TMRO 1% a8t = A= rp i sk
XWX RE 2% 7.1

2
Jn

/A

0 | INTF 0

HROBTRE SR T DR IR R P B8 o TP WA T MR IS D R R T RS R AR T, RS R R
rRlkr ) Bl (BFEh) o AT BERchr s (INTM) FIZE 1k s v i K o

TR HPIBThr S A RCE, BB R bR, BRAES <17 Blbnas.

19 tenx technology,inc.
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4.10 PGS % fr#s
Name Addr | Bit7 |Bit6|Bit5|Bit4|Bit3|Bit2[Bit1|Bit0
PGS $23 - - - - - - |PGS1|PGS0
After cold reset 0 0 0 0 0 0 0 0

WURA: 5% 7.1

¥ - APAT, BAE0”
R n] LB S AES PGS AZIE M PGS aifray (JUEAL) o M AT LM #E4
“LCALL“F1“LGOTO", EilfdrEs] OTP fEfiuht. LHEIREIM LA T EAL 2 MEL A
WigEE. WA 4-12.

Push PC address to stack

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

\
PORTB O0OH \ \ >
RN I I
PGS R T A
R S X
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 ><011H
PORTB
-»> 00 H \\ X 70m
PGS1 > \&
pcso ¥
MOVAM
S RETLA 20H | RETLA 70H: RETLA 80H NOP
Instruction PORTB
K 4-12 PGS[1:0] #:1E -
20 tenx technology,inc.
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tenx technology inc.

SR P A2 s i W i P22 . Eetnn, Wi PGS Z R8s MBS 00, JBALEr= A2 i,
FH P BE AE PGS WAE S MM 100 P24 s, e ) Rk & 3FEH,
TR B 2 B TR A A g PGS=11 (3 1) . HWiseli)a, RIKHUH LTI I% 2
FRP T4 2s, W'E PGS[LIO)ZFAE 8 E N 00, P2 2ErIaT, #S5 AN 10 [f) PGS Ffiasii 4
Ko MIRACE PGS (UL B, M TR . WK 4-13.

Push PC address to stack Finish interrupt
Occur interrupt Interrupt vector Pop PC address from stack

PC-2 PC-1 P PC+1 PC+2

C PC+1 =~
PC 030 H >< 031 H >< 032 H >< 034 H ><“'><3FEH :>< 034 H >< 035 H

PGSL / X | X

PGSO |

/

BSM PGS’ Bl ---------------------------
Instruction NOP NOP MOVLA 55H MOVLA 55H

&l 4-13 PGS [1:0]+ Wi AF:

21 tenx technology,inc.
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TM58PR11

4.11 PSTAT #Ffras

bO:

bl:
b2:

b3:

b4:

b5:

b6:

b7:

Name Addr Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit2 | Bitl | Bit0
PB PC PB PC1/ PCO PC2 PC1 PCO
PSTAT $24 Wake-up |Wake-up| Pull-down | Pull-down | Pull-down | mode X mode
, 0 OFF OFF OFF OFF Disable | LED | © OFF
Setting
1 ON ON ON ON Enable PC1 0 IN
After cold reset 0 0 1 0 0 0 0 0
R HEAT: 5% 7.1

Uit Bl PCO ¥ 5 AR
0 = OFF (= FHH1); 1 = IN (A LL).

RHE;

P8 PCL/LED 3t L1 1/O £55K
0 = LED (fHi#E); 1 = PC1 (i AHEK)
Y] PC2 iz L BEL AR A
0 =2k (B hHhn); 1= AoV (F F ).

BEHILE PC1/ PCO i [ 4 AT Sz L B ]

0 = OFF (AMiHH); 1 = ON (fif ).

WA PB i 1R Hz F BH g A &

0 = OFF (AMi#EH); 1 = ON ().
ViU PC i M Th B

0 =OFF; 1 =ON.

O A AR PC i PR AS M e, PC iy 52 i AR

ViU PB i ] I

0 = OFF; 1 = ON.

b
to

ORI LUE L PB ity I [RIR A e it

TR fERm IR H] (OFF) 3, Firfy oz s B B KT

22
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5. RZEE
Interrupt Instruction
Controller Register «<——— EPROM
) il )
Instruction Program
PA7:PAO uction .——r ' Counter
PA7~0 Decoder
PB7:PBO II
PB7~0 PC2:PCO
PC2~0 4 Level
ﬁ stacks
: N R Data Bus T °°T g
& TMRO TMRO
MODH Control Status Acc BSR
MODL
CG_CTL ﬂ_
ﬂ TMRO
Prescaler ALU and Control Unit
REM [€«—— REM 24 bytes
T RAM
SLEEp —>  Internal RC Oscillator (4Mhz) ——— Configuration
& Low voltage reset Word

23 tenx technology,inc.
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5.1 1/0 &

11O el 3 T4k B sk
1. PA7 ~ PAO (1/O)

TM58PR11

pull down
resistor

NMOS

Sleep mode - — ) »Wakeup

[ A

Sleep mode a:}»Wakeup

DATAIN

VDD
Data OUt»:‘»:D—' e
1] e N—
IN -« mux %
02 e [awos
Output = |
Enable |
2. PB7 ~ PBO (I)
Wakeup enable
(bit7 of PSTAT)
PADI D
Il d L
plrjesis?rrm D Q
Latch
Pull-downflag
(bit5 of PSTAT) | Read——»ck
3. PCO (I)
Wakeup enable
OFF mode fla _
(bit0 of PSTA-?W (bit6 of PSTAT)
PAD! ) L
pull down
resistor D Q
Latch
Pull-down fla
; 4’| Read—»(ck

(bit4 of PSTAT)

24
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4. PC1 (1/0)

VDD
Wakeup enable

| S w— REMLED out  (bit6 of PSTAT)
PAD > Sleep mode -~ —| ) »Wakeup
NMOS |—0@ |+ Output Enable L
pull down (bit2 of PSTAT) D Q
resistor | LatCh DATA |N
NMOS Read——»ck
Pull-down flag
L (bit4 of PSTAT)
5. PC2(I)

Wakeup enable
(bit6 of PSTAT)

> L Sleep mode -~ — )-»Wakeup

essr D QT
DATA IN

PAD!

Latch
Pull-down flag
(bit3 of PSTAT)Hl Read——ck
6. REM (O)
LEVEL out
(bit2 of CG_CTRI_)—L vpD
REM out PMOS

(bit3 of CG_CTRL) | >

Carry out—» > NMOS

25 tenx technology,inc.
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6. frfifian i %
TM58PR11 {74 2% 43 J B2 P A7l 2 A A7 2% o

6.1 FEFfrtEss

AL AR A H e R — 0 B R 256 AN Ho iR A A g v] DL i v
PGS Ziff#s(1 bitl~0 Fhk. FrAHATIT & R v e da i, B 8Es A shm 1.
SR T e skip, Icall, Igoto F54 e AR, Bl 18 i B Bl A B0 RE P T s ORI o
TM58PR11AT — AN w1 [ AKZ 0] f 1047 F P v H s« 5 [l bbb 1K, bk 2w g
FILKAEAE DS, WEE IK+-MIE SR EIM. ROMES 4 W E6-1 7

OOO0H
Page O
OFFH

100H
Page 1
1FFH

200H
Page 2
2FFH

300H
Page 3
3FDH

3FEH

) &

3FFH

EVALIE =

K] 6-1 ROM 4514
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6.2 CONFIG word

TERE R BRAT

tenx technology inc.

TM58PR11

Configuration word {7 T 800H, &% BRI A g i PRyt £ anEl 6-2 fios.

A 5 Eiip
LV1 | LVO (G ERE =R
2~1 LV1~LVO 1 1 AN
1 0 Y TAEHRALT 2.3V N, R H A7
CPT:AR 441
3 CPT 1: &
0: JF

i 6-2 Configuration Word
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6.3 HyEfrftas

TM58PR11

KO A7 2 2 th B 0 25 A7 25 A0 FH BE LA 2 4L ) . TMB8PR1L A 24 AN i@ ik A
bank 1% B AL il A7 BOECH (Rl 1 25 748 . T R DhRE 3 A 38 O R 7 v 238 (PC), e I 3
(TMRO) 77 /745, ARASFAER, bank A4, 110 71744, M4, TM58PR11 A1 2 AN
Wyaifrds: BT HEZEE28(IAR) /O J7 10 27 {745 (IODIR). A7 f7 R G W& 6-3 I

00H IAR
01H TMRO
02H PC
03H STATUS
04H BSR
05H PORTA
06H PORTB
07H PORTC
08H — 1FH e e
24
20H MODL
21H MODH
22H IRQ
23H PGS
24H PSTAT
25H CG _CTL
26H TMRO_CTL

6-3 W AF e A

28
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7. IReHIR
7.1 Bhr

TM58PR11

M R YRR AR, TM58PR11 #BA] G547

(1) L

KRR A7 BT PD R B R “17
(2) L (FBEIRTT) S 1
FRIRAS A7 B PD R B “17

(3) M

KRR P74 P PD ARG E AL “07 o

Power On

Power —»

Power Down
(Low Voltage
Reset)

Wake-up

Oscillator

!

-

Synchronize by
ripple counter

'

Delay for Setup
Time

—» Reset

7-1 B A
W 7-1F s, = ANEA AP H . 2 5] i TM58PR11 & 47,

HA s v Ik 1

configuration word[¥jbit2~bitl. 52 ALE A L AL RO N SRR . F
JESE B AR M G TR B . A, HUR S EI ] RERER Ak AR A . kU, 3K
ATTRRHT PR D8R 2 54
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G — PG BURR N I NI SN A7 B ATBE AL RAM [ 0t AT fY . PD R

P AR,

X JURR R AL R W 7-2 PR

X RAN; P SORIIEAE; 20 I AR K R AL 4T

i B HR BEAL A
N/A Accumulator XXXX XXXX PPPP PPPP
N/A IODIR 1111 1111 PPPP PPPP
00H IAR | e PPPP PPPP
01H TMRO XXXX XXXX PPPP PPPP
02H PC 111111 1111 111111 1111
03H STATUS ~--- IXXX ---- 0ppp
04H BSR ++4+X XXXX +++p pppp
05H PORTA 0000 0000 PPPP PPPP
06H PORTB XXXX XXXX PPPP PPPP
07H PORTC ---= -XXX ---- -ppp

08H — 1FH 24 R Ar s XXXX XXXX e
20H MODL 1 PPPP PPPP
21H MODH 1111 1111 PPPP PPPP
22H IRQ 0 -
23H . 0 @ 0o
24H PSTAT 0010 00-0 PPPP pp-p
25H CG CIL ~--- 0000 ---- pppp
26H TMRO_CTL ---0 0000 ---p PPPP

K 7-2 S AT

RHT, A0 ST, AL

30
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7.2 BEAR 5 AR

TM58PR11 AT HENRHE A E NMEARBI . fEMENRBIA T, RAERBIOCH, 110 DRZAE
MORFEEE ORI E R DI R . Ef AR, PB Ml PC BT E 1K
A, REE AR SLEEP REUMafl . fEATAT IR G a0, DRI AR ASE X e it 415 2% 7= 2=
1024 RGMPRAERT . WREE A 7] 5t 3FFh.
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8. IR&4
Mnemonic Instruction Cycles Status OP-code
Operands Code (Advance) Affected
ADDAM M, m (M)+(acc) > (M) 1 |c,DC,Zz|100101 IMMM MMMM
ADDAM M, a (M)+(acc) > (acc) 1 |C,DC,Z|10 0101 OMMM MMMM
ANDAM M, m (M) - (acc) > (M) 1 Z 10 0100 IMMM MMMM
ANDAM M, a (M) - (acc) > (acc) 1 Z  |100100 OMMM MMMM
ANDLA | Literal - (acc) (acc) 1 z 11 1001 iiii iiii
BCM M, b0 Clear bit0 of (M) 1 None | 001100 OMMM MMMM
BCM M, bl Clear bitl of (M) 1 None | 001100 1IMMM MMMM
BCM M, b2 Clear bit2 of (M) 1 None |001101 OMMM MMMM
BCM M, b3 Clear bit3 of (M) 1 None |001101 1IMMM MMMM
BCM M, b4 Clear bit4 of (M) 1 None |001110 OMMM MMMM
BCM M, b5 Clear bits of (M) 1 None |001110 1IMMM MMMM
BCM M, b6 Clear bit6 of (M) 1 None |001111 OMMM MMMM
BCM M, b7 Clear bit7 of (M) 1 None |001111 1IMMM MMMM
BSM M, b0 Set bitO of (M) 1 None |00 1000 OMMM MMMM
BSM M, b1 Set bitl of (M) 1 None | 001000 1IMMM MMMM
BSM M, b2 Set bit2 of (M) 1 None | 001001 OMMM MMMM
BSM M, b3 Set bit3 of (M) 1 None | 001001 1IMMM MMMM
BSM M, b4 Set bit4 of (M) 1 None | 001010 OMMM MMMM
BSM M, b5 Set bit5 of (M) 1 None |00 1010 IMMM MMMM
BSM M, b6 Set bit6 of (M) 1 None |001011 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, 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 bité of (M) = 0, skip next instruction |1 + (skip)| None |00 0111 OMMM MMMM
BTMSC M, b7 | If bit7 of (M) = 0, skip next instruction |1 + (skip)| None |00 0111 IMMM MMMM
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BTMSS M, b0 | If bitO 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 1IMMM 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 1IMMM 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
CLRA Clear accumulator 1 z 10 0001 0000 0000
CLRM M Clear memory M 1 Z 10 0001 IMMM MMMM
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 IMMM MMMM
DECM M, a (M) - 1> (acc) 1 z 10 0110 OMMM MMMM
DECMSZ M, m (M) - 1 > (M), skip if (M) =0 1+ (skip)| None |100111 IMMM 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 IMMM 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 IMMM MMMM
INCMSZ M, a (M) + 1> (acc), skipif (M) =0 1 + (skip)| None |101001 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 IMMM MMMM
IORAM M, a (M) ior (acc) > (acc) 1 z 10 1111 OMMM MMMM
IORLA | Literal ior (acc) > (acc) 1 z 11 00141 iiii iiii
LGOTO | Go branch to any address 2 None 01 Ziii iiii iii
MOVAM m Move data form acc to memory 1 None |10 0000 1IMMM MMMM
MOVLA | Move literal to accumulator 1 None 11 0001 iii iiii
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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 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 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 10 1110 IMMM MMMM
RRM M, a Rotate right from m to acc C 10 1110 OMMM MMMM
SLEEP Enter sleep (saving) mode PD 10 0000 0000 0011
SUBAM M, m (M)—(acc) > (M) C.DC, Z| 101010 IMMM MMMM
SUBAM M, a (M)—(acc) = (acc) C,DC, Z| 101010 OMMM MMMM
SWAPM M, m Swap data from m to itself None |101101 1IMMM MMMM
SWAPM M, a Swap data from m to acc None |101101 OMMM MMMM
XORAM M, m (M) xor (acc) >(M) Z 10 1011 IMMM MMMM
XORAM M, a (M) xor (acc) ->(acc) z 10 1011 OMMM MMMM
XORLA | Literal xor (acc) ->(acc) z 11 1000 iiii iiii
34 tenx technology,inc.
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9. A HrME
9.1 Zax & KEEE
YR HLE ... Vss-0.3V to Vss+3.6V AR ... -50°C to 125C
HINHIE ... Vss-0.3V to VDD+0.3V  TAEiRJE... 0Cto 70C
9.2 HitHBSRMH
Test Conditions ) )
Symbol Parameter Min. | Typ. | Max. | Unit
VDD Conditions
VDD Operating Voltage 2.0 3.6 \%
Vi1 Input HighVoltage 3V 1/0 Port 2 VDD \%
Vi Input Low Voltage 3V 1/0 Port 0.8 \%
lob1 Standby Current 3V 1 uA
M Input Leakage 3V Vin=VDD, VSS 1 uA
Current
Voh=2.7V 2.5
PortA 3V
Driving Current Voh=2.1V S
lon Voh=1.5V 6.8 mA
Voh=2.7V 2
REM or PC1 av —
Driving Current Voh=2.1v 3.7
Voh=1.5V 51
Voh=2.7V 63
PortA _
Sink Current 3V voh=2.1v 112 UA
Voh=1.5V 150
IOL
Voh=2.7V 1.6
REM or PC1
Sink Current 3V Voh=2.1V 2.9 mA
Voh=1.5V 3.7
LV Low Voltage Reset LV1LVO=10B 2.3 \%
PortA Pull down .
. resistance 3V PortA input only 180 KQ
PortB or PortC 3V PortB or PortC input only 111 KQ
Pull down resistance
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9.3 HHRFHE
Test Conditions
Symbol Parameter VDD Conditions Min Typ Max Unit
System Internal RC
fsys1 Clock 3V mode 4 Mhz
Reset Hold _
Trht Time System clk = 4M 250 us
% Reset Hold Time = 1000 / System clk
10. #HEFER
10.1 BSHA

TM58PR11 X XX X X

L,

G: Green package; W: Pb-Free
C: Commercial,

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

tenx technology,inc.
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10.2 H#eiAd
10.2.1 24, 20pin SOP 300mil

< »

D
ARRARAAARAAA R e e

Symbol
| " YOOl TN | MAX | MIN | MAX
T~ T A 235 | 2.65 | 0.0926 | 0.1043
—_ - -+ wl T AL 0.10 | 0.30 | 00040 | 0.0118
./ N B 033 | 051 [ 0.013 | 0.020
{B- 1 C 023 | 0.32 | 00091 | 0.0125
{ D) B 17.70 | 18.10 | 0.6969 | 0.7125
DEHEEEEHEHEE & e 1.27 BSC 0.050 BSC
0 E 760 | 0.2914 |0.2992
+ g N 7.40
c H 10.00 | 10.65 | 0.394 | 0.419
= — L 0.40 1.27 0.016 | 0.050
h 0.25 | 075 | 0.010 | 0.029
/ L1 \ 8 0° | & o | 8°
N i
0.10MM [ D DIMENSION (IN MM) | D DIMENSION(IN INCH)
GAUGE PLANE gT N MIN MAX MIN MAX JEDEC
20 12.60 13.00 0.4961 0.5118 [MS-013(AC)
24 | 15.20 15.60 0.5985 06141 |MS-013(AD)

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

GAUGE PLANE

O.ZSMM —

DETAIL A

10.2.2 24 pin SSOP 209 mil

< »
DIMENSION IN MM DIMENSION IN INCH
LONO0aanant
MIN | NoM [ MAX | min [NOM
J A 2.0 0.079
\/ M Al 0.05 0.002
{ It o el \DETAILA A2 1.65 1.75 1.85 | 0.065 [ 0.069 | 0.073
. b 022 | 030 [ 0.33 [ 0.009 [0.012 | 0.013
— ofw [S 009 [ 0.15 | 0.21 [0.004 [0.006 [0.008
D 9.90 | 10.20 | 1050 [ 0.390 [0.402 | 0.413
t | e 0.65 BASIC 0.026 BASIC
E 7.40 | 7.80 | 820 |0.291[0.307 | 0.323
“ “ “ “ “ “ “ “ “ “ “ “ E1l 500 [ 530 | 560 [0.197 [0.209 |0.220
4 L 055 | 075 | 0.95 [ 0.022 |0.030 | 0.038
/ L1 1.25REF. 0.049REF.
T Rl 009 | | 0.004 | I
] = ® [ o[ [0 [ +]%
£0.10MM | C C JEDEC MO-150 (AE)
— =

DETAIL A

*Note:DIMENSION "D" DO NOT INCLUDE MOLD FLASH
OR PROTRUSIONS,BUT DO INCLUDE MOLD MISMATCH
MOLD FLASH, OR PROTRUSIONS SHALL NOT EXCEED
0.20 MM PER SIDE .

GAUGE PLANE

1 (NS
DETAIL A
_ T L %
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10.2.3 20 pin SSOP 209 mil

<&
<

D
plnnsmn ~HA o

DIMENSION IN MM [DIMENSION IN INCH

T Symbol =GN T MAX | MIN | MAX

A 235 | 265 |0.0926 | 0.1043

{ Al 010 | 030 |0.0040 | 0.0118

\ J) B 033 | 051 | 0.013 | 0.020
A C 0.23 | 0.32 [ 0.0001 [0.0125

I_I I_I I_I I_I I_I I_I I_I I_I I_I I_Iéz § \ D 12.60 | 13.00 | 0.4961 |0.5118
Zl¢c ﬁ) e 1.27 BSC 0.050 BSC

— — E 740 | 7.60 [0.2914 ]|0.2992

H 10.00 | 1065 | 0.394 | 0419

L 040 | 1.27 | 0.016 | 0.050

/ ~ L \ h 025 | 075 [ 0.010 [ 0029

2} 0° | & [ 8°

t

GAUGE PLANE

*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

GAUGE PLANE l

15

0.25MM
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10.2.4 18 pin DIP 300 mil

0.727

o ey —

PIN 1 INDICATOR ’Tﬂ __+
> -+ = g
@ 0.039 } Q Q
O o7 o7 O O O 07 O O RO.003
Lh* \T{)P E-PIN INDENT

BOTTOME-PIN INDENT @ 0.079

@ 0.118 eB
E DETAIL A

b - \DETAIL A

P-DIP 13 PIN-300 MIL
NOTES : DIMENSIONS DIMENSIONS
1. CONTROLLING DIMENSIDN : INCH | symBoLs || IN MILLIMETERS IN INCHES
2. PACKAGE DIMENSIDN MIN | NOM | MAX|{ MIN | NOM [ MAX
EXCLLIDE MOLD FLASH OR A - | 457 - --- 10.180
PROTRUSION Al 038 | — | —— |[0.015] — | —
3. ALLOMABLE MOLD FLASH OR A2 -~ | 3.30 | 3.56f -- 10.130,0.140
PROTRUSION SHALL NOT EXCEED B1 0.36 | 0.46 | 0.56 ]]0.014|0.018 | 0.022
0.010" B 1.27 | 1.52 | 1.78][0.050] 0.060 | 0.070
_ [ 0.20 | 0.25 | 0.33[0.008]0.010]0.013
g' _';?)E'\EAQA'\&TEE_RA%;,,AJE“LESS D 22.7122.98[23.11|[0.894] 0.904 | 0.910
: g D1 0.43 | 0.56 | 0.69 |[0.017]0.022]0.027
OTHERWISE SPECIFIED = —62 1 — 182610300 — To.352
6. AFTER SOLDER DIPPING LEAD E1 6.40 | 6.50 | 6.65 |[0.252]0.256 | 0.262
THICKNESS WILL BE 0.020" MAX o — 1252 — [ — 0100 —
L 318 | — | — |loa25] — | -
eB 8.38 | - [9.65][0.330] - [0.380
39 tenx technology,inc.
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