+3ERRHEZ AR D ERAT) Advance
tenx technology inc. Information

BIT 51 MCU

ThRest IS

tenx reserves the right to change or discontinue the manual and online documentation to this product herein to improve reliability,
function or design without further notice. tenx does not assume any liability arising out of the application or use of any product or circuit
described herein; neither does it convey any license under its patent rights nor the rights of others. tenx products are not designed,
intended, or authorized for use in life support appliances, devices, or systems. If Buyer purchases or uses tenx products for any such
unintended or unauthorized application, Buyer shall indemnify and hold tenx and its officers, employees, subsidiaries, affiliates and
distributors harmless against all claims, cost, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly,
any claim of personal injury or death associated with such unintended or unauthorized use even if such claim alleges that tenx was
negligent regarding the design or manufacture of the part.

tenx technology inc.
Preliminary Rev.1.2, 2026/05/11



Advance Information UM-4BITMCUfunction _C ThiEsRAFE

AMENDMENT HISTORY

Version Date Description
1.0 2021/03 | #75f o
1.1 2023/02 | 1. 3%+ |IAP4p BE 7 it & charge pump cycle : PH1,2 & big charge

pump driver for TM87P32/PL35/PL36 -

2. 3 4. LBD(Spec : +8%) #p B > i & change charge pump cycle &
driver by MWM4p 4 for TM87P32 -
2 1+ 1-1-1 table “1/2~1/5Bias™ -> “VBAT=VL2 “ for “3/5v (BCF=0:
BAK=VBAT)”

Change “Mask Option” to “Code Option”

4. Change LVR2 : “>1.2V” =>“>1.35/1.25V for temperature > -
20/0 degree Celsius”

5. 2 & SWPWR: “VL3=1.5x VDL for 1/3Bias” to “VL3=3x VDL

for 1/3Bias”

w

1 tenx technology inc.
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F—E

4BIT Series Internal System Architecture

1-1. EIRHLE

4BIT %] MCU L/ Code Option & SWPWR H=$&t 1.5V, 3V & 5V =fEE FEA iR /FEE&GE -
AiFEt No Bias , 1/2~1/5 Bias 7 fdi5ETE DAL E LCD driver FrEEaYA [EISEENEEER -

VBAT 8505 (il ARz (753% Body 717 VBAT Rz, A% MEFI$2 VDD1,2 or s LCD FEfir
Rir) > BAK B FE At SRR 2 AR (B AR MR AL) LU, MCU N Bl BRI P BR Y R ERBE -

FEEERE(HE R 3V (BCF=0 : BAK=VL1/2/VDL/VREG)HVEJFIE T - BAK Hilfi_EAYEEEA(r 48 S E-E2E
DFEEFEAURAT AR E > NILVEFEINERE—(# 0.1 uF DL EEEDIRERIFEE - Frit 250
B FH HA Y R R U B 7R BAK R ELF25 VBAT Rl e — (A -

4BIT %51 MCU #ZfZ{lt LCD driver BB ] HNSNCERBIL VBAT Hilr) S FRERARER TR (LAY EETH - ]
F MCU Hy4 MRS 2 4 — (i regulated voltage ELE#E{Mn VL1 B02 VL2 BIfL{EA - fEfEAH S
IR A LCD driver Bz Ayt EREEE FH NI MIER BRSRES FTEE (- FLAthHY 10 FIALIY{E VBAT Ed
GND Z[HHIBR AL -

#EFH_EHiEAE Code Option i - HERY BAK » VL1 » VL2 HYEEAATT ¢

Code Option 1 Code Option 2 Code Option3 BAK By#EA VL1 B#EE VL2 ik
BAK {ERBER - VBAT - -
BAK WNERRER - BE - -
No Bias VBAT VBAT*
1.5V VL1 fRIBEE 1/2~1/5Bias VBAT B
VL1 NEFREER 1/2~1/5Bias EE B
VL1 SNE B 1/2~1/5Bias - NI TR R BE
VL EREE(BAK NERIBEX) No Bias BAE VBAT VBAT
VBAT=VL3~5 e e .
VL fEfSEE (1/3~5Bias) e e iy
3/5V VBAT=VL2 BE BE VBAT
(BCF=0 : BAK=VL1/..) VL1 AR 1/2~1/5Bias B BE B
VL2 NEBER 1/3~1/5Bias B BE BE
VL1 SN RE R 1/2~1/5Bias BE SMEBREER BE
VL2 SRR 1/2~1/5Bias BEA BEA SMNEBRREE
No Bias VBAT VBAT VBAT
VBAT=VL3~5 e .
VL {8 (1/3-5Bias) VBAT 5= B
3/5V VBAT=VL2 VBAT BE VBAT
(BCF=0 : BAK=VBAT) VL1 NESREER 1/2~1/5Bias VBAT EBE BE
VL2 NEBER 1/3~1/5Bias VBAT EH BE
VL1 SNERBEE 1/2~1/5Bias VBAT YRR BA
VL2 SRR 1/2~1/5Bias VBAT BEE SMNEBTEER

Notes:

1. S ST 0.1 UF SR DL ERVEEZHE - S EANT 5t GND -

2. ‘5 3/5V (BCF=0 : BAK=VL1)#J code option [fij H S EEE M TR ERGR EE 2 (it LCD driver fim T 25 FEHY
code option [ - fitimy MRS 2EEMt4s VL1 20 VL2 (] - VHECR VL1 A ERME R AT BAK HYZE
Z&TAFERE » ARSI S E R4 pE DL MCU (NETEE RS YN IEHE EE -

3. code option 1 : power source fY code option

4 tenx technology inc.
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4. code option 2 : fZE£ for BAK&LCD F4 code option

5. code option 3 : LCD Bias [y} code option

6. * . % OTP 1.5V &N R VL2 mEAr 2 VPP filifi, KEN{# option #ZEHIE"No Bias” {/y& &
charge pump 2t VL2 =& (7, #tE OTP VL2 B /A ES -

7. 41 TM87PL36 Z57#%LL VL Charge Pump E4: VPP S BRMEST IAP BEERZLIEN A 1% VL1~5 Nidm
VBAT Dz #CEA ] IAP code option BFHIZALT IAP Bias 284 VBAT B B DI G U)HA S 1AP
Mode &k E2€ i -

1-1-2. LCD driver BYEJE

4ABIT %% MCU L. Charge Pump 75 E4: LCD driver Ff &8 1Y & ([ & & fir 3 (VDD1/VLL ~
VDDS5/VL5) - FrE4 i =& ERRI{ LCD Bias HY code option ffijE » A 1/3 > 1/4 > 1/5 Bias [fi= *
B EEESS R E VL3 » VLA » VL5 -
4BIT %%1] MCU % rlfEft{# % \fE Code Option #&% Charge Pump AYAEZ > 435Ik PHL »
PH2 > PH3 > PH4 » PH5 DL K, PH6 - i & [ LCD panel FYE L& #E A/\ > LCD frame
frequency Gl HAEE 25 3-1)LL K LCD Bias FFEZE A% Charge Pump #7:% » [HHI I Charge
Pump B A7 a4 E R LCD frame frequency HYRN 2 DL _E 4 BE TSR EERRE ERRCE « (HEIRAFR KA
JARIRERAE B RAEE R e » DUEAE MCU #E8E 2 81 LCD panel iy &k [l S 28 & 1Y -
IR LCD panel S AR 7] 88 HEr iy charge pump #5242 » {5 LCD driver =] DU H#Z i3 E /Y R
JEE : 7 LCD panel & ki /N HI T B2 PH6 DA MCU HUFEE -
W TM87P32 B AL MWM 5481 f VL1~5 (k& &S LA afR e sl EEi B FEENE K
Y Charge Pump HY5E2R & Driver/Sink &
Hijt Charge Pump HYZSRE/ESREN K HITEHY LCD panel i » &R F LCD panel ASHYFEE $im S
f% LCD driver Firifii B = BN Sy 22 RIS E RV EE BRE - v DAF T A £6fE 7 ArE s (E R RE
1. £ charge pump RE&0]# VL1 ~ VL5 (YER A 8B 2 FHEAE B EAIFRCE T - 84Kk CUP Ml > fIFT
HPEANEAELIR VL1 ~ VLS Bat R AVERE -
2. #£ charge pump 4RESTIEF VL1 ~ VL5 (VEA T B 2 FEHAERMEGRET » BER Py Charge
Pump #E%
3. 5Ly TM89 £.%1] MCU £1¥%f 1/3 bias > 1/4 Bias [ £ 4L T &1 1/5 Bias —#E4E CUPN -
CUPO Z[EiPL R CUP1 ~ CUP2 i & —{E 8 %51 Code Option » DIERHZESA Charge Pump
4. ‘EEFECIRAEY charge pump FEEARIG & 88 A G p TR e R I A 2 R RERE > AT DUBEREL TM87PL36 5%
MCU E$£ft” LCD(Big-Driver/Sink for CUP1,2 pins)” ) Code option 758+ ) 4545 70 Ba i fE] »
SR T BF2RZE > & LCD driver iy EEER &Y 6V BF » 5288 MCU 1V REE g BN I > &
wahn MCU fiEsERVAERE - #Udsk'E LCD driver g s ERE SR 6V Ef » 55NN IEBRARES
AP ALY EEERSS LCD driver (/7 » DUEE5%E LCD driver V=it EEEE  4EFHETY 6V BVIEMR -

1-1-2-1. FMH VL1 WEAL{ER Charge Pump 4RESHIEREEERR

EEEM 15V EREAECEEMN 3V EREAH VL EEERNIMIEERGRES PR HLEF - Charge
Pump RS HFLBEERER L & i VL ILfE -
IELHF charge pump RESFTEEAAY VL2 ~ VLS BEEA(I7 #E L) 1/5Bias Syl T~ -

VL2=2*VL1
VL3 =3*VL1
VL4 =4~*VL1
VL5 =5*VL1

5 tenx technology inc.
Preliminary Rev.1.2, 2026/05/11



Advance Information

UM-4BITMCUfunction _C ThEsRIHE

EWaAN

RIEFFRLIAFIA VL1 BYEEAL{E B charge pump SRESHYEREEE
R Y 2SR TR E SRS

1-1-2-1-1. B VL1 E4 Charge Pump = #H 1/2 Bias

FEIF » MCU fEA[A]HY LCD bias HYZEETH

#Y LCD panel

LCD panel #J Vop = VL2 = 2 * VL1 (VL1 = )5 FHRE 2 i A/ S M FS BR 4R L F2 1)

Power(+) or Regulator
output or 0.1uF
Capactor to GND for
internal regulator

€~

0.1uF

1-1-2-1-2. B VL1 E4: Charge Pump 5= 3 1/3 Bias By LCD panel (—& R ~F#J LCD panel)
LCD panel #J Vop = VL3 = 3 * VL1 (VL1 = &) FHREE HA/SMB R BRSPS S (L)

Power(+) or Regulator
output or 0.1uF
Capactor to GND for
internal regulator

€~

041u|;’\0.1uF

Preliminary

tenx technology inc.
Rev.1.2, 2026/05/11
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1-1-2-1-3. 5 VL1 E4 Charge Pump #= N #EF 1/4 Bias #J LCD panel (—f~K~FH#J LCD panel)
LCD panel #J Vop = VL4 = 4 * VL1 (VL1 =88 J§ iE el 2 FH /4 Ml S BT RS £ (0E)

CUP N.C.

Power(+) or Regulator

e output or 0.1uF

Capactor to GND for
internal regulator

0.1u|{0.1uF

0.1u

e

1-1-2-1-4. B VL1 E4 Charge Pump #= 3 1/5 Bias #J LCD panel
LCD panel J Vop = VL5 = 5 * VL1 (VL1 =8 i FREGE FHNS M TR ERAR ES L)

Power(+) or Regulator

(_ output or 0.1uF

Capactor to GND for
internal regulator

O.luFIO.luﬂ\O.luF

0.1uF

S

7 tenx technology inc.
Preliminary Rev.1.2, 2026/05/11
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1-1-2-1-5. | VL1 E4 Charge Pump #EH T#MH 1/3 Bias(TWO CAPACTOR FOR CUP1-
2,CUPN-0)#y LCD panel (KXR~JHy LCD panel)
LCD panel #J Vop = VL3 = 3 * VL1 (VL1 =& IFfixE0E /S MR BRGR S F2 L)

Power(+) or Regulator J
€= outputor 0.1uF _

C_apactor to GND for 0.1uF| 0.1uF
internal regulator

1-1-2-1-6. | VL1 E4 Charge Pump #E=T#FH 1/4 Bias(TWO CAPACTOR FOR CUP1-
2,CUPN-0)#J LCD panel (KXR~JH#J LCD panel)
LCD panel fJ Vop = VL4 = 4 * VL1 (VL1 =8 1EMR SR H N/ MR BRAR S F2 (1)

Power(+) or Regulator J
output or 0.1uF €L

CgpactortoGNDfor 0.1uF 0.1uf 0.1uF
internal regulator

GND .

8 tenx technology inc.
Preliminary Rev.1.2, 2026/05/11



Advance Information UM-4BITMCUfunction _C ThiEsRAFE

1-1-2-2. F[H VL2 BYEBAIfER Charge Pump 4RERHTEBEE R

£ 35V BRI - & VL2 HEF IR R R 2 VL2 BRI M TS BRI FE (AR
Charge Pump &Rip&HyARE S BR L & VL2 {HHfE -

It charge pump SRESATEEZERY VL1 > VL3 ~ VL5 BEEAir#E L) 1/5Bias R4 T -
VL1 =1/2*VL2

VL3 = 3/2 * VL2
VL4 =2*VL2
VL5 = 5/2 * VL2

&R R IAFI VL2 HYEEfL{E & charge pump SRESHYZEFEEEEART - MCU fEA[EHY LCD bias HY#EEIH
I FT(E Y 21 & BRI T FH SRS

1-1-2-2-1. |H VL2 E4 Charge Pump =T #EH] 1/2 Bias #y LCD panel
LCD panel (1 Vop = VL2 (VL2 = ZJIERMR, (K VL £ 5 mB LA oA SR E ERECR SZ 3% A EE ER)

e

1-1-2-2-2. B VL2 E4: Charge Pump #={ N 1/3 Bias #J LCD panel (—f%&~K~FHJ LCD panel)
LCD panel f/J Vop = VL3 = 3/2 * VL2 (VL2 =& 5 [FfRElE fH A /Y M IS BRLR R HE L)

9 tenx technology inc.
Preliminary Rev.1.2, 2026/05/11
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VBAT or Regulator
output or 0.1uF
<_ Capactor to GND for

internal regulator

1-1-2-2-3. i1 VL2 E4 Charge Pump 8= T3] 1/4 Bias #J LCD panel (—f& R ~}'#J LCD panel)
LCD panel {1y Vop = VL4 = 2 * VL2 (VL2 =8 IEfRE0E HAS MR FRAR S FR L)

UPO

C

VBAT or Regulator
output or 0.1uF
Capactor to GND for

internal regulator

o.mﬁl‘o.lu?
GND LT

1-1-2-2-4. F§ VL2 EE4 Charge Pump #= N #F 1/5 Bias #J LCD panel
LCD panel (f Vop = VL5 = 5/2 * VL2 (VL2 =8 JF e E H A/S MR ERAR PSR L)

10 tenx technology inc.
Preliminary Rev.1.2, 2026/05/11
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Power(+) or Regulator
output or 0.1uF
Capactor to GND for
internal regulator

O.lulTO.luTO.lul;
GND 0.1uFL ‘ ‘

1-1-2-2-5. Hy VL2 E4 Charge Pump =X Ti#%F 1/3 Bias(TWO CAPACTOR FOR CUP1-

2,CUPN-0)#y LCD panel (A R~}#J LCD panel)
LCD panel #y Vop = VL3 = 3/2 * VL2 (VL2 =T [EHEGE H A /F MR ER R F TR L)

VBAT or Regulator
output or 0.1uF
Capactor to GND for
internal regulator

1-1-2-2-6. B VL2 E4 Charge Pump #HXT#F 1/4 Bias(TWO CAPACTOR FOR CUP1-
2,CUPN-0)#J LCD panel (AR ~F#J LCD panel)

11 tenx technology inc.
Preliminary Rev.1.2, 2026/05/11
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LCD panel #J Vop = VL4 = 2 * VL2 (VL2 =8 J§ iEfRel 2 FH /4 Ml S B AR RS £ (L)

VBAT or Regulator

e output or 0.1uF
Capactor to GND for

internal regulator

1-1-2-3. FIfE& VL VB ERES/H BRI AR

f£ 35V EIFEAT - Eis VL BB AR o S/ H I BRAR I YA

VL fiEJE -

RS BB 254 R AR B B A A2 1) VL1 ~ VLS ZE R A8 1/5Bias A& fEl4n T -
VL1 = 1/5 * VL5

VL2 = 2/5* VL5
VL3 = 3/5* VL5
VL4 = 4/5* VL5
VL5 = VL5

PERE AL & A=

I

&R R RS VL BYENLIF AR oy BRGRESHY AL REEE BRI - MCU f£A [E#Y LCD bias HYBEEIE
FiT{sE FIAY Z: 4 BRI P 4RI (B PH oy BRI I 3 CUP B8 - ATt VL1~5 pins HI VL1~5 BE7A[F

TR -

1-1-2-3-1. s VL EABRBER TEA 1/3 Bias #Y LCD panel (—f& K ~FHY LCD panel)

LCD panel ffJ Vop = VL3 (VL3 =25 [F k)

12 tenx technology inc.
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1-1-2-3-2. HEE VL EABRBRER, FEAH 1/4 Bias #Y LCD panel (—f§ R ~FH#Y LCD panel)
LCD panel ffJ Vop = VL4 (VL4 =255 [F i)

1-1-2-3-3. s VL EABERBER A 1/5 Bias #Y LCD panel (—f& R ~FHY LCD panel)
LCD panel ffJ Vop = VL5 (VL5 =Z&;J [F 1)

13 tenx technology inc.
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0.1uF| 0.1uF| 0.1uF -
0.1uF|
e L

[

1-1-2-3-4. 5 VL EABRBRER T#A 1/3 Bias(TWO CAPACTOR FOR CUP1-2,CUPN-0)
#Y LCD panel (A R~TH#J LCD panel)
LCD panel fJ Vop = VL3 (VL3 =55 1F 1)

1-1-2-3-5. HEE V0L EEB A BRI TEA 1/4 Bias(TWO CAPACTOR FOR CUP1-2,CUPN-0)

#Y LCD panel (AR ~}#J LCD panel)
LCD panel f/J Vop = VL4 (VL4 =55 1F )

14 tenx technology inc.
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R
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1-2.  ZR&GERTEHIET

B gihes P P25 BT F EC2R Y 5 R 22 25 (XTOSC) 5 2R 8 = 2 23 (CFOSC) > Aty it
FEE 5 (system clock generator) - FH[R 25 (pre- d'Vlder)LUE’&HT%@@JT@%%E%%EAﬁﬁ@ ° B
Ry Fr PE I BE T IR MCU #0745 < DLR HAt 48 38 5 i Fr 75 A S A [F1 Y clock 2R -
HGBRE L AR -

Stop, Halt » BCLK
Fast instruction——— T1 T2 T3 T4 Sclk
Slow instruction
Pttt
A 4 A 4
XT clock .
| Clock switch System clock
XTOSC i circuit > generator
CFOSC - Clogi'jcsd’ivt'mh PHO,!  predivider
CF clock
F 3
Single clock option4T

Dual clock option

1-2-1. {RERIRFEE RS (XTOSC)

(RS R 0 28 v DUFR K3 clock 44 system clock generator > pre-divider > timer » 1O port g
chattering prevention IgELLK, LCD driver Z5IhEE([HA - & MCU BYEJFRHIEL > 12502 MCU E4
STOP release & (R E Zes st FFAENE - HATIIT STOP {55 2 &4 F{F ILEIE - (K2R
HSgEEE Zes(F MCU #EH “fast clock only option” fY code option B HI| 7k 28 A~ & Bl -

4BIT %51 MCU 2L RafE A 5 fElEAr (K2R 8 = % 28 » external 32.768 KHz Crystal oscillator LKz
external RC oscillator - T DLl code option ZKEEfERT FR 1Y fEHEH -

1-2-1-1. External 32.768 KHz Crystal Oscillator
& External 32.768 KHz Crystal Oscillator (5 F 435

32768 Hz
Crystal

X'tal

1£ PCB I » 32.768 KHz 11y Crystal jeA4-r B NVAGESEST MCU IC INLE » DUB/ DAY FEER T
& oscillator HYZE/E

16 tenx technology inc.
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# backup flag (BCF)3E s 1 6% + T[#:(5 Crystal oscillator {ETIRHERIEAIINEE T ISHERGHHIER
TRERY clock 9% - LRGN MCU RYFERR: - PILIIRARINITR - AHIH BCF flag #iE
A0

A Crystal oscillator 1R FARR LB R FINSLZ FAOREANI

1.5V BRI | 3VEF/ | EXTV R
BCF=1 FEEE FEER FEEE
BCF=0 HE HE FEER
Initial reset FEE B B

1-2-1-2. External RC oscillator

T EE: external RC oscillator (5JE F4RES

XOUT
R

XIN
1\ C

External RC

1-2-1-3. Internal RC oscillator

B internal RC oscillator & F 4% -

Internal RC

1-2-2. HERFEESESS (CFOSC)

1o R SRR A B PR A — (= 2Ry clock(CF clock)4s MCU {4 - i HAE R ERVIEEEX T &A1 E
EAJTEC o T R A S 2R SRR A B0y 3 R

1. Fast Clock Only (MCU (] CFOSC)#{Efsizt

17 tenx technology inc.
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FiE{EE==T CF clock #fg{t45 system clock generator » pre-divider - timer » I/O port FY
chattering prevention IHEELL K, LCD driver %IHEE(H - % MCU YRR 2502 MCU E4
STOP release 1% > =8B B es L G FIRENE - AT STOP 59 2184 &{F1LEIE -

2. Dual Clock #:/FfE= -
FEE(EEZT CF clock Hig{fk45 system clock generator £/ » ifif H R A{EEIT FAST 55 21%
A EEALGENE - ${T FAST #551% » system clock generator &% clock source (BCLK)E§ XT
clock Uk CF clock » WiFAsAHE L = 2RAYHE S T
—f% MCU #y CFOSC & {f MCU # A HALT mode > STOP mode (2T SLOW 5§57 121211
#h{F » 1 MCU £ CFOSC 12 1F8h{F > 1% & 5 & system clock generator 3 clock source #i¢ CF
clock tj#%1] XT clock -

F4hg1 TM87ML28 2 MCU HIfnJf Code Option #efE4E4E4EFF BCLK = CF clock {#H{EEkRd
HALT/STOP mode 5 Er##4E CFOSC 4 S (I 2 (e STOP mode B A4 72/
% XTOSC #F (% SEFFATT FAST $5% %1% CFOSC i4I5RILIFHL SPI Slave mode S5/
HERRS ) + 2557 Code Option Ef2{F HALT mode /5 - CFOSC Bh{F LI 4R UART S FIiE
ff -

3. Slow Clock Only (MCU H i XTOSC){ER; :
fEiE(@Ef T CFOSC KA FHfE -

Ryt oe MCU HY(EHERHRRE - 75 3V ST LK BCF flag J5FR & 0 B - 75 BAK I Ve A&
FY VLY fim BBV E BRA IR T » RE VLY IR ERE IR @ BRIt A2l CF
Clock #YZRfE AR TREFE < - AR By BAK BEEEARFRE T MCU HYZE(E HEH R

ABIT %1 MCU Rk = R [EfdlEny = i =552 » external Ceramic Resonator oscillator
RC oscillator with external resistor 5z RC oscillator with internal resistor > @] JfI|f code option

AT RS RS

1-2-2-1. External Ceramic Resonator oscillator

TN EE external Ceramic Resonator oscillator #Y{# /5=t -

CFOUT |—¢
DA
—

CFIN |

3.58 MHz =
Ceramic
Resonator

#£ PCB [ » Ceramic Resonator JC{{r BN EEESENT MCU IC 1IALE » DUl SN iy e i T4
oscillator {f3&E{E -

1-2-2-2. RC oscillator with External Resistor

18 tenx technology inc.
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

TEE RC oscillator with external resistor HJ{# FH 5= -

CFOUT

CFIN

External
Resistor

1-2-2-3. RC oscillator with internal RC

TEE RC oscillator with internal resistor FJ{5F 5= -

OUT| N.C.

3]

FIN N.C.

ol

Internal RC

RC oscillator with internal resistor 7] DB (B R VAR (22 WiEiE% 21 BAK filfz_EAVE
JBR By 3V BEATHIES) » [EFE 7T LIRS EETRE 2K LA code option {E#5E45

1-2-3. iR PRI B TR

B PR BT T DR AE MCU S (I FT AR 945 T PR clock » FIF code option FILL BEFERIE
#EE/EREZL > dual clock mode L1 K% single clock mode -

H—HEEEFEE B C A state machine - 3546 state machine & 7 [ [ AL {EFR A TUAREE

® RESET JR%E : EEF—HFHRLE0E MCU #2U %] reset HUMRH(SE SR MCU g A RESET
IRRE °

® FAST jREE : XTOSC Ll K, CFOSC Wi [EFFEE (dual clock mode) » =& =27 CFOSC EiE)
(fast clock only mode) -

® SLOW jR#E : 1% XTOSC R -

® HALTREE : MCU i A HALT f&ix, -

® STOPREE : MCU it A STOP f5zf -
N RS FE R FIR (Y state machine -

19 tenx technology inc.
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

1-2-3-1. DUAL CLOCK #/EfE=

fEE(EFEECT XTOSC DLk CFOSC #ir] DIEiEh s = (- » system clock generator 1Y clock
source HIJA] LU clock switch FYFEHIERES SR EEHE XT clock B/ CF clock -

XT clock A LI system clock generator > pre-divider - timer > 10 port fJ chattering prevention If;
BELL Kz LCD driver Z£A73EHY clock 75 » 1 CF clock i HEEfit system clock generator fif&E 1Y clock
AR

‘= MCU E4: HALT release 5 & STOP release i, [ 741 TM87ML28 % MCU A2t code option
AJEEREAER /T Fast Mode & A#Efit code option i CFOSC 7 HLAT Mode {/5RJ4EFfEE 4 |
system clock generator (1 clock 35 (BCLK) g H&htJ# %] XT clock iif H{% 1 CFOSC HYEHE - &
MCU #: A STOP mode 1% » backup flag (BCF)&#: B &% € & L(F9h © At BCF=0 for BAK
f&EX in STOP Mode Y code option) - DU{EE MCU fEE4: STOP release fyidz ] LL2E XTOSC JIEF]
BiEh -

TEEREF—#% Dual Clock #/EfE =Y state machine :

Halt
Halt

Halt mode Slow mode Slow Fast mode
XTOSC:active XTOSC:active XTOSC: active
CFOSC:stop HALT CFOSC:stop ﬂ» CFOSC: active

released
A
Stop Sto
released Reset P
release Reset

Reset state Reset Stop mode

XTOSC:active S — XTOSC: stop

Power-on reset

Reset pin reset
Watchdog timer reset

Key reset

CFOSC:stop CFOSC: stop

EREFAE SLOW Mode [i{T FAST $5< 2 1% CFOSC st &hiiaEh{F il 5% BCLK=0 » {H/Z system
clock generator &%l CFOSC £ {25 12 CF clock Sk EIRFEFF 2 1% » H5F 1 CF [#48 clock [[#
&fEastz(=1 CF FR#H clock #EHH - CF clock FRAF{EHHET FAST f5-0WEEE) 4 & clock
source (BCLK)H XT clock VJ#a%] CF (&4 clock » iSRRI LI MCU fEUJH T/ESERISEE4:R95E -

TEI LT FAST $1 &fIEREH BCLK 4i{a[f¢ XT clock UJ#Zl] CF krAH clock :

20 tenx technology inc.
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

< ~UuUuubiUuiuu Uyl

1/2 CF
clock

XT
clock

FAST

BCLK

4 HOLD12 CF CLOCKS 4%7—%

WAIT 1/2 CF CLOCK
FALLLING EDGE

EREABIT SLOW #5522 1& CFOSC &7 A= LEh{EIE 58 H BCLK=0 - ifii system clock generator
&% XTOSC £ HEE—(E XT clock TFE&fE=s(=1 XT clock #HHH) > &4 & clock source (BCLK)
H1 CF clock PJ##( XT clock - i n] DL % MCU £ DR TAFSRARIF S AR -

TEEEEH BCLK 41{aff¢ CF clock {1j#4 %l XT clock :

CF Fast clock stops operating
clock

XT
clock

SLOW T
BCLK

D —
WAIT XT CLOCK

FALLLING EDGE

% DUAL CLOCK # {4  1E SLOWIFAST L 4 SLOW/FAST §5% 2 (k5 REis2
FRIAA(ELT LR () XTICF o clock S » (EFE5 AP BRI A BRI T 25 S AR
SUAEE = {4 XTICF F:38 clock J50)

21 tenx technology inc.
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

1-2-3-2. Single Clock #/EfE=, (fast clock only or slow clock only)

Slow clock only (XT clock) L & fast clock only (CF clock) /&£ /& > Single clock AYFEE{ERE » F 3
Ay AER fast clock only (CF clock) %= T pre-divider /Y clock source (PHO) L)Lk system clock
generator Y clock 25 (BCLK) AT LUEE R YA E A [F]

1T SLOWIFAST {54 5H Uk E AR T & I S SRR ie 2 2 > fUg s —(EEEA S
<—{[&@r XT/CF [5:#8 clock #EHf » {H{5FE{F BCLK=High or Low £/)/5 0.5 CF clock #&Hf LI IC
A IEE TAE!

& MCU # A STOP mode 1% > [Fi EirEmmATeft BAK NETZEAR]EEE code option #EfsF
BCF=0 4}, backup flag (BCF)&# H 8% &k 1 » BUE MCU {EE4: STOP release AR AT LLE
clock oscillator JIEFI]Ex®)

NEEREH Single Clock #{Ef= =AY state machine :

Halt
Normal mode Halt Halt mode
OSC:active released OSC:active
+—

Reset Reset
release

Stop

Stop
Release
. Reset mode Stop mode
Power -on reset OSC:active Reset OSC: stop

Reset pin reset
Watchdog timer reset
Key reset

Transition Diagram of Single Clock Operation

1-2-4. PRE-DIVIDER

22 tenx technology inc.
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

Pre-divider 2—{[& 15-bit /Y counter » #154¢ clock source (PHO)iii A —{E5E% & N AY(E550F » pre-
divider o LUERHIHEE . N/2(PHL) ~ N/2MS(PHLS)S R EHERIV(ESE - i — (s SSanertE
PHO (Z5%0Y NiE& I (S 9RA028 - B E R [ESERRY clock T#2{t45 charge-pump circuitry » LCD
driver > frequency generator - timers - interrupt control circuit - HALT released control 1 5z 10 port
Y chattering prevention THEEZ EE R FE{HH -

NEERA pre-divider DL HAH B AE S I 4R -

Frequency IEE Interrupt request
Generator
HEF3:
Halt mode BCLK Initial SCFY
SLOW instruction T1 T2 T3 T4 Sclk PLC 8H R
FAST instruction ™3 1 v t4 424 Interrupt Q HALT release
Clock System Fall edge s HRF3 request flag
NTOSC » switch »  clock detector
» circuit generator MSC instruction
—CJ—Data bus 2
o switch - pro To timer circuit
circuit T TfT+—PLC 100H initial
‘ R|R|R|[R|[R

Single clock optionAT

Dual clock option | | |
PH1 PH3 PH5 PH7 PH9 PH11 PH13 PH15
PH2 PH4 PH6 PH8 PH10 PH12 PH14
Halver | L_=—=—"To sound circuit
tribler
circuit

Pre-divider 195%1& 5 i (Z55(PH11 ~ PH15)&{E MCU #: A RESET JREERFE; E%17T PLC 100H
5oL IRERE -

PH14 5 H (S YEHE—(E N4 E e halt release request flag 3 (HRF3)3%E £ 1 > HAFE MCU #
A RESET JRHE » {7 PLC $8 f5< o2 frlra¢ 4:-0% 7 & halt released request flag (HRF3) & &
R 0o

Y15 pre-divider interrupt enable flag 3 (IEF3)E4X7Ecs%E A 1 0 & halt released request flag 3
(HRF3)&%E £y 1 5 > pre-divider BLErs H—{EFEmYE5K - MCU $252 Rl K 2 12 it & s THERA
RERARTS » 415E halt release enable flag 3 (HEF3) EL4%#%E fy 1 pre-divider 5t & [m MCU £ H
—{[& halt release request {Z5%:%# MCU ZE4: HALT release - [A|H5 &k status register 3 (STS3)H
[y start condition flag 7 (SCF7) s% &k 1 -

‘&= pre-divider 11y clock source (PHO)HY#HERE 32768 Hz 1% » PH14 Fte{F&F 0.5 FhryiF{zEk:
HRF3 flag 5% & £ 1 > Rl AT DU s T ES e R VAL E(S5E -

41 TM87ML28 Higfi: ADJ 5 TRERI 5 Timer &2z £ Oveflow B Bjkg ik > —{& PHO
HHAFREEFRCIE pre-divider SERIIER » Bl40E A 32768Hz X'tal JoiFRrEEER, A0 M EH
iz, AFELL N AZGETE Timer count {SEHRFEIRG (205 A i E N

Timer K2 1E Count £4(C) = (86400/S) / 2N (S : 45 H 5% Fb%, » N : FIE Pre-divider Fijsf Ctm=PH
4ok o C RlUfsf AEE)

23 tenx technology inc.
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Advance Information UM-4BITMCUfunction _C ThiEERBESE

R Ry THECRECEEEIERE - 5588 PH3/5/7/9/11/13/15 J Ctm -

RIER B H S #(Sa)= (S (Ca-1)-86400)/Ca (Ca =2"N x C)

ETHLIR

2 32768Hz X'tal 7T H®i%+1.1 ), &1 Pre-divider &40

Ctm=PH11 : 86400 / (1.1 x 2048) = 38.3.. => C=38 => Ca=77824 => Sa=- 0.01021150..%»
Ctm=PH9 : 86400/ (1.1 x 512) = 153.4.. => C=153 => Ca=78336 => Sa=- 0.00295521..%)
Ctm=PH7 : 86400/ (1.1 x 128) = 613.6.. => C=614 => Ca=78592 => Sa=+0.00063746..F)
Ctm=PH5 : 86400/ (1.1 x 32) = 2454.5.. => C=2455 => Ca=78560 => Sa=+0.00018966..f}
Ctm=PH3 : 86400/ (1.1 x 8) = 9818.8.. => C=9819 => Ca=78552 => Sa=+0.00007765..F)

Ctm JEEMEHAEROE S A (R BMDULRIFIZGR Ctm=PHY/3 DI FHBH 64/4096 (FFE 2T
12/18bits Timer - &AM E A (O AE R & A H RIS #EEI& AT (] Timer counter bits 58 MERE S
PH SRFRMETTIRE -

LL Ctm3=PH5 £hf7_ LA ER SO A2l T

ADJ %7 ;X2=1 : &2x timer overflow JE/—{i& PHO cycle , X1,0=3 : %€ Timer3 f£1F °
STE $3 :X2=0: IF'¥ RTM £8EY bits , X1,0=3 : 2 ZE{Hf Timer3 counter £ 12bits -

SHLX ;i E HL=0000 ( TD15~0=4996 : Ctm=PH5 , Counter11~0=996H(=2454) -

setdat $0000

SRP $4 ;X2=1: Bi#) Timer3 re-load ¢ IE{HE & overflow & RL3=1)

T3TH @HL ;EE Timer3(Ctm3=PH5 , Timer3 overflow cycle=2454+1)

SF $40 ;X6=1: Ei#) RL3

FEHBATT PTR 501 R ERRHER] Ctm&ZIEE#EITIERE 2 Table ROM &8 m]#5(# ] Table ROM
DI IEAES#AT Timer BETRIEEEINA Z Efr LELE -

AR ERIIEROIEDEERFR] PHI~15 & 252 28, #5141 RFC control by TM2 S5 Z KT TaT T E/H
FRIEIRE Ctm2 ZH## 5 (H FH PHI1~15 °

1F#E ] fast clock only [Y#EETERY - pre-divider FIEEE [N B CF clock HYFEZE = fdEAE4 LCD
driver FERAVEARERSE - FTLL MCU JESLRF BCLK {E5%(CF clock)[#AH 2 &4 #2445 pre-divider 1Yy
clock source (PHO){EFH 1 F#AH 2~ & HUAH==AII AT LA A code option 2R {754

A % ] LB IRAVSRA N R

Code Option name Selected item
PHO <-> FTOSC FOR FAST ONLY (1) PHO = FTOSC
PHO <-> FTOSC FOR FAST ONLY (2) PHO = FTOSC/4
PHO <-> FTOSC FOR FAST ONLY (3) PHO = FTOSC/8
PHO <-> FTOSC FOR FAST ONLY (4) PHO = FTOSC/16
PHO <-> FTOSC FOR FAST ONLY (5) PHO = FTOSC/32
PHO <-> FTOSC FOR FAST ONLY (6) PHO = FTOSC/64
PHO <-> FTOSC FOR FAST ONLY (7) PHO = FTOSC/128
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

| PHO<>FTOSC FORFASTONLY | (8) PHO=FTOSC/256 |

Notes:

1. ‘E#% IC Hirtu itk BCLK ERFERYIHAERF - [R PHO i A+ BCLK [RAEFZE > #7 Code Option #7#lif “BCLK”
B MRy “FTOSC” (FTOSC : FAST oscillation clock output) ©

1£35€H] slow clock only or dual clock (£35S > pre-divider ¥}{541 TM89PL39 52 Bt H A& 1
=, HREE AL XT clock AR {E44 pre-divider /4 clock source (PHO){E ] - ffil#AE > 1% HISEZR A E] LA
FIF code option 3 fly & -

i 2 AT (BRI AT N R

Code Option name Selected item
PHO <-> SLOSC FOR DUAL OR SLOW ONLY (1) PHO = SLOSC
PHO <-> SLOSC FOR DUAL OR SLOW ONLY (2) PHO = SLOSC/4
PHO <-> SLOSC FOR DUAL OR SLOW ONLY (3) PHO = SLOSC/8
PHO <-> SLOSC FOR DUAL OR SLOW ONLY | (4) PHO = SLOSC/16
PHO <-> SLOSC FOR DUAL OR SLOW ONLY (5) PHO = SLOSC/32
PHO <-> SLOSC FOR DUAL OR SLOW ONLY (6) PHO = SLOSC/64
PHO <-> SLOSC FOR DUAL OR SLOW ONLY | (7) PHO = SLOSC/128
PHO <-> SLOSC FOR DUAL OR SLOW ONLY | (8) PHO = SLOSC/2

Notes:

1. SLOSC : SLOW oscillation clock output ©

NF=55iHH pre-divider (1 clock source (PHO)EA [EIREE T FTAE(# FIfY clock K

Condition PHO
Slow clock only option XT clock
Fast clock only option CF clock
RESET state(dual clock option) XT clock
Halt mode(dual clock option) XT clock
Slow mode(dual clock option) XT clock
Fast mode(dual clock option) XT clock

1-2-5. System Clock Generator

System clock generator 7] DLz 4 MCU S TH5 < FTis 1Y S FEF 7 - E 4BIT %% MCU 1 » KERSTHY
T5-2 AN AT DAEU(E machine cycle N5ERY @ {HZ A —Ei5-SHHAFEZL/{E machine cycle 7 #E
SERK ©

#—{E machine cycle £ XT clock (slow clock mode)zkiE CF clock (fast clock mode)fy clock #&Hf
_A:ZEXZ o
T EERHEARNTE ST T
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SCLK L

T1

T2

T3

T4
‘ ¢« Machine
Cycle

Instructi
o e
EFEE T FAST B SLOW #5405 0] L)L system clock generator [ clock source 7£ XT clock LA

S CF clock Z IR E TR U » T 2%5R7EH system clock generator iy clock source 7EA[H]
TREE YL E 507 (TM87ML28 7 HALT mode T Code Option 2% & CF clock)

Condition BCLK
Slow clock only option XT clock
Fast clock only option CF clock
RESET state (dual clock option) XT clock
Halt mode (dual clock option) XT/CF clock
Slow mode (dual clock option) XT clock
Fast mode (dual clock option) CF clock

4BIT %41 MCU #2{it/f BCLK=CF clock 5=\ » A[#&H"SLOW"/"FAST" #5430 E(# BCLK SER B
XTOC/FTOSC fYFRA(H, {2 SLOW/FAST Mode A F— EL4EFF LR S AERAEERRAR T, ] fILSE AR
AT RATR -

i a Selected item
SLOW $0 (1) BCLK = XTOSC
SLOW $1 (2) BCLK = XTOSC/2
SLOW $2 (3) BCLK = XTOSC/4
SLOW $3 (4) BCLK = XTOSC/8
SLOW $4 (5) BCLK = XTOSC/16
SLOW $5 (6) BCLK = XTOSC/32
SLOW $6 (7) BCLK = XTOSC/64
SLOW $7 (8) BCLK = XTOSC/128

55 Selected item
FAST $0 (1) BCLK = FTOSC
FAST $1 (2) BCLK = FTOSC/2
FAST $2 (3) BCLK = FTOSC/4
FAST $3 (4) BCLK = FTOSC/8
FAST $4 (5) BCLK = FTOSC/16
FAST $5 (6) BCLK = FTOSC/32
FAST $6 (7) BCLK = FTOSC/64
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| FAST $7 | (8) BCLK = FTOSC/128
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1-3. PROGRAM COUNTER (PC)

Program counter &H{—{f 16-bit #Y binary counter FraHE¢(A[EFRFEHY MCU B gE & (i FH# /Ny
counter) » TJ{E B program memory (ROM){YEHE> FH > AT EHEE] 62K fyfirklk# (PCO ~ PC15) -
EEMAEATT (PC15 ~ PC11)&Z program memory [y bank register » FzRIs A2 FTAERY bank
I & > Hésg KAzt (PC10 ~ PCORIZEAZIE R #2=U7E bank hayfirit -

Program counter HYZE/E = 40F ¢
1. E—{E word REHHESHMITE R 2 R E R HAHY PCEM 1 -

PC€PC+1
2. EFA{E word R EEHHE S TAE R 2 (& & H ARy PC{EA 2 -
PC € PC+2

3. BRI ET IB0/IB1/IB2/IB3/INZ/INC/IZIICIIMP Bk 54 » CALL 5% » PEIRFGEIFE e E
MCU #E A RESET jREEHT » &/ table 1-1 o REFHRAAVEF E irkik &L A program counter °
WEIE LL S # ARz ik H FiHY bank (7B A EEF > 40 TM89 £.%1] & TM87ML28 ] compiler 2
X HEEZIES A A—(E SPBK 5% - i bank {7 BEii%epk#k A bRy bank fi7& - —f
TM87 %%1] JB0/IB1/IB2/JB3/INZ/INC/IZ/IC $54 HEEFE At page #[E N » CALL&FES RIIZEH
compiler &8 BANK 1 ] #4/(3 {458 HH) A sEPkEE 22 1 [5] bank -

PC € specified address shows in table 1-1

4. EREHIT IAC ST > i AC [ERTHEERVRFEALLLE A program counter ; 415 AC {HiEHIE
TEHHE(E X K (X & JAC 155 HHVEREIC) Elke (B AV iriksi A program counter

If(AC<=X) PC € 55 HFFE ML IL(PC+ACHT)
else PC € [~ —{Ef5SHIMLIE(PC+X+2 ; X s AC Fe K ERE [H)

5. #1717 RTS 155 & @i stack pointer fif5[EAY STACK NZ5{E#EL A program counter -
(a). Stack pointer € stack pointer — 1
(b). PC € stack pointer fiif5[H1Y STACK NZE(H

6. EFEENTT CALL f51F, program counter YN ZEG SLll 1 Z &4 F(7E] STACK o -
(a). H i Stack pointer Firfs[a iy STACK i/ € PC + 1
(b). Stack pointer € stack pointer + 1

7. & MCU B2 hEaf K 2 1% > HATHY program counter P Z{E & B (7S] STACK ot -
(a). HAl Stack pointer firfi5HHY STACK {7 € PC
(b). Stack pointer € stack pointer + 1

8. EE={#{T CAC 455K} » program counter (VN AEE LN X+2 (X & CAC {55 HVERIT)
A EFE] STACK - 28k AC {ERTTEERVEF Efrk#E; A program counter ; %158 AC {H X
7 X e EER1E CAC 21209 N —{Ef5SHIfirik#E A program counter -

If (AC <=X)

(a). HAl Stack pointer firfi5[H1HY STACK (i1’ € PC +X + 2
(b). Stack pointer € stack pointer + 1
(c). PC € f55 PHyRFELIE (PC+ACH])

Else if (AC >X)

28 tenx technology inc.
Preliminary Rev.1.2, 2026/05/11



Advance Information

UM-4BITMCUfunction _C ThEsRIHE

PC € N —{Ef5<1I{irtlk (PC+X+2 ; X & CAC {55 HYEETT)

Table 1- 1
PC15|PC14 | PC13 |PC12|PC11| PC |PCO|PC8|PC7|PC6|PCS | PC4|PC3|PC2 | PC1|PCO
Initial reset ol o] o|o|o|o|lo|lo|lo|lo|o|o|]o|]o]|]o]o
Interrupt 2
GNTpn) | o] ol o | o] o|lolo|lo|lo|lo|lo|1|o0o|o0o]|o]o
Interrupt O
(inputportA,CorD)| O 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0
Interrupt 1
(timer 1 interrupt) 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0
Interrupt 3
(pre-divider interrupt) | 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0
Interrupt 4
(timer 2interrupt) | 0 | o | o0 | o | o |olo|o|lo|lo|1|0|0o|0o]|o0o]o
Interrupt 5
(Key Scanning ol o | o]l o]o|ojlo|lo|lo|lo|1|lo|o|1|0]oO
interrupt)
Interrupt 6
(R;tcefr%‘;’t‘)ter0000000000101000
Interrupt 7
(“";ﬁtr:rflf&;“er olo | oo |o]olo|lo|lo|lo|1|lo|l1|1]|o]o
JAC,CAC instruction | D15 | D14 | D13 | D12 | D11 |D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
CALL& others Jump | 515 | p1g | p13 | p12 | P11 [P10| P9 | P8 | P7 | P6 | PS5 | P4 | P3| P2 | PL|PO
instruction

Notes:

1. D15 ~ DO: W PUMEFG S ERELL "SETDAT” By =HAGLE

2. P15 ~ PO: AIDUESE SR T H#%

A==

e °

1-3-1. JAC {55 HVFZA(H TM89 AF& TM87ML28 #2fit)

JAC f5< iU AR % 16 (E-A[FHYH B ak U R - H AV EHYEE RIS H ATy AC Y

JAC $5< 21 multi-word 5<% > HEEFREAEEVU(E (AC>X) ZiE/E (AC<=X )machine cycle

FEAAE -

A REFITSERK ©

TNz JAC f5SHYEE
Address OPcode
PC JAC
PC+1 SETDAT
PC+2 SETDAT

o

Operand

X

label 0
label_1

; X=0~15
; if AC=0, label_0 is destination
; if AC=1, label_1 is destination

Preliminary
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

PC+X+1 SETDAT label_x ; if AC=X, label_x is destination
PC+X+2 (Next Instruction) ; if AC>X

e EBEITTHY X R JAC 155 th3ta X+1 (6 HAYALAE rT fERe B (A -

& AC<=X i} » MCU g H il AC NE{ERTEERIRY B AUz ik#Ek A program counter H1 > fEiE{EH
BUT o F2NFEEE /\{E machine cycle A RE5EAE JAC Y54 - fEi2 /(@ machine cycle §1 MCU & 5 &)
2T TEEE K -

W AC>X B - J8HE AC NZEEMEER B Ayfiral o tiEsE » MCU &1 N —(Ef5 S Hyfirak(H /iy
PC {E+X+2) & A program counter tf > fEE{@E N T > U FEZIUE machine cycle FEEESERK
JAC #J$5< » {E2EPU{E machine cycle |1 MCU & H B - AHY HETEEK

Example:

LDS $20,$0

loop: JAC 5
SETDAT label_0O ; jJump to label_0 if AC=0
SETDAT label 1 ; jump to label_1 if AC=1
SETDAT label 2 ; jump to label_2 if AC=2
SETDAT label_3 ; jump to label_3 if AC=3
SETDAT label 4 ; jump to label_4 if AC=4
SETDAT label 5 ; jump to label_5 if AC=5
INC* $20 ;ifAC>5, AC = AC+1
JMP loop :

1-3-2. CAC 55 (H TM89 £A5]&TM87ML28 #{it)
CAC 55 I LIRS 16 (e FEARIRE Ut fA20FIYEER] > 82 ALk RFILZ (3R H Ay
AC NEEHHIE -

CAC 54— multi-word fJf5< > B gEFEZAEEVU(E (AC>X) Bz /UE (AC<=X ) machine cycle
AREFITSERL - NiHE CAC {5SHUEE)

Address OPcode Operand

PC CAC X ; X=0~15

PC+1 SETDAT label 0O ; if AC=0, label 0 subroutine is called
PC+2 SETDAT label 1 ; if AC=1, label_1 subroutine is called
PC+X+1 SETDAT label_x ; if AC=X, label_x subroutine is called
PC+X+2 (Next Instruction) ; return or if AC>X

15 EETTTHY X TR CAC {54t X+1 (ERIEUr ik T 2 =PI A -
T A

B AC<=X H§ » MCU €508 F—(EH5 21 frhk(H A PC {H+X+2)E4475] stack 1 » ZA% T E i
AC NEEFTEERIIRIFEALIEEL A program counter Ht - fEE{E{FIL T - FEFE
%2 )\{# machine cycle 155525 CAC 1954 » 212/ \{E machine cycle * MCU &5
B FIEFTARIPETRRK -
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& AC>X I » J2H 8 AC NZEEMEEFENRITE A AL iE o] fEEEE - MCU & T —(Ef5S rv Ltk (B riny
PC {H+X+2) # A program counter & - fEiE{E{FN T - FE=NAFZEIUE machine
cycle HLAE5ERL CAC #YF5< » 1£iEVU{E machine cycle §+ MCU & HEh2E (- A /Y H

K -

Example:
LDS $20,%$0 ; initial AC=0

loop: CAC 5
SETDAT label_0; jump to label 0 if AC=0, and return to label_x
SETDAT label_1; jump to label_1 if AC=1, and return to label_x
SETDAT label_2; jump to label_2 if AC=2, and return to label x
SETDAT label_3; jump to label_3 if AC=3, and return to label_x
SETDAT label_4; jump to label_4 if AC=4, and return to label_x
SETDAT label_5; jump to label_5 if AC=5, and return to label_x

label_x: INC* $20 :return or if AC > 5, AC = AC+1
JMP  loop ;

31 tenx technology inc.
Preliminary Rev.1.2, 2026/05/11



Advance Information UM-4BITMCUfunction _C ThiEsRAFE

1-4. PROGRAM MEMORY AND TABLE ROM

4BIT %% MCU {J Program memory f AR 64K x 16 bits - EFHAERFER IS S LR look-up
table fYMESEEEA4(ROM) - 64K [1J program memory #:43EE% 32 (& bank > &5—{& bank 4T
2048 {Efir ik

4BIT %%1 MCU t#2L T look up table (YLHEE » %7 B table ROM - iZ{E table ROM {f EES |-l
program memory HH—{EECEEE » AR DUEZER 60K x 8 bits - —H MCU KL {75HY program
memory #4744 table ROM (% » MCU =] { FIAY program memory 5t & 5 %D -

Table ROM Ei program memory -~ Rz iR RS A/ NI SR G & (cA BT MCU B& AT A E -
a2 84— MCU 1y data sheet Z L E FrsE [ FHVEL B A = -

1-4-1. PROGRAM MEMORY

4BIT %%1] program memory 43 &| bank 73R 248 A [EA 2k&4Kword FifERS

1-4-1-1. 4K word bank
Y1—f% TM87 4% L 4K word F—{fE bank - [E i T EREH program memory 2% bank FY457 5 H = ¢

BANKO BANKI1 BANK?2 BANK3

T000H OO0 7000 3000H

] BANKCONVERT AREAG100~XIFFH) | ]

PAGEO_0 PAGE1_0 PAGE2_0 PAGE3_0

QIFFH 17FFH 27FFH 37FFH

ORO00HT SO0 3800 TR0CH
PAGEOQ_1 PAGEI 1 PAGE2_1 PAGE3_1

OFFFH | FFFH DFFFH 3FFFH

& bank N4 EEKFi(E page @ & page {5 2K word » JBO~3 > JNZ » JNC » JZ » JC {55 HAE
1[5 —1{ page NBkEE » A CALL & JMP $5< 1] {E page fHpkiE -

‘2% Body Ay 4Kword HF - Compiler & {57 bank f{izfik : 100~1FFH D77 bank & »

CALL & IMP {55 HkiE 2 HAtl bank & (L8 = (5 EHI(RED 12 %4 clock #EH) - & RlE—
bank Rl & —{Ef5 < HHA

WIRIZAFESAE program memory Kz ZER—(E page/bank By & —(ELIEEF - EH5CHIT4E
HZ 1% > program counter & H#f5E[H [—{E page/bank [ySE—(@Efirik - fEHE A F5 A
page/bank 7 AR o
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1-4-1-2. 2K word bank
41 TM89 £ 51|& TM87ML28 ZEf# LI 2K firkl B—{HE bank » T [EE7EH program memory [ bank Y

STHEJTA

$0000 PROM bank 0
$07FF
$0800 PROM bank 1
OFEE
$1000 PROM bank 2
$17FF
$1800 PROM bank 3
| $1FFF

\
‘ ‘ I $8000 PROM bank 16

$F800 PROM bank 31

This bank is reserved.

$87FF

$FFFF =

25 16 & bank Y program memory SHRH#E » AR =R -

WIFAEHF5S1E program memory FYAIEZEAEHE—{E bank AYE(&— B - E45 ST 212 -
program counter & H {5 [E T —{E bank FYSE—{E{k: - (EHEAFHREEESK bank Z[HHIRH
B .

RS RERERIPIERR ST - 2 JAC LIk CAC f5<REsui iR aC BAs = MM E R E L -
RIFEA FE2AE bank AYFHEE - FRILZAN - EALAUBRESCEIFITE S CALL DR IMP F5540R Ry
OP code HIfZ TCEPRH] > HAELEE—{E bank YFZ=EC R ES A bk & B N S E B ek -

WSS 5 S e 2 AR EC BRI B E UL ES - BV ADIGE IR ECE label HY 7=
AR H AL R BIFESALE » 1288 compiler F2X{E4REE source code /Y BH{EEL e HAYAL
e R EIRE R AT B FE S fir b B BAE [E—{& bank & » AIERNE i EIFZIES 2 aitE A —{& SPBK
54K F9%4 program counter [y bank (€ -

MCU 8T SPBK f LU T —(BIAL I S @ IERFT AR - LIS bank 3
FHISERR -

PR ¢

The source file is as below:

ORG $0130 : bank O
CALL labell :bank O
ORG $OF45 s bank 1
Labell:
33 tenx technology inc.
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DAA :bank 1

The source file after compiling:

SPBK 1 ; set bank 1 by compiler
CALL OF45h ;in bank O
DAA ; bank 1, PC= OF45h

1 page/bank O fJ program memory 1 » 5 —EE8E A7 HE AR 7E B MCU By RS BIFE =7
WA - @40 reset address (000H), interrupt O address (014H), interrupt 1 address (018H),

interrupt 2 address (010H), interrupt 3 address (01CH), interrupt 4 address (020H), interrupt 5
address (024H), interrupt 6 address (028H), and interrupt 7 address (02CH) -

B[RRI E L P ET R R AL I HIRE -

Address
000h Initial reset
010h Interrupt2
014h Interrupt 0
018h Interruptl
01Ch Interrupt3
020h Interrupt4
024h Interrupt5
028h Interrupt6
02Ch Interrupt7
|le——  16bits ——»

Instruction ROM (PROM) organization

1-4-2. TABLE MEMORY (TROM)
Table ROM 0] DA ARAF i — A2 =0 rf Frrfl AV #(constant) =2 look up table » fiifTAHY Table
ROM (Y& R AEA M HL index register(@HL) LUZ S5 [TEHERY TR AT -

Table ROM %34 =fEERHEEHERFL = - 4 bits ~ 8 bits J 16 bits(TM89 Z51/&TM87ML28 &
i) - if HATBELEU{E machine cycle A58 EEEUVENE -

® LDL(*), LDH()SHHRIIS S TI#4{T 4 bits table ROM 281
LCD 48155 % %7 8 bits table ROM il

[
®  LCDH S Hfpii{5 < #i77 16 bits table ROM ZokHA3HHL
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® 4 TMBIPL39H A #EfitH Rm #%E HMLDH=1 {Jj#z LDH(*)#54 H[$i{T 16 bits table ROM &}
YRR
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1-5. INDEX REGISTER (HL and ZR)

4BIT %% MCU f2{tFifdE index register (HL and ZR){E £ data RAM L k% table ROM (9235 [ EHE >~
FH(H AT ZR £ TM89 2 5I#2{H) -

HL index register ‘&% 1] &7 1% 16-bit /Y register » A]{E & data RAM L) k& table ROM f{yZ5 [ EHE >
F(@HL) - HL index register Y a[4f47 & HL-V, HL-U, HL-H and HL-L Z:PU{# sub- register -
IDBF15 ~ IDBFO Hi[ft3 HL index register & ({17t -

ZR index register F5r 2 T] 7% 16-bit (15 register » i H HEE(E B data RAM 195 [ EhE > FH(@ZR) -
ZR index register X m[4fl47 £ ZR-V, ZR-U, ZR-H and ZR-L Z£U({ sub-register » ZRBF15 ~ ZRBFO

HIft3 ZR index register HHY&ERLTT ©
Tl Z S WifE index register &1 sub-register (R4 :

bit3 | MVV [ IDBF15 ZRBF15|| MRV | bit3
— Index addressing ZRBF14|< —
HL-V -
R <~ 2RV b ReFig]| RX
bit0 RVV | IDBF12 ZRBF12| RRV | bitO
bit3 | MVU | IDBF11 DATA ZRBF11| MRU | bit3
RX : HL-U <||: ZR-U RX
bit0 RVU IDBF8 ZRBF8 | RRU bit0
bit3 | MVH | IDBF7 — ZRBF7 | MRH | bit3
— ] E—
Rx HL-H TABLE ZR-H RX
bitO | RVH | IDBF4 ROM ZRBF4| RRH | bit0
bit3 MVL || IDBF3 ZRBF3 | MRL | bit3
— E—
Rx HL-L ZR-L [ Rx
bitO | RVL | IDBFO ZRBFO | RRL | bitO
HL /R

1-5-1. HL INDEX REGISTER

HL index register &7 HL-V, HL-U, HL-H and HL-L ZVU{# sub-register FraHpliiy—1& 16-bit [y
register(&5r MCU #iA& HH el gE &/ Nt 16-bit) -

HL index register PN Z{E 7] DLAE 8 = FE K [5) (Y F BUE S 2R OB R 85 LA i 1y 0 3 BllE L
immediate data E 5 AMNIES > ¥l data RAM NEEBEREFERNIES DRS4S R EE
1/2/4 HY35% -

1-5-1-1. DX IMMEDIATE DATA K& ¥ HL AZ&{E

TM89 £51&TM87ML28 HL index register 1A ZA{E ] AR SHLX $55#H T Y immediate data
[E]H BE T 16 {| bit A9 R} -
1-5-1-2. 7%E#8 DATA RAM KAt HL AB{ERERTECRH 7 (TM89 R FIHRHL)
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HL index register AYNZHE ] DL—ZK 4 bits B¢2 16 bits /55081 data RAM 1Y PN 2B i RHT B 7
e -

TE[E T 4 bits BRI B a0 RIS - S7F MVV, MVU, MVH fll MVL 5455 1% data RAM (9
N ZHE 5 AFHEERY HL-V, HL-U, HL-H and HL-L sub-register f -

1T RVV, RVU, RVH and RVL {54 1] HL-V, HL-U, HL-H 1 HL-L %5 sub-register fJ/A 2 (&=
FEHEEN data RAM firfikHr -

#1 TMBOPL3OH A HfitE Rm 2% HMIDV=1 £ T MVV 52 A% 16 bits data RAM /24
5 AIEIER HL-V, HL-U, HL-H HI HL-L sub-register f1 & $fT RVV 5% F]j#% HL-V, HL-U, HL-H
I HL-L 55 sub-register #PY & {E[EI{FE5EHY 16bits data RAM firkkHr -

T FERBH sub-register £ data RAM A& {i7 7T A ERE (% -

MVV Rx or RVV Rx (HMIDV=0) MVU Rx or RVU Rx MVH Rx or RVH Rx MVL Rx or RVL Rx

RX)3 | (R¥)2 | (RX)1 | (RX)0 | (RX)3 | (RX)2 | (RX)1|(RX)O](RX)3|(RX)2|(RX)1|(RX)0O](RX)3|(RX)2|(RX)1| (RX)0

MVV Rx or RVV Rx (HMIDV=1)

(RN)15| (R0)14 | (R)13 | (R0)12 | (R011 | (R1)10 | (R0)9 | (R1)8| (R)7 | (Rx)6 | (Rw5 | (R4 | (R13| (Rx2 | R | (R0

@HL-V register @HL-U register @HL-H register @HL-L register

IDBF15|IDBF14|IDBF13|IDBF12|IDBF11|IDBF10(IDBF9|IDBF8|IDBF7|IDBF6|IDBF5|IDBF4|IDBF3|IDBF2|IDBF1|IDBFO

FE[E 16 bits AYE R H B H D /730 - 41 TM89 £%1] MCU &R ERY 64 i data RAM fizik:
(0080 ~ OOBFH)ELik#H#RL HL index register fy 16-bit EEF (71 » A& LIS 4 (EEE A aE—4HAY
FHAETRE 16 40 ERME T - \TLFIH MHL X 502 RHL X 54 (X=0~FH){EH{E machine
cycle N5ERK—EHERHA 77 R T ELEL ([ HL index register 2 ] 16 bits FVERMEEGENE -

1T MHL 55 ] U {E @& iz kY data RAM NZE{EERFES A 16-bit /Y HL index register « {7
RHL 54 % HL index register [y 16 bits PN 28 [GH 477 51| PU(E 48 7 i1 data RAM 1 o

FEEER MHL BUR RHL $551F > $55 50T X G U(EZEHEEHT data RAM fizil - HAER (hir 2
Bl 1-7-2 -

NZREIH HL index £ data RAM 7£LL 16-bit 75 ZUE A B RHR 2B Ty IERA (4
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bit3 IDBF15
Ry+3 b!t2 IDBF14 | . | index
b_|t1 IDBF13 addressing
bit0 IDBF12
bit3 IDBF11 ‘> DATA RAM
bit2 IDBF10
Rx+2 - HL-U
bitl MHL IDBF9
bit0 —> IDBF8
bit3 <+ IDBF7
Ryep | DI2 RHL [ iDBFs |, .,
bitl IDBF5 ;:> TABLE ROM
bit0 IDBF4 .
bit3 IDBF3 mdex_
bit2 DBF2 addressing
o DBFL |
bit0 IDBEO
HL

1-5-1-3. I§SEERIRE BN HL REE

4BIT %51 MCU HYZ5 [ EHHEEFE S & (E MCU FE AT LIf¢ data RAM LUK table ROM th[&E]R (%
1@ > 2 {HeiE 4 EEEMHENNAE > IR EEESER 2% AL HEK HL
index register (YAZETHIIN L ~ 2 E0E 4 HYfH ©

1-5-1-4. HL index register FIA LR B IERIES
HL index register & 17 7] DME BZ S [ELE 2 SN > Brl IRy “thig s 5 mikitHEr=t A o
RIS S 7 CPHL LUK, CPHLH(TM89 £%1|&TM87ML28 $£{it) -

CPHL X 55 A Lg% E—([ 8-bit £y immediate data (X) » E#5C# (TR MCU &LEE@HL-H FI
@HL-L (YN BB X EZGHE[E - MREERAERAEE - MCU 72 T —Ef5 S HRY I iam
REVFE < Ryl Eh & UTT NOP $5-5 (FEfE) © ISRILEGER A AHE » MCU 72 T —([ $5-5EEAREF
(ke R H BT R RHHE < -

b AFERVHFE S GE A A FEHEY NOP 15515810
1. B 55EMRE S g EL—(E NOP 1551
2. BRI 155 RN (E NOP 1557135

3. CAC X~ JAC X f5%gmE4d—(E NOP {5541 » NOP {55745 %1% PC Ea HHHL
F| PC+X+2 ArHE

4. ERX -~ ERY ~ ELZ DL K, CLPG {55 RN & 7EE NOP BB - (y&#(TIRIE<

MCU FE1{T CPHL LUK T —(Ef5 S HHE S BIth g BB ILFrARY P EE K - RS RI(ETE < HEH
SR Fylb

R CPHL 155 h &(E iz T 2 AT EEERE (4 -
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CPHL X X7 X6 X5 X4 X3 X2 X1 X0
Content of @HL | IDBF7 | IDBF6 |IDBF5|IDBF4 |IDBF3|IDBF2 |IDBF1|IDBFO
Sub-register @HL-H @HL-L
Example:
.................. - @HL = 30h
CPHL $30h
JMP lablel ; NOP will instead of this jump instruction
JMP lable2 ; this instruction will be executed and then jump to lable2
lablel:
lable2:

CPHLH Z—{#M{E el R EIES » [FEiFtFR2E/\{# machine cycle A E58RK « E{EFE< T LARY
E—{i& 16-bit 1y immediate data (X) > &$54#7T1% MCU &Ll HL index register (Y 2B EL X 1Y
EEEHEE - WREEEERARE - MCU £ T —{Ef5< EHErRH S IR AT < Rl El e i T
NOP {5 (FE2:R] 1-5-1-4 1VRERE)  WISRLLEAE A HHIE - MCU 7E N —(Ef5 S B HIY Rz & 1
HITIFORIFES -

MCU fE4{T CPHLH DU T —{Ef5SWisS B & B8 - Fra N ERS K » BEEERERE ST
5 ISR Rk o

R CPHLH 55 e {E T Z P LR i -
CPHLH | X15~X12 X11 ~ X8 X7 ~ X4 X3 ~ X0

@HL |IDBF15 ~ IDBF12|IDBF11 ~ IDBF8|IDBF7 ~ IDBF4|IDBF3 ~IDBFO

Example:

.................. : @HL = 1234h

CPHLH

SETDAT $1234h

JMP lablel ; NOP will instead of this jump instruction

JMP lable2 ; this instruction will be executed and then jump to lable2
lablel:
lable2:

1-5-2. ZR INDEX REGISTER(TM89 %J51#2{t)

ZR index register ‘£ ZR-V, ZR-U, ZR-H and ZR-L ZU{# sub-register FraHER 19— it MCU #H
K&z A ] S FE 16-bit Y register o
ZR index register YA ZE 1] DL #E = T8 R [E A FEUHE S R ME R 3 DL HE G 0 2 BIE DL

immediate data H#5 AMIES > B data RAM NZEEMHERHERNE S AR ATE <S4S R IR EE
1214 {F5% -
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1-5-2-1. DL IMMEDIATE DATA K ZR RZEHE

ZR index register 1N ZAE A AR SZRX $54# &t HHY immediate data [E]H5 5T 16 bits 1Y& R} -

1-5-2-2. 7% DATA RAM XAl ZR ABERNE R BCEHE G
ZR index register YN ZE B DL—2X 4 bits (42 16 bits 1y 75 70E1 data RAM YA 2B &R B 35
e -

FE(EH 4 bits FYERHEHTEGEHi (3 52U > #{T MRV, MRU, MRH fI MRL S#{5< 7Jik data RAM iy
NZEE ATHEED ZR -V, ZR -U, ZR —H fll ZR -L sub-register - -

#1/T RRV, RRU, RRH #1 RRL &5 11 ZR -V, ZR -U, ZR —H 1 ZR -L % sub-register {758
[E{fFFEFEER data RAM firiikH -

41 TM89PL39H Aifitd Rm 3% HMIDV=1 JiaEhfT MRV 52 0% 16 bits data RAM FYPN Z4E
= ASHEEN ZR -V, ZR -U, ZR —H fi1 ZR -L sub-register tf & #{T RVV 521 ZR -V, ZR -U,
ZR —H 1 ZR -L % sub-register 1N ZEAE [B{FEF5 E R 16bits data RAM fir il -

TFERBH sub-register B data RAM A& (i T HYE ERE (% -

MRV Rx or RRV Rx (HMIDV=1) MRU Rx or RRU Rx MRH Rx or RRH Rx MRL Rx or RRL Rx

Rx0 RX)3 | Rx)2 | R¥)1 | (RX)0 | (Rx)3 | (RX)2 | (Rx)1 ]| (RX)O | (Rx)3 | (RX)2 | (R¥)1 | (RX)3 | (RX¥)2 | (RX)1 | (RX)O

MRV Rx or RRV Rx (HMIDV=1)
(RN)15| (R0)14 | (R)13 | (RN)12 | (R011 | (R1)10 | (R0)9 | (R1)8| (R)7 | (Rx)6 | (Rw5 | (R4 | (Ru3| (Rx2 | R | (R0
@ZR-V register @ZR-U register @ZR-H register @ZR-L register

ZRBF12|ZRBF11|ZRBF10| ZRBF9 | ZRBF8 | ZRBF7 |ZRBF6|ZRBF5|ZRBF4|ZRBF3|ZRBF2|ZRBF1|ZRBF3|ZRBF2|ZRBF1|ZRBFO

TE(ER] 16 bits FYE R #r a2 10 772U - 20 TM89 £:.%1] MCU &R ERY 64 {i# data RAM firk
(00CO ~ OOFFH)EEZHi#IRk ZR index register [y 16-bit ERHE (I > AR LI 4 (EEEE (L ak—4HM
FR&E R 16 41 ERHE BT - FTLUFIA MZR X 2i& RZR X #5< (X=0~FH){E£IU{E machine
cycle N5ERK—4HE R 77 B L ELEL(E ZR index register 7 [t 16 bits HYERHEENE -

(T MZR $55 T PU{E#EE i HkrY data RAM NZE(EEFFES A 16-bit (19 ZR index register « {7
RZR #54 1% ZR index register [y 16 bits PN 28 [EH 477 5 VU (EE#E Ay hErY data RAM i o

TE(EFI MZR DU RZR $55405 - #5557 X EiaMUIERAH data RAM ik - SBHER (72
RIEEL-1-2 AR -

TR ZR index B data RAM fE 2L 16-bit 5 =X B AR E i Te AT SRR (%
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bit3 ZRBF15
bit2 ZRBF14
Rx+3 bitl ZrBF13| Y _
bit0 ZRBF12 mdex_
bit3 ZRBF11 addressing
bit2 ZRBF10
Rx+2 . ZR-U
bitl MZR | ZRBF9
bit0 —» | ZRBFS8
bit3 -4— | ZRBF7 — DATA RAM
ma | DIE2 RZR  [7zreFs6 | .,
bitl ZRBF5
bit0 ZRBF4
bit3 ZRBF3
bit2 ZRBF2
" it zrerL |
bit0 ZRBFO
/R

1-5-2-3. {5 RIRE BN ZR REE

4ABIT £%1] MCU {9ZE | EHHERIS S ALY data RAM thERF7FEL 1 {E > 2 (Bt 4 (EEEEnrhtiy
WEE - FTIEESIESE R 2 1% - AR5 H8E ZR index register (YA ZME TR 1 > 2 B¢
E409E -

1-5-2-4. ZR index register AR LB RIS S

ZR index register [T A DME ARG [ELLZ FAN - BRI DR “ThEigiln" 5 mika-HE= >
F > FEREAYIE 44 CPZR LK. CPZRH -

CPZR X 54 0] LIfFs%E—{[ 8-bit #J immediate data (X) > ‘B+5<# (7% MCU &L @ZR-H
@ZR-L FIANFEE X FYEREHEE o WREEREGERME - MCU 11 T —({[EH5-< AR I it am 2K
HIFE< Ry H & LT NOP 5 E%?}Fs’ﬁ 1-5-1-4 AVEERR) 5 WISRELERGE SR A HHIE] - MCU 72 —1E
T52 EEANIHE LS 1B S TR RE 5 <

MCU fE#i{T CPZR LUK T~ —(Bf5 CHHE S B th g BB ILFrARY P ERE K - ERERI(ETE < HEH
SR FIE -

N CPZR 455 &AL T Z AR ELRRE (4 -

CPZR X X7 X6 X5 X4 X3 X2 X1 X0
Content of @ZR|ZRBF7|ZRBF6|ZRBF5|ZRBF4|ZRBF3|ZRBF2|ZRBF1|ZRBFO0
Sub-register @ZR-H @ZR-L

Example:

.................. : @ZR =30h

CPZR $30h

JMP lablel ; NOP will instead of this jump instruction

JMP lable2 ; this instruction will be executed and then jump to lable2
lablel:
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lable2:

CPZRH 2 —{EM{EF 4 REHHES Elﬂjﬁf?%/ul [ machine cycle A BE5ERY © EE{ES AT LAE%
E—{ 13-bit iy immediate data (X) » E¥55 %718 MCU €LLiz ZR index register YN ZS{EEL X 1Y
BEEEHEE - WSREEHEERAAE MCU ET {55 FHEARY R e d s R R AN S By T &l S o iy T
NOP 5% E%f}%ﬂ 1-5-1-4 {YEEf#) » WMRIEEEEFRAAHE - MCU 1E F—{@f5< BV Em g s
TR E <

MCU f£#4{T CPZRH DUk {5 < HI5 <M & HEhES L FTA Y hES K - BEEIEm{EE <3
HsE R Ry 1k -

NP CPZRH 55 th & iz T 2 RV EEERH ( -

CPZRH| X15~12 X11 ~ X8 X7 ~X4 X3~ X0

@ZR |ZRBF15~12|ZRBF11~ZRBF8|ZRBF7~ZRBF4|ZRBF3~ZRBF0

Example:

.................. * @ZR = 1234h

CPZRH

SETDAT $1234h

JMP lablel ; NOP will instead of this jump instruction

JMP lable2 ; this instruction will be executed and then jump to lable2
lablel:
lable2:
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1-6. STACK REGISTER (STACK)ELFSTACK POINTER (SP)

Stack register G{RILHER HHARATRIERZAFITE S8 T —EfEA ik a2 A T ER BRI
Z TR TAVRR UL I AR - DUERR T RTS $55 21% AT DUR[E]FRAVRZ Ui 4E -

4BIT 51 MCU #1&] T 52 16 J& * 16 bits i/ STACK register 3R (A2l » 1 HA4 TM89 24|
iS5t stack register B data RAM H:H] 64 {EFCIEAGHI{r1E(0200h~023Fh) - &5—J&HY stack register
22 (e FH VU (B8 Ay HERY data RAM > AT LLEETE 16 bits FYFESUATHE - ARy stack register 2B 14
] LAFIH data RAM HYAHRE TS < SR EUEYEITE -

Stack pointer &l 4-bit up/down counter - E 2z~ B Al stack register #Y{EEF © Stack
pointer FY{E41 TM89 Z4I A LIFIF LSP 554775 data RAM LUK AC o - DI FLL 16 Jg STACK
HIt&EREA Stack pointer EhfF -

& MCU #E \ RESET jiRREZ {& & stack pointer (YA E{EERR R 0

& MCU {TEIEA RIS < B0 B RS RIFE I E: - & iuRERE I IUis S ay T —(EfE =k
e A\ FETAR G REIER . ARy AT THRE =N L F 2] H AT stack pointer Firfi5[A]HY stack register
IN%FFF stack pointer i1 1 - 415 HAiHY stack pointer 2452 0 (F5 15 8% /% 0) » stack pointer £
1 >~ #&ster2s4E overflow 1ffj H. stack pointer & %pk 1 -

& MCU {7 RTS $5%1% - &40 H AiHY stack pointer i 1 » ZR1& 7 K #HY stack pointer Firfi5 Ay
stack register NZE [E[{F %] program counter - #[15 HFijy stack pointer E24%& 0 (F5 1 8 & 0) »
stack pointer fEJE 1 2 &5k 284 underflow 1fj H. stack pointer &%k 15 -

MCU )4 524t stack pointer €4 overlfow =& underflow iy flag =] {iLHE » [NILE 254 stack
overflow I » JFIL{FIE stack register O YAz ERHRF G #EHAVAE S MBS B 2L - (5% stack
underflow FYBHE: - [RSfEIAE stack register 15 fyfir k&R Il €477 0] program counter 51 -

T IER8H stack register fy45HS

Stack
pointer

CALL instruction
Interrupt accepted

RTS

STACK ring with
first-in, last-out
function
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1-7. DATA RAM

4BIT %1 MCU iy Data RAM J&— ({5 A ] 2 hEF] 64K addresses x 4 bits 1YfEi%F G RIS (RAM) »
TEREAFFIER 2 H - Data RAM 2—{EZ% DigErYECIEAS - S jpen] A& s Fs - Stack register,
LCD display memory, working register (Ry), data memory (Rx)[L % index register f5] 16-bit ZfH{#
e -

Data RAM 7] DA{H F R E Ik 7 AR FRE R » —RE#ENL T BS—ER R e =X - KT
27+ MCU V& RHFEUERE - 40 TM89 £51] MCU S54MERt T =fEERHEEIVAFEUE - 5l 4-bit -
8-bit LUK 16-bit » FEHE N5 2415 S (EHH T

i Ay H B E LI E k3 data RAM 28 fizhk » 41 TM89 Z%1 MCU §f¥f LCD display
memory -~ working register (Ry) - data memory (Rx) = flsC & a4 ThAE P REFE (47 B TR ERE S, -

& data RAM DLESEEHE T HMMEERHFERUR - EEFE-SEIH e —ZAFEL 4-bit V&R - WISEHEH
5N HAFEE R} - B S EEHAET DUERFHEL 4-bit ~ 8-bit B/ 16-bit Y&} -

NIRRT data RAM S RELIRERY(E AT UL S F A

1-7-1. DATA MEMORY (Rx)

Data RAM £ #iyfir i # o] DL/ B data memory (I » Al Rsfe = — &Ry T - RE=URTA)
FwiE 77 =07 HL data memory V&R » —BEREENL » S5—EE &R5EH:

1T F E B E H{7E Data memory ERHE—f% MCU Rx HgE#Z data RAM 0000~007Fh fyfirl: -
{EHE40 TM89 £511&TM87ML28 HIIF] {5 F Rx Y43 =i T data RAM Ffizit - e ZES |
EHHFECE R T DL E R ZE T data RAM B9tk -

1-7-1-1. DATA MEMORY HVE#EHE =V Rx page Y4 EE=

Rx page fy53 H5( L 8K x 4 bits data memory fy {3l &% 64 {# Rx page (page 0 ~ page 63) -
g'f RX page @‘/Elx 128 addl’eSSeS X 4 b|tS s ;H\:EP Rx page 0 ﬁ%‘% Rx |n|t|a| page ©
A NERLH Rx page 7y H = #1 data memory Hf (% -

$0000

$007F

Rx Page 0
(Rx initial page)

0080
$O0FF

Rx Page 1

$0100

$017F

Rx Page 2

$0180
$O01FF

Rx Page 3

$0200 RX
$027F

Page 4

$1F80

SIFFF

Rx Page 63

Preliminary
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

EIEEHE Rx initial page i EFEHEF AT SINGE Rx page {HFL T UEMENFHEER - (HES
HHAh Rx page i EFEHEFAILVVASHITEE Rx page HUH5S(SRX Bi/E ERX f59) 2184 REF
HEEERI AL HEE R} -
a0 TM89 £ 5I[&TM87ML28 MCU 2t FitEz:E Rx page HY =X » —&H compiler #2 HEEE
FH—rEHEHERTHRE
1. /5 compiler f2=\H #hz% € Rx page
2 F5< data memory BIfir b EDASE S bRy 75 AT > compiler IR AEdmad B2 b & o
it 2L E S 4AE Rx initial page HYALHEEIEA o AR A1E Rx initial page {izhb#EiE N
compiler f2=& B #fEZTES 2 Aifd A —(# SRX 542K F5% Rx page -
MCU 7E$1/T SRX 5% LUR N—{EfrhtfsShee B85 IEFrA M hEEE K » DleiEnk page 5%E
HISEAR ©
Example:
Source file before compiling:

LDS $0100 ; Rx memory in page 2
LDS $0181 ; Rx memory in page 3

SRX $2 ; set Rx memory page 2, inserted by compiler
LDS $0100
SRX $3 ; set Rx memory page 3, inserted by compiler
LDS $0181

2. fEA#& E1TE0E Rx page
HIPEZAESE Rx initial page LIS data RAM i EREEHEFEATEREAIA SRXHE% » EHFAIX
BRERAMEGEAEANZER - th SRR AITERE - B DRSS RS ek 725
Er] DI ERXFES B TTaeE Rx Page HY T A A -
—H ERX 55T 2% - BT FrA EREERERITE S # A REAE L ERY RX page TPEHUERL
i H. compiler 2t R EIEFES Z ATEEHE A SRX 5% - AIRFEET Rx page I HFREHTH#
1T ERX 5B -
REFUANEAERR ERX AYRERT - HE#{T CLPG f55(X0=1)RTH] - (Kt Compiler 2 drziF & ]
CLPG(X0=1)i5< Z Rl g (& H B A SRX FECHIYTIAE ©
EREABTEM I ERY > ERX 202 ELZ 551& » MCU B G2 IEFTARY P ETRES - WHEFIRT
A Ry > Rx DUk Lz page HYERIE & BB PR Z & A G AL TERS -

Example:
ERX $2 ; set Rx memory in page 2
LDS $0100 : SRX didn’t insert
LDS $0101 : SRX didn’t insert
ERX $3 ; update Rx memory to page 3
LDS $0180 : SRX didn’t insert
LDS $0181 : SRX didn’t insert
CLPG $1
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B ETTERE Rx page I > AR U4 700 ST I TR (AR AL

AigE 1 R USSR —{EEE memory page FYFE<(ERX » ERY » ELZ)FisErY A2z rkE
& [E & #5772 5 By memory page [E&E(memory page constrained segment) »
TR 5 T SN BT memory page [RAflE M 2 SNy IMP/CALL AHRBETS AT EHEY
firsik & E (Efaf—1{E memory page [RE&H A - i H memory page [Rill& & AHY
JMP/CALL #HEAYE /Y HAYALHE A sEfE M BLeZ 5 - R A b AHAR Ty ERY » ERX >
ELZ 502 CLPG 55tk a0 (& -
iEfk A DU e A2 U Ry IMP/CALL AHRETE AR TI 2 AR [F]HY memory page [Ril&
il - B A5 C1EfFHL data RAM B 45 A4 $HAR

Example:

NOP ; labell, 2 can’t set here!!
ERX $4
JMP labell
NOP
labell: NOP
NOP ; label2 can't set here!!
ERX $5
NOP ; labell, 2 can’t set here!!
ERY $27
NOP ; label1 can’t set here!!
label2: NOP
NOP
JMP label2
ELZ $5
NOP :labell, 2 can’t set here!!
CLPG $7
NOP ; labell, 2 can’t set here!!

A 2 - e ERX 55 LUK CLPG 1 455 A AIDIEEERE/E CPHL, CPZR, CPHLH DUk
CPZRH 54 21% » INR{E HU/ZR Sl e (EEERE R HERIEN T - BERSER
—{EFES A - L NOP 21T -

1-7-1-2. DATA MEMORY &S| EHE- R
Data memory ] DUFI[F HL DUK ZR Wifd index register 2R/ 725 [EHEAYERHFHL » ZERITE index
register 1Y% 5 | EHEFEE o] DU Z % data memory YLk -

MR ZS [Eak )5 =0 > A 2155 AI{EMU{E machine cycle FRgkAESERK 4-bit, 8-bit SIE 16-bit [
BHFRL > DU ARE(HIE 00K - SR RAS 2RIE S5 -

1-7-2. INDEX REGISTER By 16-bit ERMEDTE(TM89 ZFIHEHL)

‘& MCU $2{it Data RAM /Y 128 {&{i74-:(0080h ~ 00FFh)#RE(45 HL LUK, ZR index register fi ks
16-bit ERMFE IR A > H 0080h ~ 00BFh fyfirtik HFEHE4S HL index register Y& RHFEZ
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(MHL LKz RHL $54°) » 00COh ~ O0FFh fy{iriik H #2445 ZR index register FYERHERL FH(MZR L
N RZR#5%) »

T EEREH index register i/ 16-bit ERHE {7 1E (T data RAM fir ik Ay FERA % -

$0000 Rx Page 0
(Rx initial page) Rx Page 1
$0080
$007F For HL ind ist
or index register
$0100 Rx Page 2 with 16 bits data
$017F transferred mode
Rx Page 3
$0180 g $00BF
$O1FF $ooco
Rx Page 4
$0200 For ZR index register
| $027F with 16 bits data
‘ u transferred mode
[
‘ $00FF
$1F80 Rx Page 63

$1FFF

=2 index register /Y 16-bit ERHE{TIEEF - F£V0{E machine cycle N{Er#F HL =2 ZR
index register 1Y ZE [EHF 55 APU(EELENY data RAM ikt | > S KEE#4EHY data RAM fizik
AN Z{EEE HL 2052 ZR index register -

TN FRERHH index register EAPU{EZELEHY data RAM iz ik 5 (& iz TeHYFE R (% -

HL backup unit HL index register (IDBF15 ~ IDBFO)
Operand X IDBF15~12 IDBF11~8 IDBF7~4 IDBF3~0
0 $0083 $0082 $0081 $0080
1 $0087 $0086 $0085 $0084
2 $008B $008A $0089 $0088
3 $008F $008E $008D $008C
4 $0093 $0092 $0091 $0090
5 $0097 $0096 $0095 $0094
6 $009B $009A $0099 $0098
7 $009F $009E $009D $009C
8 $00A3 $00A2 $00A1 $00A0
9 $00A7 $00A6 $00A5 $00A4
A $00AB $00AA $00A9 $00A8
B $00AF $00AE $00AD $00AC
C $00B3 $00B2 $00B1 $00BO
D $00B7 $00B6 $00B5 $00B4
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HL backup unit HL index register (IDBF15 ~ IDBFO0)
Operand X IDBF15~12 IDBF11~8 IDBF7~4 IDBF3~0
E $00BB $00BA $00B9 $00B8
F $00BF $00BE $00BD $00BC
ZR backup unit ZR index register(ZRBF15 ~ ZRBFO0)
Opernad X ZRBF15~12 ZRBF11~8 ZRBF7~4 ZRBF3~0
0 $00C3 $00C2 $00C1 $00CO
1 $00C7 $00C6 $00C5 $00C4
2 $00CB $00CA $00C9 $00C8
3 $00CF $00CE $00CD $00CC
4 $00D3 $00D2 $00D1 $00D0
5 $00D7 $00D6 $00D5 $00D4
6 $00DB $00DA $00D9 $00D8
7 $00DF $00DE $00DD $00DC
8 $00E3 $00E2 $00E1 $00EO
9 $00E7 $O0E6 $00E5 $00E4
A $00EB $O00EA $00E9 $00ES8
B $00EF $00EE $00ED $00EC
C $00F3 $00F2 $00F1 $00F0
D $00F7 $00F6 $00F5 $00F4
E $00FB $OOFA $00F9 $00F8
F $00FF $00FE $00FD $00FC

1-7-3. STACK REGISTER

TM89 £ %I[#2fLt# Data RAM HY 64 {[E{iri(0200h ~ 023Fh)#HE145 stack register 5 » F—&HY
stack register #i&r {5 FH VU EE4ET data RAM firhik - stack register f7/&/H 7 wtaa 2% 1-6 /)\EiaFiy
5—/\% °
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FExH0H stack register 7£ data RAM {ir i ch A3 FERE (% -

$0000 Rx Page 0
$007F (Rx initial page)
$0080 Rx Page 1
$OOFF
$0100 Rx Page 2
$017F
Rx Page 3
Rx Page 4
0200
‘ For 16 levels
[ STACK register
[
[
$1F80 RX Page 63 $023F

$0240

$027F

$1FFE

TR I stack register KRR PC (H B A i data RAM PyZ (AT IER 5 -

STACK pointer PC15~PC12 PC11~PC9 PC8~PC4 PC3~PCO
0 $0203 $0202 $0201 $0200
1 $0207 $0206 $0205 $0204
2 $020B $020A $0209 $0208
3 $020F $021E $021D $020C
4 $0213 $0212 $0211 $0210
5 $0217 $0216 $0215 $0214
6 $021B $021A $0219 $0218
7 $021F $021E $021D $021C
8 $0223 $0222 $0221 $0220
9 $0227 $0226 $0225 $0224
A $022B $022A $0229 $0228
B $022F $022E $022D $022C
Cc $0233 $0232 $0231 $0230
D $0237 $0236 $0235 $0234
E $023B $023A $0239 $0238
F $023F $023E $023D $023C

1-7-4. LCD DISPLAY MEMORY # Lz PAGE WY H A=,

TM89 £ %1#2{iLEF Data RAM 1 256 {[E fiz:(0100h ~ 01FFh)#{£(45 LCD display memory i »
[Ez785 LCD display memory 1£ data RAM {ir ik i S FERE 4 ¢
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$0000 Rx Page 0
$007F (Rx initial page)
$0080 Rx Page 1
Rx Page 2
$0100 ) cp display memory
$017F (Lz page0, 1)
$OOFF $0180
50200 Rx Page 4 Rx Page 3
$027F
[ LCD display memory
| ‘ (Lz page2, 3)
\ u
$1F80 Rx Page 63
$O1FF

$1FFF

1-7-4-1. B2 data memory(Rx)fHEIEFEET =

TM89 %41 LCD display memory B data RAM —%% » 1] DAtH B data memory (Rx)=E working
register (Ry)#y—&0453 2R IEARIYFHL > RIELEE T A{EAFH data RAM $5<-¥%f LCD display
memory fH{FHL °

1-7-4-2. DI Lz BT TR FR LCD display memory

4BIT Z41 MCU #2fit Lz EiFEh7=nII#EH DBUSA~H ¥ffE ZECEiHEAY 8bits #2=% A LCD
display memory - 75 MCU #2fit LCD display memory A58 MY PLA 2268 » (H o] & (R E&E SEG
£HE duty 1Y Lz & DBUS fHLAEATFE LCD B H-CEIBATEOE > M TM89 £51 MCU & 78 Kl iE
LCD RAM Z2## » {H A T HEHLEL TM87 %51 MCU &1y LCD MHEFTE< » FrLA{E LCD display
memory HJ{FEENEE EAPREE T Lz EfEEdL (PSTB)LLUR AT/ \{# bit #Y& K} DBUS) [EFFES A LCD
display memory #4551 - Rtk Lz H#EEHE /5= LCD display memory E# & 128 {f Lz
addresses x 8 bits » &—{[& LCD display memory 1/ Lz address &/ #i{[&# &1 data RAM {irdik-Fr
&HRBK -

B2 Lz fYEHEENLEE SR LCD display memory (Y 256 {Efirsik » fieiAE bk FH A data RAM £y
firsik - LCT » LCB > LCP » LCD - LCDH AR5 1] LIFIH @ZR MRS ELE 5 AFTE data
RAM @ZR &5 [firtik - b4ME LCD FHBATESIEMR Lz ERENERE HAER&E RS A LCD display
memory > A E FEDL Lz HREERRY 77 2GGERL LCD display memory fyE&f} -

1-7-4-3. Lz PAGE N EH AR
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Lz page Hy7r Hi#= 2K LCD display memory 73&Iik 4 {iil Lz page(page 0 ~ page 3) » &—f[ page
1% 32 addresses x 8 bits » Lz page 0 /& Lz initial page -

T LCD display memory HYZEfEEL Lz page Yy H 7 > B RAE7R&SMARY Lz 5 LCD
display memory iy Lz {izsit » AL AN B aE R Lz (irukFr¥fEnY data RAM EIEfL L -

Lz=$00 [$0101, $0100 Lz Page O
Lz=s1F | soiar, so13e  (LZ initial page)
Lz=$20 [ $0141, $0140 Lz Page 1
Lz=$3F | $017F, $017E
Lz=$40 ["$0181, $0180 Lz Page 2
Lz=$5F | $01BF, $01BE
Lz=$60 [_$01C1 $01C0
Lz=$61 | $01C3 $01C2
Lz=$7E | $01FD $01FC
Lz=$7F | _SOIFF $OLFE
Lz Page 3

v

N#:HH LCD display memory B[ ([ 45 (i 1Y data RAM 2 EEHE i e FERR A

Content in Lz address Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1l BitO
Content in Data memory Bit3 Bit2 Bitl BitO Bit3 Bit2 Bitl BitO
Address corresponding to data memory (Lz*2) +101h (Lz*2) +100h

EREFEHH Lz initial page S EFEEIFA TR SHINEE Lz page fH @ (HE#HEHAM Lz page EF#E
HERFRILVASEBTEE Lz page M5 < (SLZ 802 ELZ $55) 2 1A REFAUE IEMERY (Ll &k -
%1 TM89 %1 MCU f2{LfifEz%E Lz page HY /5= » —i&fH TM89 ICE /Y compiler program H&#fjz%
E > 1 EHEHEETRE -
1. (5 compiler 2 H#z% 1€ Lz page
12z{#5< 7 LCD display memory iy Lz firfik i HEAEEH kY 7 2Rl - compiler F2 7 4R 5%
AR T HEeEZ A E S Y& AE Lz initial page ALk N - A5 Lz initial page fizkil#
&l > compiler f2:X & HE{Ea4 155 Z Aifd A —{# SLZ $5-52K54% Lz page -
MCU fE{T SLZ $55 LR N —{Efr k45 Sl & HEEL LR A Ry BTSSR - LARiGRk page S2ERY
BEER
For example,
Source file before compiling:

LCB $23, @HL ; Rx memory in page 1
LCB $51, @HL ; Rx memory in page 2
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SLz $1 ; set Rx memory page 1,
; inserted by compiler.
LCB $23, @HL
SLZ $2 ; set Rx memory page 2, insert by compiler.
LCB $51, @HL

2. [(fEH& B TE0E Lz page

A EFEES Lz initial page DISNYY LCD display memory fE S I F AT ZI0A SLZ 55
BB ER Mg (SRR > e BRI TR - BT BN RS EL T
A2 AL ELZ 155K B 1Ta%E Lz Page A5 =R -

—H ELZ 559072 % » T AT Lz HECEHHE 40 FAETERGREN Lz page o 7RHGER} -
ii7 EL compiler f5t th R @ {Eis & ATE S A SLZ 5% - WIETETET Lz page i IR EH (T
ELZ 54517 -

AU ELZ (O3%5E0 + FUBET CLPG #5%(X2=1)BIA] - [K Compiler f=t4msBiflz]
CLPG(X2=1)f5% > #t Erlie(i I BYE A SLZ $55 1T -

RS SR AL BISER Lz page » Compilier (4R Bt @i &2t pig—(@ ELZ 3555
T—{f ELZ {55805 CLPG(X2=1)i5 2 ikl FIFIFFA 15 2 FrifiFIY data RAM RrtlR 7543
—(E Lz Page [  SHILEr LTSRS -

ERABTER (8 ERY » ERX S ELZ §55% » MCU Btrss - vamy PBFIRS - AVESSEIR
# Ry > Rx LR, Lz page IR 2 S0 14 @il B -

For example:
ELZ $1 ; set Lz memory in page 1
LCB $23, @HL ; SLZ didn’t insert
LCB $31, @HL ; SLZ didn’t insert
ELZ $2 ; update Lz memory to page 2
LCB $41, @HL ; SLZ didn’t insert
LCB $52, @HL ; SLZ didn’t insert
CLPG $4

[EFHEE1TE0E Lz page i - (EARAAVERES D/ ST T E RS ERABIEE -

R 1 RN LT — {52 E memory page HYF5<(ERX » ERY » ELZ)FidrEy 2=k
& #4255 memory page [E#&fS(memory page constrained segment) o

TR 55 T BN 2 (7] memory page [RE R 2 4 IMP/CALL A8 i 589 B iz
HE & ] —1{& memory page [R&(EE A - i H memory page [R# & E A HY
JMP/CALL FHRATESHY H AL HE T R sE MR B 55 AR L i AHAR By ERY » ERX
ELZ =/ CLPG {55 fiz ik &aE -

sk o] DUk S A2 2R By IMPICALL AHRBATS S HIS T i #E AR [EIHY memory page [RAER] -
HE F5SEFHL data RAM &IS58 4= 4550 -

For example,
NOP ; labell, 2 can’t set herell
ERX $4
JMP labell
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NOP

labell: NOP
NOP :label2 can’t set herel!
ERX $5
NOP :labell, 2 can’t set here!!
ERY $27
NOP ; label1 can’t set here!!

label2: NOP
NOP
JMP label2
ELZ $5
NOP ; labell, 2 can’t set here!!
CLPG $7
NOP :labell, 2 can’t set here!!

HEn 2 - fEfEh ELZ $55 DU CLPG 4 {55 A a] DI E#4R551E CPHL » CPZR » CPHLH DLk
CPZRH %54 2 1% > RAfE HLIZR HHEEEILESERMEENER T » BRiES SR T
—(EFE S #E » L NOP 21T -

1-7-5. WORKING REGISTER (Ry)PL K Ry page 43 EE=

EIE AT EERFEM(E data RAM iz ik 2 [ {5 B B #2 @ bk )7 U E R AV IS - 502 7 226
immediate data {EF HE#HEN=F A data RAM BEELLAEE R working register(Ry)AY E#E 5 =2k
f5E H ey —(EEC RS AL -

—ff& MCU Ry H§gEZ data RAM 0070~007Fh #yfizik > {HZ41 TM89 £51|&TM87ML28 HiJa] {5 A
Ry 157 S =k ZEFTA data RAM Bz kS o] LACE £ working register ] -

Ry page iY77y 5=/ working register #7754 512 {iil Ry page(page 0 ~ page 511) - &—fl page
1% 16 addresses x 4 bits » Py Page 7 & Ry initial page -

TIEEREH Ry page 43 Bzt working register (1[4
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$0000 Ry Page 0

$000F
$0010 Ry Page 1

$001F
50020 Ry Page 2

$002F
$0030 Ry Page 3

$003F
$0040 Ry Page 4

$004F
$0050 Ry Page 5 u

$O05F
$0060 Ry Page 6 u

$006F
$0070 Ry Page 7 |

soo7r  (Ry initial page)

[
| [
$1FFO Ry Page 511

$1FFF

EIEXEHE Ry initial page fEFZEHFFA TR SSINEE Ry page (HEITTFEUERMEAIHEER - (HE
FHEEAM Ry page ffE B EHERFAILVACH TR E Ry page HIf5<(SRY Bl ERY $59) 217 At
FEE IR A HE &Y -
A1 TM89 £ 51&TM87ML28 2 it fifdiz & Ry page HYJ7=X » —ZH compiler F2{HERE @ 55—
EHERAEEITHRGE °
1. |5 compiler 20 H #5%E Ry page
1230355 working register fyfirhik i EDAAE SRR 5 ok > Compiler 12 E4meZaBiE e
HEhg &z A2 &% Ry initial page MYfrak#EEA - Z05RA1E Ry initial page iz #iEEF
compiler #2=0 & HETE 415 2 AifE A —{E SRY {55 25H% Ry page -
MCU 7£8{T SRY 55 DU N —Ef i8S & BB L ArA R RS K - DIRidRk page s ERY
PHER ©
For example,
Source file before compiling:

LCT @ZR, $0070 ; Rx memory in page 7
LCT @ZR, $0020 ; Rx memory in page 2

LCT @ZR, $0070 ; Ry initial page
SRY $2 ; set Ry memory page 2, insert by compiler
LCT @ZR, $0020
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2. (fEAZETTE0E Ry page

A E={E$ Ry initial page DISMY working register i B2 ENLFEATERZENIA SRY 5% > &
R BEE R A (G AR - e 8 NSITEHE - BT @SSRS [Elk
24N EE LA ERY 592k B T8E Ry Page Ay 7 =2k -

—H ERY {5537 21% » #e U A Ry EREEIEHHE SV A REEZEERT Ry page FFHUER -
ifi H. compiler f2{th A& EFE< 2 AIEEHE A SRY 15 - RFEET Ry page I HFEH#H
{7 ERY 55019 -

AR ERY HURCER; » HE#{T CLPG 55 (X1= 1)Eﬂﬂ > (NIt Compiler F2 = 4ms#T B 2]
CLPG(X1=1)}{5< 212t E WEE@J@)\ SLZ 55 HITHRE

REERIE SN & ELLF$ERAY Ry page - Compilier {E4mz##fE HEta EE2Uh&—E ERY 5%
N —{# ERY 5552 CLPG (Xl V)fs<rht > e pTAETE < P AR data RAM fiz & G EE
[E—{# Ry Page N > BRIFLE A H $EEREHE -

EREABITEM—E ERY > ERX 202 ELZ {551% - MCU gh& 25 IE ARy BT - EERIFT
A Ry » Rx LUK Lz page #YEE £ E R Z 1% 7 S A8 TR -

For example,
ERY $2 ; set Ry memory in page 2
LCT @ZR, $0020 ; SRY didn’t insert
LCT @ZR, $002A ; SRY didn’t insert
ERY $3 ; update Ry memory to page 3
LCT @ZR, $0039 ; SRY didn’t insert
LCT @ZR, $003D : SRY didn’t insert
CLPG $2

[EFHEE1TE0E Ry page Iy > {ERZZUHYER S L OEEST N A W RRAR D -

Fidn 1 AP B A —EEE memory page HJf5<(ERX » ERY » ELZ)FfidEHY F2= ik
& #9225 5 memory page [E&IE S (memory page constrained segment) o

T4 55 T = A ZE (7] memory page [RiE& 2 4MY IMP/CALL A8 EET5-<HY B AL
Bk 3% 78 £ 7 —{E memory page [R#(&E A > i H memory page [R & & A HY
JMP/CALL HHEATESH HAraE R e A LR f5 < R AT EAEAT Y ERY ~ ERX -
ELZ =/ CLPG {55 fizhkuE -

iEtg Al DUE A2 U Ry IMP/CALL AHRETS S YA TI HE AR [EIHY memory page [RilEfH -
HEFECMEFHL data RAM ZfHG A4 $E R

For example,

NOP :labell, 2 can'’t set herel!!
ERX $4
JMP labell
NOP

labell:NOP
NOP : label2 can’t set here!!
ERX $5
NOP ; labell, 2 can’t set here!!
ERY $27
NOP : label1 can’t set here!!

55 tenx technology inc.
Preliminary Rev.1.2, 2026/05/11



Advance Information UM-4BITMCUfunction _C ThiEsRAFE

label2: NOP
NOP
JMP label2
ELZ $5
NOP : labell, 2 can'’t set herel!!
CLPG $7
NOP ; labell, 2 can'’t set here!!

RiEE 2 - FEREFT ERY 55 LUK CLPG(X1=1)75 <A ] UE 4R 4E CPHL » CPZR » CPHLH )
K CPZRH Z545 2 1% » IWRTE HL/IZR BLECE EELEEEFARRRIEIL T - ELdE5 g5
N EfESE > DL NOP ZKE/TT -
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1-8. ACCUMULATOR (AC)

Accumulator (AC) i ALU EAE:Ath register % data RAM LA HY—(E 25 32 register
DS —{F register o

B

1-9. Arithmetic and Logic Unit (ALU)

ALU & F &R ERMER - TM89 Z%51] MCU #Y ALU F] DIfT FHELEE &
fa< I H (121" ADCH”)HY HL/ZR $5-< A% TM89PL39 5 2{t) -
AL HEAL RO E (INC(H), DEC(H), ADC(M)(H), SBC(M)(H), ADD(M)(H), SUB(M)(H),
ADN(M)(H), ADCI, SBCI, ADDI, SUBI, ADNI)

HLRE ({E40*(H) B

R (AND(H), EOR(H), OR(H), ANDI, EORI, ORI

RrigiEeE (SRO, SR1, SLO, SL1)

i S S (RRC(H), RLC(H))

e {E H TS (JBO, JB1, JB2, JB3, JC, INC, JZ, INZ, CAC, and JAC)
e it mré (DAA(H), DAS(H))
EfL- A TRA (MULH(H), MULD(H))

FERE U (5 ] — (i s T Y A R R R

AVEAI SR - SRS R ER S

%1 TM89PL39 %ﬁ {ﬁ #HE[”ADC/SBC/ADD/SUB RXx'f5

THEAL AR

%1 TM89PL39 ﬁ%ﬁ 16bits ZEEFEHELL N = -

L $t¥HE Rx #Y HLZR 55 WHESHREC(H) PR, DS
16bits LT (HEA LDAH, STAH,SMUIH,MUHH &1 AC AR5 < IR EIBEA TR L) -

2. #H¥EEHE RxFE4S - “INC*/DEC*/ADC/SBC/SUB/ADN/AND/EOR/OR/LDA/STA/SMUI/MUH/SRO/
SR1/SLO/SL1I/MRW/MWR Rx” 81 AC 58155 , vl#EH Rm 2%E RXHM=1 {Jj# % 16 bits f&
T -

P 3 SR E AR S R — 22

SRR ATFEE Rm 30E RXDA=1 Tk %=

g mE I EH 41" ADCH” HIj& DL

1-9-1. ZHEArIIRGA B R &SRR - A=\ (BCD)

WNRAZ 2 T B (5 A ML ARk A LS O A E T T Y B E R
SNBSS U e B IR R -

HIE I RirE RS

1-9-1-1 A ERGE R B HErRE

DAA(H)( *)(#)$5< 1] IR A I A B E A4S SRR R B A AS =X -
TR AR E R G R B R IRV 7% ¢
AC data before DAA CF data before DAA AC data after DAA CF data after DAA
execution execution execution execution
0<AC=<9 CF=0 no change no change
A<AC<F CF=0 AC=AC+ 6 CF=1
0<AC=3 CF=1 AC=AC+ 6 no change
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Hl - FIF] DAAME SR A INAE RS R R E A Arg =0

LDS $0010, 9 (¥ “9” % A data memory firfil- 10h -
LDS $0011, 1 L% 17 %5 A data memory firhl 11h LUK AC -
ADD* $0010 : ¥ data memory firtil: 10h By {EEL AC YA BE
CENNEES - EEAER “A” 5[0 data memory
; firhik 10h DL AC -
DAA* $0010 : ¥ data memory firtik 10h AN BB E B A

 HRERI4EEE “07 Z[e| data memory fizik 10h »
; CRfEfrpk 17

W EEH] > T T"ADD* $0010™ & & 7R Z el T HANEN (F12 4 11 T"DAA* $0010"HIVAAESRTT ADD*
&AL MAF 55 (#ifF CF & 134T DAA*HT JLLL MRA 15 5-{#[0] % CF -

$HEf TMBOPL39 2t 16bits HEFHIUEITEIL DAA FESIER, AIFERTT 16bits oy —#EHRILE
RIS Rm:36 #ifT MMW {5567 CEN3~0 HUft MAF f55&1E#TT DAAH(Y) (2
DAA(*) @RXHM=1)$5<¥%f Rm:36 #fT MWM %5[a] CFN3~0 Hi{{ MRA 5<%

1:9-1-2. M RUAE RS RN TS HErE

DAS(H)( *)(#) 55 o LU ARG A B R A4S AR B 1 A% =
TR RO AR R R A SRR R R LAY T ¢
AC data before DAS CF data before DAS AC data after DAS CF data after DAS
execution execution execution execution
0<AC=9 CF=1 no change no change
6<AC=<F CF=0 AC=AC+ A no change
&gl © A DAS*ESHKE A EE &S R E A g
LDS $0010, 1 (i “1” F A data memory firfl 10h -
LDS $0011, 2  1BF 27 % A data memory firkik 11h DLEz AC -
SF 1 B CF e R 1 i B BOEENL -
SUB* $0010 : ¥ data memory firi 10h H9P 2B EL AC (YN 2B E
DGR > HEGEE “F” 23[9 data memory
; izt 10h DUR. AC » CF #55% & O (B84 (EAr) -
DAS* $0010 : ¥ data memory fir ik 10h (97N 28 H s sk

P HEY4ESE 97 [0 data memory fiziik 10h -
; CF LA “0”

A0 EHR > FEERTTSUB* $0010™ % & 7R B /e B T MM EN (E (& 4 07 T"DAS* $0010"HIAIEEA{T SUB*
&7l MAF 155 ({7 CF & fE3{T DAS*AI JoLl MRA 155 {#[H % CF -

B TMBOPL39 ZEfE{t 16bits FERHFUMETHIIL DAS 5 TEMEF, AITERATT 16bits By iEHI0A
HERFARAIDE Rm:36 $fT MMW {5567 CEN3~0 HUfU MAF {55 &f #{T DASH()(2E
DAS(*) @RXHM=1)$5 4% Rm:36 T MWM %£3[a] CFN3~0 Hift MRA $5%

1-9-2. HEMTATIIREERIES

41 TM89 2:51] MCU FEZ:5 [FE bR L f (5 HE A A RO A A s < 2
ERGERE RS T LAY -

EFT T AVEBEER - &
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1-9-2-1. HEMMINEERES

ADC(M,*#) @HL/ZR,DA » ADD(M,*#) @HL/ZR,DA FETHEr VAT < o] LR A Ay E R
GEEL
B - HEAINATS S EREE A TEAIAVER

SHLX

setdat $0010 ; & 10h 5 A HL index register -

LDS @HL, 9 (g “9” A data memory {74l 10h -

LDS $0011, 1 ;¥ “1” % A data memory firfik 11h LRz AC -

ADD* @HL,DA : ¥ data memory firii 10h BN ZE L AC B ZHEE

DA > HELEE "0 (9] data memory
. firtik 10h > CF #EfrRR “1”

1-9-2-2. HEMMBAERES
SBC(M,*#) @HL/ZR,DA - SUB(M,*#) @HL/ZR,DA - HELRUETE < AT LE R AL T B A

G
&l - A S EEE A B AVAE R
SZRX
setdat $0010 ; B 10h 25 A ZR index register -
LDS @ZR, 1 (¥ “1” % A data memory firfil- 10h -
LDS $0011, 2 L ¥ “2” 75 A data memory firht 11h LUK AC -
SF 1 i CF %k 1 TR BUAEANL -
SUB* @ZR,DA : ¥ data memory firtik 10h FYAASEEL AC AN BB E
DCEEE > HELERE Y97 F5[0] data memory
 fizdi 10h » CF 37k “0”
1-9-3. SRAER

TM89 %% MCU fZ{it—1[ 4 bits * 4 bits = 8 bits(41 TM89PL39 /- H$z{L 16bits * 16bits = 32bits)f
FOEHEEIRE - FrAHSRERS S &0 A AE— 85 < A S8R -
NEEEIOATE < A DUE R FE - A YRR
MULD Rx(4/16bits mode by RXHM=0/1), MULD(H) @HL, MULD(H)# @HL, MULD(H) @ZR and
MULD(H)# @ZR
T EE AT A DUREE Ay IR E
MULH Rx(4/16bits mode by RXHM=0/1), MULH(H) @HL, MULH(H)# @HL, MULH(H) @ZR and
MULH(H)# @ZR
TETE T - WRBUVETFIE data RAM 1 » SEBLOVEIIE MU register ot i ot 26 Hi4s
R LTTHY 4/16-bits ERIE#Fi1F] MU register » {Kfiz7THY 4/16-bits ERIATEFHE] AC -

(data memory) x (MUI) = (MU, AC)

2 E IR A SMUIH)f54(“SMUI Rx” : 4/16bits mode by RXHM=0/1)/ data RAM Y& RHEF
Fl] MUI registerGE#®)) ; 11 MMH(H)$5< (“SMUI Rx” : 4/16bits mode by RXHM=0/1)RI| =] MU(41
TM89PL39 At r#5H Rm 3% E ALUMUI=1 Hﬂﬁﬁﬁ EH MU fVH5SENEUIH# 2 MUI)  register (1Y
N ZUHE () Z%] data RAM LUK, AC -
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R bR RS A E R » HEIEGETS S vl DL EFEH R A E A4S (MU register BN ZEA{E)
fH3EE > 541 ADCM, ADDM, SBCM, LK SUBM % -

Example 1: (9 x 6 —#E{y e A 3H E)

LDS $0010, $9 BF “9” E A data memory {7l 10h -
LDS $0011, $6 (¥ “6” % A data memory firfl- 11h -

SMUI $0010 ; ¥ data memory firhit: 10h FYANE(EE A MUI -
MULH $0011 LT SR AR RS SRAFE] MU=3h [ k& AC=6h -
MMH $0012 MU BN AE “37 5 A data memory {iziE 12h -

Example 2: (9x6 {73 EiE E)

LDS $0010, $9 BF “9” E A data memory {7l 10h -
LDS $0011, $6 (% “6” % A data memory firfl- 11h -

SMUI $0010 ; ¥ data memory firhit: 10h FYANZE(EE A MUI -
MULD $0011 s BT SR AR EEAERAFE] MU=5 DL K AC=4 -
MMH $0012 MU BN ZHE “5” 25 A data memory {iziE 12h -

Example 3: (9876x4321 = 42674196 {7 3/ £HY 16bits mode #HET)

SHLX

Setdat $0010

SZRX

Setdat $0020

LDSH @HL

setdat $9876 & “9876” E A data memory {irik 13~10h -

LDS @ZR

setdat $4321 B “43217 E A data memory {iri 23~20h -

SMUIH @HL ; ¥ data memory {iri@HL HINZHEE A MUIH -

MULDH# @ZR s BT SR AER - EEAE RS MUH=4267 L) K ACH=4196 [/
i Fr ZR+4 -

SHLX

Setdat $0033

MMHH @HL (1 MUH IYAA{E “42677 55 A data memory fir#l 33~30h ©

Example 4: ( 89 x 67 = 5963 (1 {iy e L 1E ED)
TEE(EHEF+F Rx {3 data memory fyfiriik - NEICAFEISRES FER AR AEE N -

89 , R -> {F{E Rx = 11h,10h
X 67 ; T -> {ZIAE Rx = 21h,20h
0000 ; Step0: REERHVEERIAE Rx = 33h~30h »
s AR THE(EES Ry O -
+ 63
63 ; Stepl
+ 56
623 ; Step2

60 tenx technology inc.
Preliminary Rev.1.2, 2026/05/11



Advance Information

UM-4BITMCUfunction _C ThEsRIHE

TR AE R E SR

labla:

lab2a:

SHLX
setdat $0010
RHL $0

SZRX

setdat $0020
LDS8 @HL, $89
LDS8 @ZR, $67
SMUI# @ZR
RZR $0

SZRX
setdat $0030

LDSH @ZR
setdat $0000

MULD# @HL
RZR $1

ADD*# @ZR,DA
RZR $2

ADCM*# @ZR,DA

JNC labla
INC*# @ZR

MULD# @HL
MZR $2
ADD*# @ZR,DA
RZR $2
ADCM*# @ZR,DA

JNC lab2a
INC*# @ZR

MHL $0

; Step3

; Step4: [t RFRAERAYR &KL -

; HL = 10h
1 HL ANZE{E(10h)F 2 HL i1 0 = 83h~80h
; HL (i BT O (AR LA S Ay gl By e Air it -

:ZR = 20h

| B ISy 89 14 Rx = 11h, 10h

D BIEEL 67 174 Rx = 21h, 20h
 RFTREIEL #(7) 55 A MUIL, ZR = 21h

; ¥ ZR NZE(21h) 7% ZR {7 Bt 0=C3h~COh »

s ZR {7 BT O (AR N —(EEF E R A SRBHY A 1L -

; ZR = 30h > ik Rx:33h~30h 75 RAEEELTR -

; i Rx:33h~30h 55 A O (HJE = F-H 3 7-HY Step0)

: Rx:10h(9) x MUI(7) = MU=6 , AC=3; HL=11h.

;i ZR NZE(30h) 722 ZR i §T 1=C7h~C4h -
s ZR (0 1 ool R o EAL S il R Y SRR
s AL -

; Rx:30h(0) + AC(3) --> CF=0, Rx:30h=3; ZR=31h.
 IF ZR NE{E(31h) 72 ZR ity BT 2=CBh~C8h »
s ZR B0 EEIT 2 Forole R E E T — (BB g T SRR
s FEIRUALHE -

; Rx:31h(0) + MU(6) + CF(0) --> CF=0, Rx:31h=6;

; ZR =32h

;Jump to “labla” (HffEE FHATHY Stepl)

: Rx:11h(8) x MUI(7) --> MU=5 , AC=6; HL=12h.

: ¥ ZR {53 BT 2=CBh~C8h(0031H)y{E#k A ZR

: Rx:31h(6) + AC(6) --> CF=1,Rx:31h=2; ZR =32h.

, ifF ZR NAME(32h) 722 ZR i ¥t 2=CBh~C8h
: Rx:32h(0)+MU(5)+CF(1) --> CF=0, Rx:32h=6;

: ZR =33h.

; Jump to “lab2a”. (&fE 2 F-H =AY Step2)

; i HL {7 BT 0=83h~80h(10H)Y{E#K A HL

Preliminary
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MZR $0 : ¥ ZR #5877 0=C3h~COh(0021H)/{E#Ek A ZR
SMUI# @ZR TR -1 8(6) 55 A MUI, ZR = 22h
RZR $0 ;1 ZR NZE{H (22h) £ ZR #1581 0=C3h~C0h
MULD# @HL : MUI(6) x Rx:10h(9) --> MU=5,AC=4; HL=11h.
MZR $1 ;¥ ZR #5{5BET 1= C7Th~C4h (30h)y{E#k A ZR
IDC% : ZR+1, ZR=31h.
RZR $1 ;1 ZR NZE{E(31h)1EZE ZR #{5yBoT 1=C7h~C4h
ADD*# @ZR,DA : Rx:31h(2) + AC(4) --> CF=0, Rx:31h=6, ZR=32h.
RZR $2 ;1 ZR NZE{E(32h) 7 £ ZR #{578T 2=CBh~C8h
ADCM*# @ZR,DA  ; Rx:32h(6) + MU(5) + CF(0) --> CF=1,Rx:32h=1;
: ZR=33h.

JNC lablb ; No jump occur.
INC*# @ZR ; Rx:33h(0)+1 --> Rx:33h=1.
IJNC lablb ; Jump to lablb. (%&£ FE X 71 Step3)
INC*# @ZR

lablb: MULD# @HL : Rx:11h(8) x MUI(6) --> MU=4, AC=8; HL=12h
MZR $2 : ¥ ZR #E(5BE 5T 2 = CBh~C8h (32h)iy{E&E; A ZR
ADD*# @ZR,DA : Rx:32h(1) + AC(8) --> CF=0, Rx:32h=9; ZR=33h.
RZR $2 ;1 ZR NZ3{E(33h) 174 ZR {77 B8 2=CBh~C8h
ADCM*# @ZR,DA ; Rx:33h(1)+ MU(4)+CF(0) -->CF=0, Rx:33h=5;

: ZR=34h.

JNC lab2b ; Jump to “lab2b”. (&fE & FE =11 Step4)
INC*# @ZR

lab2b: LDA  $0033 : AC=5.
LDA  $0032 : AC=9.
LDA  $0031 : AC=6.
LDA  $0030 : AC=3
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1-10. TIMERS

MCU 5% N =41 6-bit timer (TMR1 ~ TMR2 - TMR3(TM89 Z%&TM87ML28 #Z{t)) » 5—4H
timer &\ 0] LASGTHES —(ECAAEAE BAEEE] 0 - AF HAE(E ISR vl timer AN ZERE H AR
{75 data RAM 1 -

ItohiE =8 timer BT LUE S O AH SRR EE =8 EE 12-bit B 18-bit &FEHY timer » fit3m/E 6-bit -
12-bit B2 18-bit 7Y timer #EAMENVIERIEDIRE - Hrb TMRL HEEEB{E Ry 6-bit timer A ;
TMR2 ®]DLEEB/E B 6-bit timer {#FH » 20281 TMR1 4045 12-bit timer 2 > st 281 TMRL
TMR3 4H-&E: 18-bit timer 22 A : TMR3 B DLEESE/E & 6-bit timer {# » 081 TMR1 414 5% 12-bit
timer 2§ -

[EAME = timer JRO] DA TM87ML28 Firfgfit STE 555 E K rh—(d timer & 78 525 —(E#H5| 6-bit
counter AYEEE BT EMREY, 12-bit timer o T HiZ{E#HYNTY 6-bit counter JRAJFEHHEE RN AE
HH A £ FF] data RAM tf -

Timer HLUT 8@ #RE )70 AR ERFIEETFIIAE(normal) - B BE ¥ EI#E T T8E(re-load)
{E By RFC IhgEHAY counter 2 - E4h TMR2 ZE 0] DLz RFC counter FYBAREGZREEA < 1F
TM87ML28 m]f£fk ADJ f5<5 58 TMR1~3 Hrh—(ERSIE PDV(FF2AE 1-2-4 /) \GiaF0 )
H A5 TMR2,3 underflow B H#E2%(SRP=1) & {E SIO clock source » H7i2ik ST30V 54 05k
2 TMR3 f£4&-2x underflow i/ 1 FREQ =& TMR2 —{# Clock Source #&Hf -

1-10-1.6-BIT TIMER
TMR1 » TMR2  TMR3(TM89 %%1|&TM87ML28 F2{t) & 1] LI B (E By 6-bit timer 2 FH » Iff L&A
[EFYHEE -

T = (EE TR0 TMR1, TMR2, TMR3 (943 40k

TMR1 HY4REEEMSA T

RL1 Sl&——— SF $80 instruction
Q R—@ Initial reset
RF $80/DISTM 1/STM instruction
Crfc  ——
INT —— Sl¢—— Timer1 instruction
CX2 —— Q R_@Initial reset , DISTM 1/STM instruction
CX ——
FREQ —— IEF1
PH3 Data Bus
——| Mux l/\ro > I;Di TMR1
E:? — _/6/12-bit RTM21/RTM31/ Interrupt
_—D_ binary down RTM1H instruction
o Ctm1 counter T et
PH13 S
PH15 ’7 HRFL
STM/STE/SRP B SCF5
ﬁ instruction Halt release
Reset
Timerl instruction Timerl instruction HEF1

Force Ctm1=Crfc by (SF2 X6,5) Force -/3F/FFFH by (SF2 X6,5) ¢ TimerL/STM | )
imer instruction

i * Interrupt accept signal

(SF2 X6,5) : If timerl is used for RFC ounter. * |nitial reset

TMR2 FULRFR AR |
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Sl&——— SF2 1 instruction
RL2 0
P—@ Initial reset
RF2 1/DISTM 2/STM instruction
Crfc/XCLK
INT ——— Sl«——— Timer2 instruction
X2 — Q I:2_@Initial reset, DISTM 2/STM instruction
CX ——
FREQ — Data B IEF4
ata Bus
o MU RTﬁzL/ RTM21/ TMR2
PH5 i Interrupt
PH7 6/12/18-bit RTM1H/RTM3L/
PHY —— binary down RTM31 instruction
PH11 Ctm2 counter Set
PH13
P15 ] S HRF7
STM/STE/SRP B SCF6
instruction Halt release
T Reset
Timer2 instruction HEF4 i ) )
Force 3F/FFF/3FFFFH by (SF2 X6,5) |* Timer2/STM instruction Initial reset , DISTM 2/STM instruction
* Interrupt accept signal

Timer2 instruction
Force Ctm2=Crfc by (SF2 X6,5)

Timer2 : TM2(X)/T2XH/T2RH/T2TH/T2M3X/(SF2 X6,5)

* PLC $10/ DISTM 2 instruction
* |nitial reset

falling edge of the 1st clock
after TM2 is enabled

Qg—>» TENX
Control signal

(SF2 X6,5) : If timer2 is used for RFC ounter.

TMR3 F4REEAIEYI | -

SF2 2 instruction

Initial reset
RF2 2/DISTM 2/STM instruction

—D

of RFC counter

—»S

R DED

Sl¢«——— SF $40 instruction
RL3 Q
R @ Initial reset
RF $40/DISTM 4/STM instruction
Crfc/XCLK ————
INT ——— Sl«—— Timer3 instruction
CX2 —— Q R—C_\F Initial reset , DISTM 4/STM instruction
cX ——
FREQ — IEF7
PH3 I MUX — 0> Data Bus \;Di MRS
Eﬂ? -/6/12-bit RTM3L/RTM31/ Interrupt
PHILL Ctm3 counter ¢
PHIS r S | HRF7
PH15 ——
STM/STE/SRP 5 SCF10
ﬁ instruction Halt release

Timer3 instruction
Force Ctm3=Crfc by (SF2 X6,5)

Timer3 instruction
Force -/3F/FFFH by (SF2 X6,5)

Timer3 : TM3(X)/T3XH/T3RH/T3TH/(SF2 X6,5)

(SF2 X6,5) : If timer3 is used for RFC ounter.

1-10-1-1. EEREIBEHRFTIRE

Reset
HEF7

* Timer3/STM instruction

* Interrupt accept signal

* PLC $80 / DISTM 4 instruction
* |nitial reset
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B timer IVELATHAE > timer FEAB{EAYEEE > clock source HYEEFEDL K timer Y RLENZEHIES o] LALE[E]
—(EI§ S 5EREEE o T H timer &34 underflow 2 B EV 2 FFEETT DISTM 55121 1138 /E -

AT DISTM #541Z (- timer E{E > 1% > timer (YN B & 4ERFE (S 1IEBHERTAVIREE -
s M 6-bit timer AYHELA{EAYERTE » clock source FYEEE LI K BB HIHMHRETfE S

TMRn OPCODE Select clock (CS3~0) Pre-set data of timer (CT5~0)
oD SD15 | sD14 | sD13 | sp12 | spbil | spbio | sp9 | sps | sb7 | SDe
glE'?'; AT R (R15 | RW14 | (RW13 | (RV12 | (R911 | (R)10 | (R)9 | (RS | (RX)7 | (RX)6

TvR1 [TLTH @HL TD15 | TD14 | TD13 | TD12 | TD11 | TD10 | TDO | TD8 | TD7 | TDS
TMSX X 0 X8 X7 X6 X5 xa | x3 | x2 | xxt | xo
TMS Rx 0 0 AC3 | Ac2 | Act | Aaco | Ro3 | ®Rw2 | R | R0
TMS @HL 0 0 TD7 | TD6 | TD5 | TDa | TD3 | TD2 | TDL | TDO
;2E>'?I_D| AT SD SD15 | sD14 | sD13 | sp12 | sps | sSpba | sp3 | sp2 | sbi | sbo
R R R15 | (RY14 | (RV13 | R012 | R95 | R4 | R3 | R%2 | (RO | (Rx)0

TMR2 [T2TH @HL TD15 | TD14 | TD13 | TD12 | TDS | TD4 | TD3 | TD2 | TD1 | TDO
TM2X X 0 X8 X7 X6 X5 xa | x3 | x2 | xx | xo
TM2 Rx 0 0 Ac3 | Ac2 | Act | Aco | R3 | ®Rw2 | R | R0
TM2 @HL 0 0 TD7 | TD6 | TDs | TDa | TD3 | TD2 | TDL | TDO
o o SD15 | sD14 | sD13 | sp12 | sps | sSpba | sp3 | sp2 | sbi | sbo
R R R15 | (RY14 | (RV13 | R012 | R95 | R4 | R3 | R%2 | (RO | (Rx)0

TMR3 |T3TH @HL TD15 | TD14 | TD13 | TD12 | TDS | TD4 | TD3 | TD2 | TD1 | TDO
TM3X X 0 X8 X7 X6 X5 xa | x3 | x2 | xx | xo
TM3 Rx 0 0 AC3 | Ac2 | Act | aco | R3 | Rw2 | R | R0
TM3 @HL 0 0 TD7 | TD6 | TDs | Toa | Tp3 | TD2 | TDL | TDO

# TMR2,3 % 6-bit timer 5 » #7F T2XH/T2RH/T2TH, T3XH/T3RH/T3TH 54 0% CT5~0 &
SD/(RX)/TDS 0 Fif2%E & SDI(RX)/TD11~6 &5/ -

# TMRL & 6-bit timer % » /7 TIXH/TIRH/T1TH 5405 CT5~0 81 TMR2,3 R [E % H
SD/(Rx)/TDll 6 F12%5E & SD/(RX)/TD5~0 @il 2% -

& timer {EEEIBEGEEE 0 Z1egEE—(E timer underflow HY(E5% - E(EEHTE K timer halt
release request flag (HRFN)z% & £ 1 0= 1F timer AYEH{E - (T PLC $55 1] LLEF HRFn /Y flag J5 s
R0

Y15 3ERF timer interrupt enable flag (IEFN)EL485%E &y LB - £ HRFN flag #73% & & 1 2 1% MCU 5k
G timer F2HH AT BT K

ﬁﬂ%tlmer halt release enable flag (HEFn)EL4&8s%E &y L BF - —H HRFn flag #8% & /& 1 > MCU 5k
4 HALT release ifi Hjff status register 3 (STS3)HY start condition flag (SCFn)z%E & 1 -

NEERIE 1 timer FTAERY flag DURARRBHHEETE <

Timer T TERN timer halt| T35k HRFnflag SHFERY timer HRERY timer halt EFERY start
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release request i PLC 553 E interrupt enable |[release enable flag condition flag
flag (HRFn) flag (IEFn) (HEFnN) (SCFn)
TMR1 HRF1 PLC $02 IEF1 HEF1 SCF5
TMR2 HRF4 PLC $10 IEF4 HEF4 SCF6
TMR3 HRF7 PLC $80 IEF7 HEF7 SCF10

FOER 0 & timer fEETEIBERET EICARBE) re-load IIREAIIFE » #{T PLC 59450 EF 1L
timer HYEH{E 5 B2 timer fEAETTEEEZE T HEALRE) re-load TIREAVRHE » #{T PLC f554551

{5 1 timer FYEH(E -
N8 clock source [ E T

Bit setting in instruction

CS3

CS2

Cs1

CSO

clock source of each timer

~PH9

~PH3

~PH15

FREQ

~PHS5

~PH7

~PH11

~PH13

CX

CX2

INT

RliPr[P|IPIOOjlO|lO|lOC|O|O|O

oO|o|O|OC|(FRP|FP|P|IP|O|JlO|lO|O

PP O|IO|FRP|P|IO|OC|FL,|FPL|O|O

P|IO|RP|O|FP|O|FRP|O|FL,|O|FL|O

~XCLK

Notes:

1. When the TIMER clock is PH3
TIMER set time = (Set value + error) * 8 * 1/fosc.
2. When the TIMER clock is PH9
TIMER set time = (Set value + error) * 512 * 1/fosc.
3. When the TIMER clock is PH15
TIMER set time = (Set value + error) * 32768 * 1/fosc .
4. When the TIMER clock is PH5
TIMER set time = (Set value + error) * 32 * 1/fosc.
5. When the timer clock is PH7
TIMER set time = (Set value + error) * 128 * 1/fosc.
6. When the TIMER clock is PH11
TIMER set time = (Set value + error) * 2048 * 1/fosc.
7. When the TIMER clock is PH13
TIMER set time = (Set value + error) * 8192 * 1/fosc.
8. When the TIMER clock is FREQ
TIMER set time = (Set value + error) * 1/FREQ.
9. When the TIMER clock is CX
TIMER set time = (Set value + error) * 1/CX.
10. When the TIMER clock is CX2

Refer to section 2-3-4 for the detail of FREQ.
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TIMER set time = (Set value + error) * 1/CX2.
11. When the TIMER clock is INT
TIMER set time = (Set value + error) * 1/INT.

12. When the TIMER clock is XCLK
TIMER set time = (Set value + 1) * 1/XCLK & TIMER is controlled by SIO.

Set value: Decimal number of timer set value

error: the tolerance of set value, 0 < error <1.

fosc: clock source of the predivider
PH3~PH15: The 3rd~15th stage output of the predivider

1-10-1-2. HEHEHTEIBETRIZIAE(re-load TEE)

WIS timer GRELH B EIBGETIFIIREZ R - & timer 2845 underflow HYRF A &= (R EEHIEI(F -
R &k SRP=0/1 44& (¢ 3Fh/ZE [ERRIGEHT T T EIETIRE(—fk MCU SRP [EE £ 0
fefit SRP s EThRER] SRP H4A{E=0 - ZHi SRP §
%A G £ 1L timer FYBH(E -

= AL S g
B < R B

FRIE FIRER AR timer re-load THEEHTIRE S

Instruction TMR1 re-load function TMR2 re-load function TMR3 re-load function
SF $80 Enabled NA NA
SF2 $01 NA enabled NA
SF $40 NA NA enabled
RF $80 Disabled NA NA
DISTM 1 Disabled NA NA
RF2 $01 NA Disabled NA
DISTM 2 NA Disabled NA
RF $40 NA NA Disabled
DISTM 4 NA NA Disabled
STM Disabled Disabled Disabled

— HREFR®) Timer Y re-load LIREZ 1% timer sE&RALGEN(F - FTLIFES

&t
HEE

s ZEMCUH
¥Ry 1) BEIFEFE re-load TIsERAE

1% timer 5EEK #4GER

TENG HBFIGENE 212 7 RERLE) re-load IUgE » &R timer GE—ERAIFIMAERIIEI FEAOEIBIESE -

£ timer {1y re-load ThEERLEN{% - FEEEE 0 Z&H &4k timer underflow » FHEF timer &{¢ 3Fh
FHUAEE F 3% - {H2 timer underflow {5 /% timer halt release request flag (HRFN)z%E & 1 - Kt
2 ZEF F timer halt release request flag (HRFN)Z HET 48284 T 442x timer underflow » 32
BEA AE IEMERYE T BIGE R -

£ re-load TEERAEAY ABEIRSTET LI BT timer (GREAA1E » — ELELHATE timer HEAG(E % - timer
BRI A (B I 5 -

& re-load THEERAEANVERi% timer gL & fS _HAZ 1EEE » A DA B FEE R 1% —2K timer underflow 24
Z 1% A REEA timer 1Y re-load THEE » EEA N2 timer 1Y IEFE#IE -

T HEAYEFER A EER] timer 1Y re-load TEE -
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WIERFEAAE timer HYEIBETEUE R 500 i - w]LURE 500 HYEIEIEMEIE —K 52 HYEE{ELLZ 7 X
64 HYEIEL{E(64*7 + 52) - fEiE (E#EH] T2 EHE A HALT mode 255457 TMR1 &4 underflow

3rd
»F »F —>
F count Feount count kcount kcount Feount count ™ count

™S ||
HRF1 3 [l [ ] ] ] [l [
PLC ﬁ) | [ ] ] ] ] 1
Re-loadJ L
LDS 0,0 : ¥ data memory firt 0 BN ZHESE B TMR1
; underflow REFVETHES - WERFHEER O -
PLC 2 B HRFL xR O
SHE 2 : 25 TMR1 underflow &) DL MCU FE4E HALT release
TMSX $34 ; 2% E TMR1 AJ#E45{E(52) » clock source #%& PH9 »
; IMERE) TMRL
SF $80 : BAEX TMR1 (Y re-load IgE
RE_LOAD:
HALT
INC* 0 : ¥ TMR1 underflow 82810 1
PLC 2 ¥ HRFL1 &%k 0
JB3 END_TM1 ;% TMR1 underflow ZHE A 8 XX
JMP RE_LOAD
END_TM1:

RF  $80 : BEEA TMR1 /Y re-load ThgE

41 TM87ML28 55 MCU F{gfit SRP {545 1[if re-load LIRE VIHARAER X underflow i & & B A
FABME - 41 E#Y I RIGAESS —K underflow ZRATHENIETT SRP 553 X0=1 HI&ZX underflow
IR B g BRI A AREAR{EL(52) - H5 timer HYEIEETEERF AL 52 + 7 x (52 + 1) =423(55—ZX underflow
ZRTE A RA—(E Ctm FEIHERE) -

1-10-1-3. TIMER {E/& RFC COUNTER ZF

FHEEF 2-8-2-2 /B o

1-10-1-4. FA TMR2 #:8] RFC COUNTER
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A 2-8-2-4 /EIFEAHAT o

1-10-1-5. AlJA TMR2 #E&] Program Time of IAP

FFEFE 2-12 /) \RFFA T -

1-10-1-5. EHY TIMER HRETHIARZRE

AT LR =1 timer HATHINA(EEL ILEEFS] data memory ot » —flE HRELI U
bit #y57H r BIFEHL=(E timer BEYNZE(E : S TR ICFED R = (8 timer Py7{E(18-bit)sf ol H {7 1E
FEEAVEFEs T > AR TS RIU(E bit 952053 BIREHL 18-bit H{F a3y M -

ELEAAENEN AN @522 timer AYIEFEEHE » (H2 R BB A AV R M A8 timer HYBREHE LT HUSE]
o FrlA timer IEAEBIERVIE R A T R & B VA IE RS 1Y timer NA1H -

R EsFTAERY timer 52 EIEGETIFIVZARE > MG EEVHEEFE timer N ZSAB AV RIS 538D
e timer EESTEESEER > RIELEF timer 38 RN BERGETECZEL H AT timer BVEFEE £ #EEIN
fBH (% ©

B timer 21¢ 3F BA#aEIE > E timer EL48{2[%5 6 ([ clock 2 1&%8Rk 39h » FEHZKAY timer NE{EHE
6 > For timer E4XETE T 6 ([ clock -

AR timer P B HH(EL 2 FEIAN AT ERE 4 -

Content of timer Read out data
3Fh 00h
3Eh 01h
01h 3Eh
00h 3Fh

N AR B R R EUT U SR ER 1 -
1. ERLUSRIU(E bit Y7525 BIFEH =1# 6bit-timer (A A(E(iE/E MCU MR IREE) *

TERIIL(E bit (97750 EHEEE = E 6bit-imer 192 EAIAHRIE S (STM X1,0200 , STE
X2~0=000) :

Content of 6-bit TMR1 Content of 6-bit TMR2 Content of 6-bit TMR3
inst.

ct ct ct ct ct ct ct ct ct ct ct ct ct ct ct ct ct ct

5 4 3 2 1 0 5 4 3 2 1 0 5 4 3 2 1 0

bl | bl bl | bl | bl | bl
RTM2L 1 0 b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl | b0 5 Pl 3 5
RTM21 b3 | b2 | bl | b0
RTM1H | b3 | b2 | bl | b0
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RTM3L b9 | b8 | b7 | b6 b5 | b4 | b3 | b2 | bl | b0

RTM31 b3 | b2 bl | b0

FRPHERISSIERIT 2 g HEHE AR HEY 4-bits (1Y timer N E{E{EA{FE] data memory DL
K AC £ - RTM2L&RTM3L 54 a[# {8 E RXHM=1 41 FFEFrRIEI0 bl5~4 :EH! 16bits Y
timer NZE {72 16bits mode data memory DLk ACH H -
Note: b3/15 ~ b0 Z%7x 4/16bits mode data memory NZ5{E 1Y bit3/15~bit0 -

2. [FE5 = (i timer NZE (18-bit)s& H Y 7= -

1T SF $20 w] LA[FJR = timer Py7{E(18-bit)sf sl (7 AR e HY R {725 (specific register)d -
PR A BT AVIES AR 4-bit B9 530Rs 18-bit HYERNZE —{(#{7 2] data memory LUK AC ot

FEEATT SF $20 5512 > FRERTE fFas T AVE RS AR timer FYRFEESH(FIME - WHEFH
—REIT SF $20 f5 1R G EHIEFESHVERL ©

ETEFETT RF $20 1551% - timer BYEERUT 20 g [BHE 2IERPU(E bit #9753 A REEU={1 timer
AR E P BEHIIRE S -

NE[ER I EIRRE = {1 timer PYZF(E (18-bit)3E tHHY timing fi& -

Clock source of
Timer y
) /F s
Content of Timer X X X+1 X X+2 X X+3 X X+4 X: Y X Y+1 X Y+2 XY+3 X Y+4 X: Z X Z+1X Z+2X Z+3 X Z+4 X:
for readout I/ It
SF $20 |_| |_|

RF $20 |_|

a /a
qu_ﬂent (.)f X X X+1 X X+2 X+2 X Y+2 Y+2 Z+3 X Z+4 X:
specific register I/

/7.
4

1-10-1-6. F|FH TMR3 # FREQ&TMR2 JE%

TM87ML28 2 ST3OV 54 1] 3 X1,0=1 #EH TMR3 #k5H% TMR2(34 % SRP X1=1), FREQ
BERAE - & TMR3 (3% Ctm3=FREQ/TMR2 & SRP X2=1)&% underflow i€ TMR2/FREQ
— i Ctm2/Cfq HHAC (RIS RIARGERHEGIT B IRE - HEEA T
A/B=Q+R=>1/Bx1/R=Q/Ax 1R + 1/A

A : Ctm2 /Cfq JE%R

B : TMR2-underflow/FREQ-output {1 B iEFE%R

Q : TMR2 /FREQ count number(#2%5)

1/R : TMR3 count number(PUz 7 A #£8))
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HAFEER TMR2/FREQ @i HEHA(Q/A)EEAS 1/R ZETErE Lt HiF#H#(B) > —{E Ctm2/Cfq HHH
(L/A) > # TMR3 ZHzE Count #05y 1/R(PUHE A 2 #8420 underflow HfZH g —{ Ctm2/Cfq
AR TMR2/ FREQ i AR BT s HAEE -

#il Ll Cfq=4MHz &4 FREQ #iH 153.6KHz UART Z455E% o

4MHz/153.6KHz = 26.0416666.. => Q=26 , 1/R= 1/0.0416666... = 24

WEPIRE AL

SCC $40 ;set Cfq=XCLK(4MHz)

FRQX $3,$19 ;set FRQ : 1/1duty & Value=25(Count Number=25+1)

ST30V $1 ;set mask one Cfq cycle by TMR3 underflow.

TM3X $0d7 ;set Ctm3=FREQ & Value=23(Count Number=23+1)

SRP $4 ;set TMR3 SRP=1 to make all underflow time by same count number.

SF $40 ;set RL3=1

‘g E FREQ £ UART HY TX/RX #Y 16 {ZAaRG# A5 - TXCK/IRXCK=1 &3 {T MWMS$3,Ry /

RXD(UART1W=1 : TXD)##UE] & AE B BhEE FREQ -

1-10-2.12-BIT TIMER(TM89 %51|& TM87ML28 ##{t)

12-bit timer =] WA {#E 6-bit timer Bl STM {545 FraH-&TmER » o DA TMR1 81 TMR2 4H-& ¢ 12-bit /Y
TMR2 » 5;2% TMR1 B2 TMR3 41L& 12-bit 1) TMR3 » ££ 12-bit ) TMR2 52 TMR3 22 » 6-
bit 7 TMR1 ZhEEHRF & %% - Hho TM87ML28 Jiffit STE 55 1] DAE faise i H b —([& Timer ZERERY
12-bit timer » TMR1 th, G755 % STE X1,0=01 i&A & & 12-bit timer -

NP4 E 12-bit timer AYRHRAFE S

Instruction to merge timers TMR1 TMR2 TMR3
STM X1,0=1 ° e (dominate)
STM X1,0=2 ° e (dominate)
STE X1,0=1 °
STE X1,0=2 °
STE X1,0=3 °

12-bit 7y TMR2 £ 6-bit 7y TMR2 BHH[EIRVIEE » 1 12-bit Y TMR3 £ 6-bit iy TMR3 AHH[EIHVIIEE

W5 12-bit timer FHRL re-load ThEE 2 1% > & timer 284E underflow YRR~ &= (ERIEVENE - K
Z{KiZ SRP=0/1 44t FFFh/3 ﬁ@ﬁﬂ&‘@%iﬁn TEIEINEE - EERESR re-load TRERARAR A &
{%1E timer AYEHE -

NI EOE PR E) 12-bit timer FYMHREHTE S

OPCODE Select clock(CS3~0) Pre-set data of timer(CT11~0)

T1XH
SETDAT SD
T1RH
SETDAT RX

SD15 | SD14 | SD13 | SD12 | SD11 | SD10 | SD9 | SD8 | SD7 | SD6 | SD5 | SD4 | SD3 | SD2 | SD1 | SDO

(RX)15{(Rx)14|(Rx)13|(Rx)12](RX)11|{(Rx)10|(RX)9|(RX)8|(RX)7|(RX)6[(RX)5|(RX)4|(Rx)3|(Rx)2|(RX)1|(Rx)0
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T1TH @HL | TD15 | TD14 | TD13 | TD12 | TD11 | TD10 | TD9 | TD8 | TD7 | TD6 | TD5 | TD4 | TD3 | TD2 | TD1 | TDO

T2XH
SETDAT SD
T2RH
SETDAT RX

T2TH @HL | TD15 | TD14 | TD13 | TD12 | TD11 | TD10 | TD9 | TD8 | TD7 | TD6 | TD5 | TD4 | TD3 | TD2 | TD1 | TDO

T3XH
SETDAT SD
T3RH
SETDAT RX

T3TH @HL | TD15 | TD14 | TD13 | TD12 | TD11 | TD10 | TD9 | TD8 | TD7 | TD6 | TD5 | TD4 | TD3 | TD2 | TD1 | TDO
aA AR 0 & timer SUERE 12-bit timer B, A R[] SE 6-bit TMR2 =(E TMR3 HYFHRHTE S 2K IMEE -
EAIEHCE EFERVIE 2L -

TMR1 f STE #E £ 12-bit timer B #07T TIXH/TIRH/TITH @ & 5 Bl Timer2,3 — &
SD/(RX)/TD11~0 %5 CT11~0 » &1 TMR1 J 6-bit timer £ SD/(RX)/TD11~6 %% CT5~0 F[F -

YIS AAEE AL 12-bit Timer FIANEE

SD15 | SD14 | SD13 | SD12 | SD11 | SD10 | SD9 | SD8 | SD7 | SD6 | SD5 | SD4 | SD3 | SD2 | SD1 | SDO

(RX)15{(Rx)14|(Rx)13|(RX)12}(RX)11|{(RXx)10|(Rx)9|(RX)8|(RX)7|(RX)6[(RX)5|(RX)4|(Rx)3|(Rx)2|(RX)1|(RX)0

SD15 | SD14 | SD13 | SD12 | SD11 | SD10 | SD9 | SD8 | SD7 | SD6 | SD5 | SD4 | SD3 | SD2 | SD1 | SDO

(RX)15{(Rx)14|(Rx)13|(RX)12}(RX)11|{(Rx)10|(Rx)9|(RX)8|(RX)7|(RX)6[(RX)5|(RX)4|(Rx)3|(Rx)2|(RX)1|(RX)0

Content of 12-bit TMR2 by execute STM X1,0=01 Content of 12-bit TMR3 by execute STE X1,0=11

inst.
ct ct ct ct ct ct ct ct ct ct ct ct ct ct ct ct ct ct ct ct ct ct ct ct

11|10 | 9 8 7 6 5 4 3 2 1 0OjJ11|10]| 9 8 7 6 5) 4 3 2 1 0

STE X2=0

bl | bl bl | bl | b1l | bl
RTM2L 1 0 b9 | b8 | b7 | b6 [ b5 | b4 | b3 | b2 | bl | b0 5 4 3 5
RTM21 b3 | b2 | bl | b0

RTM1H | b3 | b2 | b1 | b0

bl | bl bl | bl | bl | bl

RTM3L 1 0 b9 | b8 | b7 | b6 5 4 3 > b5 | b4 | b3 | b2 | bl | b0
RTM31 b3 | b2 bl | b0
STE X2=1

bl | bl bl | bl | bl | bl
RTM2L b5 | b4 | b3 | b2 | bl | b0 1 0 b9 | b8 | b7 | b6 5 4 3 >
RTM21 bl | b0 b3 | b2
RTM1H b3 | b2 | bl | b0

bl | bl | bl | bl]bl]| bl
RTM3L 5 4 3 5 1 0 b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl | b0
RTM31 b3 | b2 | bl | b0
Content of 12-bit TMR2 by execute STE X1,0=10 Content of 12-bit TMR3 by execute STM X1,0=10

inst.

ct ct ct ct ct ct ct ct ct ct ct ct ct ct ct ct ct ct ct ct ct ct ct ct

STE X2=0
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bl | bl bl | b1 | bl | bl
RTM2L b5 | b4 | b3 | b2 | b1 | bO 1 0 b9 | b8 | b7 | b6 5 4 3 5
RTM21 bl | b0 b3 | b2
RTM1H b3 | b2 | bl | b0
bl | bl | bl | bl | bl | bl
RTM3L 5 4 3 5 1 0 b9 | b8 [ b7 | b6 | b5 | b4 | b3 | b2 | bl | b0
RTM31 b3 | b2 | bl | b0
STE X2=1
bl | bl bl | bl | bl | bl
RTM2L 1 0 b9 | b8 [ b7 | b6 | b5 | b4 | b3 | b2 | bl | b0 5 4 3 5
RTM21 b3 | b2 | bl | b0
RTM1H | b3 | b2 | bl | b0
bl | bl bl [ b1 | bl | bl
RTM3L 1 0 b9 | b8 | b7 | b6 | b5 | b4 5 4 3 2 b3 | b2 | bl | b0
RTM31 b3 | b2 bl | b0
Content of 12-bit TMR1 by execute STE X1,0=01 Content of 6-bit TMR2 Content of 6-bit TMR3
inst.
ct ct ct ct ct ct ct ct ct ct ct ct ct ct ct ct ct ct ct ct ct ct ct ct
11|10 | 9 8 7 6 5 4 3 2 1 0 5 4 3 2 1 0 5 4 3 2 1 0
STE X2=0
bl | bl bl | bl | bl | bl
RTM2L 1 0 b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl | b0 5 4 3 >
RTM21 b3 | b2 | bl | b0
RTM1H b3 | b2 | b1 | b0
bl | bl bl | bl | bl | bl
RTM3L 1 0 b9 | b8 | b7 | b6 5 4 3 5 b5 | b4 | b3 | b2 | bl | b0
RTM31 b3 | b2 bl | b0
STE X2=1
bl | bl bl | bl | bl | bl
RTM2L 1 0 b9 | b8 [ b7 | b6 | b5 | b4 | b3 | b2 | bl | b0 5 4 3 5
RTM21 b3 | b2 | b1 | b0
RTM1H | b3 | b2 | bl | b0
bl | bl bl [ b1 | bl | bl
RTM3L 1 0 b9 | b8 | b7 | b6 5 4 3 5 b5 | b4 | b3 | b2 | bl | bO
RTM31 b3 | b2 bl | b0
73 tenx technology inc.

Preliminary

Rev.1.2, 2026/05/11




Advance Information

UM-4BITMCUfunction _C ThEsRIHE

Content of 12-bit TMR2 by execute STE X1,0=10 Content of 6-bit TMR1 Content of 6-bit TMR3
inst.
ct | ct | ct | ct | ct | ct|ct|ct|oct|ct|ect|ct]oct|ct|oct|oct|oct|ct]oct|ect|ect]|ect]|ect]oect
11 | 10 | 9 8 7 6 5 4 3 2 1 0 5 4 3 2 1 0 5 4 3 2 1 0
STE X2=0
bl | bl bl | bl | bl | bl
RTM2L b5 | b4 | b3 | b2 | b1 | bO 1 0 b9 | b8 | b7 | b6 5 4 3 5
RTM21 bl | b0 b3 | b2
RTM1H b3 | b2 | bl | b0
bl | bl | bl | bl ] bl | bl
RTM3L 5 4 3 > 1 0 b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl | b0
RTM31 b3 | b2 | b1 | b0
STE X2=1
bl | bl bl | bl | bl | bl
RTM2L 1 0 b9 | b8 [ b7 | b6 | b5 | b4 | b3 | b2 | bl | b0 5 4 3 5
RTM21 b3 | b2 | bl | b0
RTM1H | b3 | b2 | bl | b0
bl | bl bl | bl | bl | bl
RTM3L 1 0 b9 | b8 | b7 | b6 5 4 3 2 b5 | b4 | b3 | b2 | bl | b0
RTM31 b3 | b2 bl | b0
Content of 12-bit TMR3 by execute STE X1,0=11 Content of 6-bit TMR1 Content of 6-bit TMR2
inst.
ct | ct | ct | ct | ct|ct|ct|ct|oct|ct|ect|ct]oct|ct|ct|ect|oct|ct]oct|ect|oct]|ect]|ect]oct
11|10 | 9 8 7 6 5 4 3 2 1 0 5 4 3 2 1 0 5 4 3 2 1 0
STE X2=0
bl | bl | bl | bl]|bl]|bl
RTM2L 5 4 3 > 1 0 b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl | b0
RTM21 b3 | b2 | bl | b0
RTM1H b3 | b2 | b1 | b0
bl | bl bl | bl | bl | bl
RTM3L b5 | b4 | b3 | b2 | b1 | bO 1 0 b9 | b8 | b7 | b6 5 4 3 >
RTM31 bl | b0 b3 | b2
STE X2=1
bl | bl bl [ b1 | bl | bl
RTM2L | 7 | 5 | b9 | b8 | b7 | b6 sl al3]2 b5 | b4 | b3 | b2 | bl | bO
RTM21 b3 | b2 bl | b0
RTM1IH | b3 | b2 | bl | b0
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RTM3L

b9 | b8 | b7 | b6

b5 | b4

b3 | b2

b1l

b0

RTM31

b3 | b2

bl | b0

R EIESFIER B4 A # A 12-bit timer 2 (TMR2)Ei 6-bit timer 3 (TMR3) 25251 INT pin AL
FIHy clock FYFER :

tm2_ov:

STM $1
T2XH

setdat $AFFF;
TM3X $026
SHE $90
HALT
DISTM$2
MCX $6f
JB1 tm2_ov
PLC $070
RTM2L $0010
RTM21 $0011

RTM1H $0012;

B TMR2 5 ERk 12-bit timer

N1

y B E

INT & TMR2 i clock source @ #£4&1{8 & FFFh

2 E PH9 & TMR3 11 clock source » #2441{H F 26h

2L

y BXIE

: BEEA TMR2
AR TMR2 underflow

K HRF7(TMR3).
: 3HY 12-bit TMR2 {9 54E
; {83 INT pin #Jiis A clock #H

; TMR2 .48 #¢4E underflow

B[RRI (EFE A S E(E SR EIHY timing

Clock source of | |
Timer3

TMR2, TMR3 1] DLE4 HALT release

L] ]

TM3X $26 |_|
Content of XX ><26 >< 25 ><24 1 >< >< 3Fh
Timer3
HRF7 IT
NT oL L I T D I
T2XH
SETDAT $AFFF
DISTM 2 |_|
Content of Timer2
for readout XX§< 0 >< 1 >< 2 M-2 >< M-1 >< M

1-10-3. 18-BIT TIMER(TM89 £51& TM87ML 28 $24t)

18-bit timer ZH ={# 6-bit timer FraH&MAY > 1 H R ge4H &R —(E 18-bit ) TMR2 - £ 18-bit [y
timer Z2f& T » 6-bit 1y TMR1 DL & TMR3 THEERF & 4%y

T FREA4E G 18-bit timer HIFHRFHE S

instruction to merge timers

TMR1

TMR2

TMR3

STM 3

e (dominate)
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75

tenx technology inc.
Rev.1.2, 2026/05/11




Advance Information UM-4BITMCUfunction _C ThiEsRAFE

18-bit 7y TMR2 £ 6-bit 1 TMR2 FHH[EAYIHAE °

N5 18-bit timer FHEL re-load THEE 2 1% > & timer 54 underflow AR A &5 (EEIEEVEN(E - KM
FYELENE 3FFFFh B4R EE T TRIEINEE - ERIREFURS re-load TIRERAEAR A & 1= 1L timer BYEI{E -

PRI SRS 18-bit timer MRS S -

OPCODE Select clock (CS3~0) Pre-set data of timer (CT17~0)
T2M3X X SD15 | SD14 | SD13 | SD12 X5 X4 X3 X2 X1 X0 |CT17-~12

SETDAT SD SD11 | sD10 | SD9 | sp8 | sb7 | spb6 | CT11~6
SD5 | SD4 | SD3 | SD2 | SD1 | SDO | CT5~0

FEE 0 & TMR2 #ERK 18-bit timer B » R ] {5 FHJESE 6-bit BiE 12-bit TMR2 HYFERETS 23k ik
JE BRI AR EEEREL#4E -

MERERIAAAETET 18-bit TMR2 HYAZ¥{E(STM X1,0=11, STE X2~0=000)

Timer read- Content of 18-bit TMR2
outinst. |Ct-17|Ct-16|Ct-15/Ct-14|Ct-13|Ct-12|Ct-11|Ct-10|Ct-9|Ct-8|Ct-7 |Ct-6| Ct-5| Ct-4|Ct-3|Ct-2|Ct-1|Ct-0
RTM2L b15 | b14 | b13 | b12 | b1l | b10 [ b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl | bO
RTM21 b3 | b2 | bl | bO
RTM1H b3 b2 | bl | b0
RTM3L b5 b4 | b3 b2 bl bO | b1l | b10 | b9 | b8 | b7 | b6 b15|b14|b13|bl2
RTM31 bl | bO b3 | b2
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1-11. STATUS REGISTER (STS)

4BIT 41 MCU 34 7 fER[E]HY status register (STS) » 437142 STS1, STS2, STS3, STS3X, STS4,
STS4X DL Kz STS5 » FE A #R5FE 0] LA MCU E4: HALT release Ay start condition flag L
N HAERAIESE flag - ([ status register fE 4 ([ bit FYER} > & 0] DA HFERIHI TS HEEHL

W75 data mem

TEERHA 4BIT %1 MCU th &1 start condition flags AYZ5t&E] :

Chattering prevention(by __|

option) output of IOA

SEF5
(SCA $20)

Chattering prevention(by __|

option) output of IOC

SEF4 —
(SCA $10)

Chattering prevention(by —

option) output of IOD

SEF3 — IEF1 SCR2
(SCA $08) (SIE* $2) D_‘
Timerl HRF1
underfow SCF5
HEF1
(SHE $2
IEF2
(SIE* $4) j
Signal Changed HRF2 J
on INT Pin or SCF4
release by SIO HEF2
(SHE $4)
IEF3
(SIE* $8) ﬁ
Predivide MN SCE7 J
overflow
HEF3 J
(SHE $8)
IEFA____ |
(SIE* $10) D
i HRF4
Timer2
underflow ﬁ SCF6
HEF4 L
(SIE* $20) ﬂ
Key Scanning HRF5 J
overflow SCF8
HEF5
(SHE $20) IEF6
(Pll:_)l(; gz?O) (SIE* $40) >
Finishing signal from S Q HRF6
RFC CX2 control mode L R
SEF1
(SCX 2)
Finishing signal from SCFll
RFC CX control mode
SEFOQ
(SCX 1)
IEF7
(SIE* $80) w
Timer3 J
underflow

ory tft o

IEFO

PLCO
(PLC_$01)

HRFO

(SIE* $01
L
L/

Initial reset

Interrupt accept%

InterruptO

Halt release

-/

request

Interrupt 1

Interrupt 2

Interrupt3

Interrupt 4

Interrupt5

Interrupt6

HRF7

ﬂ > SCF10
HEF7
(SHE $80)

1-11-1. STATUS REGISTER 1 (STS1)

Interrupt7
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STS1 #'#% 1 start condition flag 11, 12 (SCF11, 12) ®i{[& =] LL{# MCU 4= HALT release HYRF -
STS1 ZHVU{E flag FraHpk

1. Carry flag (CF)
Carry flag &k F a2 F (L DS L AVAS SRECEE N2K -
2. Zero flag (ZF)
Zero flag 1] LL#57< accumulator (AC) N ZSAEAYIREE -
& AC(ACH) X Z{HE B 0(0000)H » zero flag &3 E ks 1
& AC(ACH)ZE{E A St 0(0000)i - zero flag &ikR & O -
41 TM89PL39 #E it r] 5 Rm:37 sEHY ZFN3/2/1/0 ¥ AC15~12/11~8/7~4/3~0 {y{@E Bl{ir 7t4H
WNZEHY zero flag -

3. Start condition flag 12 (SCF12)
‘& RFC = TYPE B H§£2t SCF12 ThaE - %15 RFC counter ;2 CX2 pin B A (S SRS HIELEN
SERAR - EREA T SCX 551G SEFL flag 5UE fy 1 Z1& » 4E CX2 pin HFZERI(EHRAE R it &
B SCF12 flag 5% 1E Byl
EREAENET SCXIESREHENR SCF12 75k 0 -

4. Start condition flag 11 (SCF11)
w RFC = TYPE B BFf2fit SCF11 gt » 415 RFC counter ;2 CX pin Hy# A(S 57 A 2 BB =k
EREARE - ETEET SCX 557 SEFO flag 3% 7E & 1 2 1% » £ CX pin AYHEHE 5545 R ml e
# SCF1lflag 3% E & 1 -
EBEAENT SCX {55 HEE SCFLL /AR 0 -

BT MAF $55 0K STS1 IYNZEEFE{FE] AC LUK data memory -

H{T MRA #5451/ data memory YN BB 5 A STS1 11y carry flag -

T FEREH status register 1 (STS1)% flag Eil data memory 2518 > IR

Bit 3 Bit 2 Bit 1 Bit 0
Carry flag (CF) Zero flag(ZF) SCF12 SCF11
Read/write Read only Read only Read only

1-11-2. STATUS REGISTER 2 (STS2)

STS2 324% T start condition flag 1, 2, 3 (SCF1, 2, 3) ={# & LL{# MCU 4 HALT release fYET- -
STS2 ZH start condition flag 1, 2, 3 (SCF1, 2, 3)LL & backup flag(BCF)Z:VU{[ flag A&k
1. Start condition flag 3 (SCF3)

WIS SCA 5L EELETE 10D port #yfii ARMI_ERYEFRE(L A LAE MCU 24 HALT release Z1% »
BN A ER A LI E R SCR3EER 1
EEAENET SCATESRG HENRF SCF3JEFRR 0

2. Start condition flag 1 (SCF1)
W SCA$55TEEEE 10C port i ARz _EHYE5EE(L AT PAGE MCU 4 HALT release 1% -
B A STt A B G SCRLEER 1 -
BB (T SCATESR G HBNRF SCFLEFRR 0 -

3. Start condition flag 2 (SCF2)
‘# SCF4-5-6 ~7 ~9 -~ 10 % flag ACEAVEM—(E ] LLE#E MCU ZE4: HALT release HYAT
ENF - SCR2 BhE st E s 1 - KA a1 flag 2H#UERRFy 0 2 1% SCF2 A &EkR K 0
HEE F{o]—(F start condition flag 3% & & 1 % » MCU B4 A4 A HALT mode -
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4. Backup flag (BCF)

BCF flag 5/~ H Al MCU 25 #E AT I RA%E -

7T SF 2h 5

< A AEETS MCU #E A BB IR BCF flag 3%E /&y 1 5 ¥1fT RF 2h f5

{15 MCU BBHEE T (i3l BCF flag 7&FR /% O -

SHTB

(T MSB {54711 STS2 A RS AC LU, data memory » i HL STS2 & [EME ST 78 -
NFEBH status register 2 (STS2)+# flag B data memory NZE 2 [EAVE (% ©
Bit 3 Bit 2 Bit 1 Bit 0
Start condition flag 3 Start condition flag 2 Start condition flag 1 Backup flag
(SCF3) (SCF2) (SCF1) (BCF)

Halt release caused by the
10D port

Halt release caused by
SCF4,5,6,7,9,10

Halt release caused by the
10C port

The back up mode status

Read only

Read only

Read only

Read only

1-11-3. STATUS REGISTER 3 (STS3)

STS3 Z$% | start condition flag4 -5 ~ 7 (SCF4 -5

F o

STS3 Z V(& start condition flag Fi4H K :

1. Start condition flag 4 (SCF4)
1£ halt release enable flag 2 (HEF2):%E 5 1 1% - INT Biifir EAY FR&GEE TIE% (FH code
option L) EiEFEssE A EH SIO FrE4RY halt release request flag 2 (HRF2)& start
condition flag 4 (SCF4)z%E 5 1 -

T PLC 5

41 halt release request flag 2 (HRF2)&l& 5 0 »

BRI T

~ 7)={E AT LAEE MCU EE4: HALT release HJ[A

SHE {54 % halt release

enable flag 2 (HEF2))&F# 5 0 » [EiEH € start condition flag 4 (SCF4)5f: & 0 -

2. Start condition flag 5 (SCF5)
1F halt release enable flag 1 (HEF1)#E R 1 1% > TMR1 1 underflow & FrE4EAY halt
release request flag 1 (HRF1)& ¥ start condition flag 5 (SCF5)s&% & £y 1 »

{7 PLC {5

4 halt release request flag 1 (HRF1);%[4: 5 0 >

22T SHE 1545 halt release

enable flag 1 (HEF1))&F# 5 O » [EiEH € start condition flag 5 (SCF5)5f: & 0 -
3. Start condition flag 7 (SCF7)

£ halt release enable flag 3 (HEF3):

ERy 1 21%

pre-divider 7£ overflow & FrE4ERY halt

release request flag 3 (HRF3)&jE start condition flag 7 (SCF7)i%Ef 1 -

T PLC 5<% halt release request flag 3 (HRF3) &5 0 »

2T SHE 1545 halt release

enable flag 3 (HEF3) &% £ 0 » [Ef & start condition flag 7 (SCF7)5k: & 0 -

4. Pre-divider 8

T MSC 5%
%% o

15 4 i 555 (PH15)
Alf STS3 HIAIZ A A7 E] AC LU data memory » ffii . STS3 & —(Eifesiy s

"NFERBH status register 3 (STS3)%: flag £ data memory NZ&1E 2> [V -

Bit 3

Bit 2

Bit 1

Bit 0

Start condition flag 7
(SCF7)

Content of 15th stage of the
pre-divider

Start condition flag 5
(SCF5)

Start condition flag 4
(SCF4)

Preliminary
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Halt release caused by Halt release caused by TMR1 Halt release
pre-divider overflow underflow caused by INT pin/SIO
Read only Read only Read only Read only

11-4. STATUS REGISTER 3X (STS3X)

1-11-4.

STS3X &$% | start condition flag 0 ~ 6 ~ 8 (SCFO ~ 6 ~ 8) ={@E =] LL{# MCU 4= HALT release HYJ[A
% o

STS3X Zfik RFC TYPE=A/B(TM89 £%1/ B TYPE > TM87ML28 HI[ [ Code Option #{E)511iE
FPd/ =1 start condition flag Fr4H kY :

1.

Start condition flag 8 (SCF8)

£ halt release enable flag 5 (HEFS)3E fy 1 2 1% » & BT E FA4S /I 202 AE KI1~4 Blfir F
KT S RS AL AV A G5 (B key matrix fRIIRERIHBRTE S P ) R halt
release request flag 5 (HRF5) & start condition flag 8 (SCF8)z%E & 1 -

1T PLC $547F halt release request flag 5 (HRF5);5f 5 0 - i 2#{T SHE $54<7F halt release
enable flag 5 (HEF5);%k: B 0 > [EIREER & start condition flag 8 (SCF8)&: & 0 -

. Start condition flag 6 (SCF6)

1£ halt release enable flag 4 (HEF4)5%E R 1 2 1% - TMR2 7£ underflow ~{&F7E4HY halt
release request flag 4 (HRF4)& & start condition flag 6 (SCF6)z%E & 1 -

1T PLC $547F halt release request flag 4 (HRF4);5f 5 0 - Si2#0{T SHE 547§ halt release
enable flag 4 (HEF4);%k: B 0 > [EIREER &% start condition flag 6 (SCF6);&k: & 0 ©

. Start condition flag 0 (SCFO)

IR SCA 5 EAEEE IOA port Byl ARz ERE5EZ(ERTLAE MCU 4 HALT release 2 1%
EiEtm A ERR A S b gk SCFORER 1 °
EREAEH#T SCAIELR G HENR SCFO R 0 -

. Start condition flag 9 (SCF9)

% RFC TYPE=A B5£E{it SCF9 IHAE » 1T halt release enable flag 6 (HEF6)& &k 1 21% » RFC
1E CX control mode 455 E{E > £ Fr7E 419 halt release request flag 6 (HRF6) 7 ¥ start condition
flag 9 (SCFO)ZE Ay 1 -

T PLC 5<% halt release request flag 6 (HRF6) &+ /5 0 » 2 2#hfT SHE 5<% halt release
enable flag 6 (HEF6);&kR B 0 > [EIEEE & ¥ start condition flag 9 (SCF9);%4: & O o

T MCX #5211 STS3X MYNAEEEFEE] AC BLE data memory » [ . STS3X & — (g ET
7 °

=37 BH status register 3X (STS3X)#% flag £ data memory X258 > IR & -

Bit 3 Bit 2 Bit 1 Bit 0
Reserved Start condition flag O Start condition flag 6 Start condition flag 8
(SCF0) (SCF6) (SCF8)
Halt release caused by the Halt release caused by Halt release caused by key matrix
IOA port TMR2 underflow scanning function
Read only Read only Read only Read only
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1-11-5. STATUS REGISTER 4 (STS4)

STS4 J&HPU(E flag A&k -

1. System clock selection flag (CSF)
CSF flag 7] LLf571< H Aif system clock generator Fir{gi FfY clock AR -
& CSF flag 78 £y 1 B B RTEAE(#H A2 clock (CF clock) » & CSF flag j&Fk £ 0 B H
Fiij TEAE {58 K 2E clock (XT clock) -

2. Watch dog timer enable flag (WDF)
WDF flag 7] LI$5 1 E #if watch dog timer fJTHEE B A EABHEL ©
‘s WDF flag 2%7€ & 1 853 R Hail watch dog timer THEEE4KEAEL » & WDF flag j5ig 5 0 0% » 3=
7~ H Hif watch dog timer ThgE E4&LREEA °

3. Overflow flag of 16-bit RFC counter (RFOVF)
‘= 16-bit RFC counter &4 overflow Ay {7 &E RFOVF flag %7€ & 1 0 $4{T SF2(X6,X5)$55H]

DI RFOVF flag )&% £ O ©
4. Table ROM In Application Program Flag(PGMF) (TM87ML28 #£{it)

BT PTR 52 (TM87ML28 #2{it) RILH15~0 WY& RMES:ZE HL15~1 Fri5E Table ROM
Word Address Ff &7 PGMF flag 5%E Fy 1 B EIEERRAE R G e BEsR L 4Ry 1 EH| NG T
PTR EEgERT)

T MSD 55 1 STS4 BN E{EREFE] AC LUK data memory - [ H STS4 &—{EMEEIVE a5
NFERBH status register 4 (STS4)+# flag B data memory NZEE 2~ [EAVE (% :

Bit 3 Bit 2 Bit 1 Bit O
Table ROM In Application The overflow flag of Watch dog Svstem clock selection fla
Program Flag 16-bit RFC counter timer Enable flag y (CSF) 9
(PGMF) (RFVOF) (WDF)
Read only Read only Read only Read only

1-11-6.STATUS REGISTER 4X (STS4X)

STS4X 2% | start condition flag 10 (SCF10) —{iE =] LA{# MCU &4 HALT release HYRF -

STS4X /2 start condition flag 10 (SCF10) LKz = (i ARIAL(CX, CX2, INT)iVEH ASHIREEFT4H
% -
1. CX i A BT A A S5RIREE

CX pin /& RFC IhEE iy — (& A Mz - MCU v DLUZE W STSAX B 7 es:B U E 1 EEEE {17 2 -

2. CX2 g ALY A (S 5EIRRE
CX2 pin /& RFC LgE 1Y 55—l AKI{z - MCU 5] LUEME STSAX BrfFass i CHY BB 4 -

3. INT B AL A S THIREER
INT pin 2 —{E4 NS FETHIE A » MCU F]LUEME STSAX BFasa iU Y BB -

4. Start condition flag 10 (SCF10)
1£ halt release enable flag 7 (HEF7)s%E R 1 Z1% » TMR3 f£ underflow Z{&FrEERY halt
release request flag 7 (HRF7)& /& start condition flag 10 (SCF10)z%E & 1 -
1T PLC $5%7F halt release request flag 7 (HRF7);5f: & 0 » 2 2#h{T SHE 5457 halt release
enable flag 7 (HEF7);&5F#% 5 0 » [EEEH B start condition flag 10 (SCF10))&[& £ O -
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5477 MDX $5 74 STSAX (P45 8 #725] AC LLE data memory » iff L STSAX J—(E Wemityis
1% -

N FEBH status register 4X (STS4X)+# flag B data memory NZEE 2 [EIRVEE % -

Bit 3 Bit 2 Bit 1 Bit 0
Start condition flag 10 Logic state on INT pin Logic state on CX2 pin Logic state on CX pin
(SCF10)
Halt release caused by TMR3
underflow
Read only Read only Read only Read only

1-11-7. STATUS REGISTER 5 (STS5)

STS5 ‘2 HPU{E key matrix ff s AR (KIL ~ KI4)_-HyZEREARRRFTAERK

T MKI 551K STS5 YN AERETFE] AC LUK data memory - [fj H STS5 & —{EMEEAVE 788
N FEiBH status register 5 (STS5)%{i7 CE data memory 7 [EIfVEE % -

Bit 3 Bit 2 Bit 1 Bit O
Logic state on Kl4 Logic state on KI3 Logic state on KI2 Logic state on KI1
key-scanning input pin key-scanning input pin key-scanning input pin key-scanning input pin
Read only Read only Read only Read only
Bit 3 Bit 2 Bit 1 Bit O
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1-12. CONTROL REGISTER (CTL)

4BIT Z%1] MCU L4 5 f@R[EfY control register (CTL) » 4354 CTL1 ~ CTL2 ~ CTL3 ~ CTL4 DL
CTL5 - MCU B I EHERT control register %78 5 1 0 i5KE4E i34k start condition flag #84:1% 1 6
%74 HALT release -

1-12-1. CONTROL REGISTER 1 (CTL1)

CTL1 Ff SEF3 - SEF4 - SEF5 Fr4lfAk > {7 SCA (540 DI EsE &kt flag » control

register 1 (CTLL)/Z2MEEAVET (788 -

1. Switch enable flag 5 (SEF5)
& switch enable flag 5 (SEFS5)3¢iE fy 1 2 1% » 10OA port B Az E A ERM{E 55 A BE whaE
ZE MCU FE 4 HALT release -

2. Switch enable flag 4 (SEF4)
& switch enable flag 4 (SEF4)i%E Ry 1 1% » 10C port g Az H A ERME SR E £ A B2 e
ZE MCU E 4 HALT release -

3. Switch enable flag 3 (SEF3)
& switch enable flag 3 (SEF3)i%E &y 1 1% » 10D port fig Az H A ER{E 5% £ A B2 EE
2 MCU &4 HALT release -

NFERAH control register 1 (CTLL)F45—1F flag AYTIAE -

Bit5 Bit 4 Bit3
Switch enable flag 5 Switch enable flag 4 Switch enable flag 3
(SEF5) (SEF4) (SEF3)

Enables the halt release caused by Enables the halt release caused by Enables the halt release caused by
the signal change on I0A port the signal change on 10C port the signal change on 10D port
(HRFO) (HRFO) (HRFO)

Write only Write only Write only

TER8H control register 1 (CTLL)ELEr(=%E > RA0IRE % ¢

Mask
option
Chattering SCFO
I0A : ° HALT
Prevention SEF5—
Mask Released
option (SCA20h) Request

o\ HRFO

. detector

0C - Chattering R _: SCF1 jﬁ S Interrupto
Prevention SEF4— request

option

Mask ( SCA10n) R |/
loD -+ Chattering SCF3 PLC XOZJ IEFO

Prevention ° SEF3__| Igtcecr(re%?t
(SCA 8h)

_EETHY detector (X FT = B ENITHEE (S TM87ML28H $2£t—4H 10A,E code option %&£ &y P-H 1
= HI detector N & LERAT) » # MR FAHERH CTLL FE R EHRRE T AvE A 7= -

1-12-1-1. 4 HALT release HYEXE =
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1% control register 1 (CTL1) flags &k 1 2 1% » 10A, 10C, 10D % &1{# 10 port HYFTA i ARIAL(E
SRALE OR #ERRE 2 1R HV(E 5T 45 L(EEM chattering prevention THEE) » BOEA A A (S5 R
SEMCEHSEMENIIEE) MCU HteE4L HALT release @ 1l start condition flag 0, 1, 3
(SCFO0, SCF1, SCR3)z%E s 1 »

= 10 port 2 H S E AL HIIEERELE start condition flag I » UALE 10 port YA ARG EY(E
FEAAE(REEAL(FS /O option EEfE fy P-H 5 =CH FE B AL)HF MCU A gE#E A HALT mode o HEE{T-fr]
— ([ A AL E RS R = EALCE /O option 4% Ry P-H QR R(RE L) #E e B ERY start
condition flag %€ f 1 »

‘&= 10 port 2% chattering prevention IfjgEsk e E start condition flag B » 4z 10 port Ay A1z
HE SR EERE MCU # A HALT mode - HEFTHE ARIALE5EHY “OR” 455G S LIFHiaER
¥HERT start condition flag F%5E By 1 - 2222/472-5-1 ~ 2-5-3 + 2-5-4 /710 port 4Z/#/E -

1-12-1-2. E=4 STOP release HNEREF R,

& 10 port IR FHY (S ALIREAEE start condition flag 1% » MCU 74 STOP release iz
HAEMAFTRIE - MCU RLTAE 10 port FrA#i A (S5 ZEEL(E VO option Bk P-H AR
IFEANATIEIL A AE#E A STOP mode -

& 10 port FLBEF A (ONIDhAEAREE start condition flag ¥ > £/ control register 1 (SEFS,
SEF4, SEF3):%ER 1 1% » IOA, 10C, 10D port iy AR EA L AGHEN SELCE 110
option 25 P-H fEtH] B EE )G AT LI3E MCU 74 STOP release 2% &S HEN start
condition flag -

‘&= 10 port &#EH] chattering prevention IhEEZKELE start condition flag B - 7£ control register 1
(SEF5, SEF4, SEF3)[L K control register 4 (SRF6, SRF4, SRF3)[EIRFEEE 1 2% » I0OA, 10C,
|OD port i ARz _EA (A S5 s B AL (5 /O option &£ Fy P-H BRI R KB (i) I 5L 7T 2L
3 MCU =4 STOP release - 4 STOP release 1% MCU &4z A HALT mode 10 port g A
fir_EHY S B AL E TRV R E 4R — BRI (B 22 2 BRI A _E Chattering Prevention HYIFRY) » EF
chattering prevention IfjgEERY 5 (iE = B A (F 57 M52 & ¥ Y start condition flag fy if -

WS (ESEASIAE start condition flag (& K5 E ~ FiFtEEEMRE AL (CE /O option EEfE Ry P-H 1
A B EEAL) » MCU Figr 12813 [E] STOP mode -

1-12-1-3. HERRRFBHIEETTZ\
1F start condition flag 0, 1, 3 (SCFO, SCF1, SCR3)z%E & 1 7 %5 &% halt release request flag
(HRFO) % E Ry 1 -

TEEETEN T » AR SIEXES AR LR interrupt enable flag 0 (IEFO) 3%7E Ry 1 » HBJEE MCU B &%
Z i g EE Sk B interrupt request flag O (interrupt 0)2%E A 1 - 2=k A 1O port (YR
2R e

A » MCU f£8252 10A, C, D port FYHETEE K~ % & HEKF control register 1 (SEF5, SEF4,
SEF3)JEFR 5 0 > FTLAE N R{E Z ATVEF BT —K SCA 55 2KEE CTLL #ifF#s

1-12-2. CONTROL REGISTER 2 (CTL2)

Control register 2 (CTL2):Z halt release enable flags 1~7 (HEF1~7)% flag Fr4Hpk » Mi#h{T SHE
a2 A LIE e B2 A kRiELE flag -
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#2557 0H control register 2 (CTL2)F45—1 flag FYZIRE

Halt release enable
flag

HEF7 HEF6 HEFS HEF4

Enable the halt
Enable the halt release| release caused by |Enable the halt release [Enable the halt release

Halt release condition caused by RFC counter is caused by key caused by
TMR3 underflow controlled by CX pin if matrx scanning TMR2 underflow
(HRF7) A-Type for RFC function(HRF5) (HRF4)
(HRFE6)
Halt relef.l';;sge enable HEE3 HEE2 HEF1
Enable the halt release |Enable the halt release|Enable the halt release
Halt release condition caused by caused by INT pin / caused by
pre-divider overflow SIO TM1 underflow
(HRF3) (HRF2) (HRF1)

1-12-2-1. B4 HALT release BYERE T

1 halt release enable flag 1,4,7 (HEF1,4,7)s%E & 1 1% » & TMRL, 2, 3 284 underflow HYHH L
o] DLiE MCU E4: HALT release -

[EIEAY > & halt release enable flag 2,3 (HEF2,3)5%E B 1 >21% » HEAE INT pin il A(S9eEE -
EQ%YE"FB%Z%E’J“{ E=i g pre-divider #4: overflow EI’]Hﬂ%?fLTU\ MCU E4: HALT release -

1 halt release enable flag 5 (HEFS5):%E R 1 2 1% » & EEIFHERASE i s 24 KI1~4 flfir 4%
T SRR = AL A AE 5 (H key matrix Rt ThRERYARRETE < Frae E) st o] A MCU 4
HALT release -

# RFC 5 Type A Hieft HEF6 {fF1E CX control mode - #£ halt release enable flag 6 (HEF6):%

i}% 1 71% » & RFC gy 745 AR L o] LAsE MCU 4 HALT release -

1-12-2-2. &4 STOP release RS E T

MCU #: A STOP mode 71 » CTL2 th 1% HEF2, HEF5 Wi{# flag A w]Ll:#E MCU E4 STOP
release :

1. 7f halt release enable flag 2 (HEF2)35%7E Ky 1 Z1% > INT @i ARz _EAUE(AE 558 LEZH SIO
FriEE 4= halt release request flag 2 (HRF2)& ¥ start condition flag 4 (SCF4)EyE Ry 1 - A%
MCU @ &4 STOP release -

2. f£ halt release enable flag 5 (HEF5):%E £ 1 2 1% » key matrix FFHiThEE(E KI1~4 flfr &7

B HE = B AL Y A (S 5E1% FTEE 4 halt release request flag 5 (HRF5)& 1 start condition
flag 8(SCF8):%iE Fy 1 » [IE:HF MCU & &4 STOP release -

Kl ks LCD driver /£ STOP mode RN &kHiFHE(E5E » Frlh key matrix b IhsEMSAFIFIEL LCD
KRR AR S5k E 4 STOP release » £ 15 N /HEE £ Normal key scanning
mode 7 gEFE4 STOP release -

1-12-3. CONTROL REGISTER 3 (CTL3)

Control register 3 (CTL3)2H /\{E 7] DL Eh S 2 8 EAFE =\ P B ThEERY interrupt enable flags 0 ~ 7
(IEFO~7)Frélak » T SIE*E< o] LIS E Bl /A RRiE L interrupt enable flag -

NFERBH control register 3 (CTL3) 1 45—{[& flag AYZHEE
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Interrupt enable flag IEF7 IEF6 IEF5 IEF4
. Enable the interrupt Enable the interrupt .
Enable the interrupt request caused by RFC | request caused by key Enable the interrupt
request caused by - . . request caused by
Interrupt request flag counter is controlled by matrix scanning
TMRS3 underflow . : TMR2 underflow
(HRF7) CX/CX2 pin function (HRF4)
(HRF6) (HRF5)
Interrupt flag Interrupt 6 Interrupt 4 Interrupt 4
Interrupt enable flag IEF3 IEF2 IEF1 IEFO
Enable the interrupt Enable the interrupt Enable the interrupt Enable the interrupt
Interruot request fla request caused by request caused by request caused by |request caused by I0A,
ptreq 9 predivider overflow INT pin/ SIO TM1 underflow 10C or IOD port signal
(HRF3) (HRF2) (HRF1) changed (HRFQ)
Interrupt flag Interrupt 3 Interrupt 2 Interrupt 1 Interrupt O

2= Emterrum enable flag 1% - & bR EERHETRT-(HRFN)ZEAHIRHERL S = MCU 2
H—{E e

® MCU #2572 Erss kil i ANFETEF 2 1% - R ERIRY R ETA F(HRFn) 2Lk interrupt enable
flag (IEFn) B &5 FR Ry 0 o IR AESE R BRI =0 2 FifF Efra% i€ interrupt enable flag (IEFn)
DA T —R TR Y34

FLEDGEREE{EHY halt release enable flag (HEFN) » MCU fE#:5 thgsh -k 2 B & n] A4 HALT

release i A HEET » HE2EEH LR FRESINCEHTER Switch enable flag (SEFN),SIO
release enable flag(SSREN), INT interrupt/release enable flag(INTFEN)(Z INT i SIO #:H HRF)

7 gEEEA: Halt Release i A HETET -
DU R T = A BT R 55 2R T DS MCU 74 STOP release i A HPETTZSE

1. 1F interrupt enable flag 0 (IEFO) #E k1 1% » HEE IOA, |IOC, 10D port i AR _Fr(= gk
S AL /O option #E4% Fy P-H 5 =CHI B {KEE ﬁz)ﬁﬁﬁ_Ju%H start condition flag 0, 1, 3 (SCFO,
SCF1, SCR3)z%E R 1 » MCU i &4 STOP release -

2. 1F interrupt enable flag 2(IEF2) s5E R 1 1% » & INT pin 09 A S9Eceest o DIsE MCU ZE4
STOP release -

3. fF interrupt enable flag 5(IEF5) %€ & 1 ~Z1% » & key matrix fRHEIHEELE KI1~4 iz &7
PEAEDIET S BB A Y A (S 5R{%E iT LAEE MCU 4k STOP release -

1-12-4. CONTROL REGISTER 4 (CTL4)

Control register 4 (CTL4)/EH =1 stop release enable flag 3, 4, 6 (SRF3, 4, 6)fr4HA% » #{T SRE
54 Al LAk E B E s £ stop release enable flag -

N Z:78H control register 4 (CTL4) S &—(@ flag FYZHEE

Stop release enable flag SRF6 SRF4 SRF3
Enable the stop release Enable the stop release Enable the stop release
Stop release request caused by signal change on | caused by signal change on | caused by signal change on
P q IOA when chattering IOC when chattering IOD when chattering

prevention option is enabled | prevention option is enabled | prevention option is enabled

‘= l0A, IOC, IOD port #EF] chattering prevention IhEEsKE%E start condition flag Bf » —E3HE%
Control register 4 (CTL4) 2 &4 & &4 STOP release -
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1£ control register 1 (SEF5, SEF4, SEF3)LL K control register 4 (SRF6, SRF4, SRF3) &I 5% E B

1 Z1% > 10A, IOC, 10D % port #g AL AT AS5TE k& BRI L 2 MCU FE4&
STOP release -

Example:

= (EHEGIE ¥ 10 port, Kl1~4 and INT pin 22ERE MCU A LLE4: STOP release HYA+- » 10C DLK
IOD £} iﬁﬁm}\fﬁ—t » I0C #t& ] Chattering Prevention Ifj gt > IOD 4 FH# H Chattering
Prevention ZH&E

PLC $25 ; /ﬁ F% HRFO, HRF2, HRF5.
SHE $24 25 E HEF2, HEF5
SCA $18 : 2% E SEF4, SEF3
SRE $10 ; 2% SRF4 » [K B 10C {#if§ Chattering prevention IhEE
STOP ; Enters the stop mode.
............... : STOP release
MSC $10 s ARSI A INT pin ZE4 STOP release
MSB $11 s i E AR Ay 10C 502 10D port Z=4: STOP release
MCX $12 SR By key matrix R IhEE E 4 STOP release

1-12-5.CONTROL REGISTER 5 (CTL5)

‘2 RFC £ TYPE B ZH:%7E Control register 5 (CTL5)[4{[& switch enable flag 0, 1 (SEFO0, 1) 5 H1]EL
@J CX,CX2 halt release IHEE @ {7 SCX 55 1] IER BB & & 12 £b switch enable flag -

Z=5EH control register 5 (CTL5)$145—1 flag HYThEE

Bit 1 Bit O
Switch enable flag 1 (SEF1) Switch enable flag 0 (SEFO)
Enables the halt release caused by the end of control  |Enables the halt release caused by the end of control signal
signal when RFC counter is controlled by CX2 when RFC counter is controlled by CX
(SCF12) (SCF11)
Write only Write only

W5 RFC counter 2 CX2 pin Eﬁﬁﬁ)\{:“‘ﬁﬂf“ﬁﬂﬁ@bﬁm%é PR > BT SCX $5-57KF switch
enable flag 1 (SEF1):RER 1 214 » £ CX2 pin AZEHE545 RISt &K start condition flag 12
(SCF12):%7E By 1 {815 MCU jE4E HALT release -

AR RFC counter £ CX pin Yl A S 98KE S BB S0 RAPAES - =237 SCX #5571k switch
enable flag 0 (SEFQ):%E R 1 1% » £ CX pin AYIEHEHAZE RSt & start condition flag 11
(SCF11)z%%E By 1 A6 {H15S: MCU 4 HALT release -

1-13. HALT MODE
& MCU # A HALT mode i » B TREZUEIEBIT 240 » HAEYDHRER G B IEHAVELE - RS (EfH
ﬁTTMBﬂE& MCU —&f 3 fUREEE &

FEREAHBT HALT 355 21% » WSS HEE A LUFER MCU FE4: HALT release HYAF{#ERF(SCFO,
SCF1, SCF3, SCF11, SCF12, HRF1 ~ 7({f¢ RFC TYPE A/B ##ft HRF6/SCF11,12)) - MCU &k i
A HALT mode -

N PURES T B DL MCU E4: HALT release :
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1. 24l

w FETEE A % MCU & 584 HALT release » EF2 N T5¢ HETRISEIFE AT RTS 552
& > MCU e A HALT mode -

B MCU 2R B4 bl E4L HALT release B - fH¥FERY BT AT (halt release signal,
HRFn) & H &5k £ O -

2. ¥177 SCA 547K SEF5, 4, 3 flag 5% E & 1 1% » 10A, 10C, 10D &1 10 port FNATA B AR
{E974H OR ZEiRR 2 2S935 A= 8L (EE M chattering prevention IgE) @ B A (A A (S 9%
SRl E AL G & EALEHIEE ) MCU st & E4: HALT release °

& 10 port Z5EH = AL EHITHAESKEEE start condition flag I > FUA7E 10 port BYFTA i AL
S IREE(RELRF MCU A ge#E A HALT mode o F 2 {F-{o]—{[&f A FAAL V(S 578 Al = ER A HF
MCU Gt e ZE4: HALT release -

‘= 10 port 2%E chattering prevention IfFEAR % E start condition flag B » 4z 10 port Ay A
FIAL S SR A0 E0EERE MCU #E A HALT mode - HEZ&1E 10 port HYFTHEM ARIAL(E57484 OR
HEHR R R 2 1% S 5758 AR 8L MCU Sy ZE 2k HALT release -

3. #ifT SCX {54 7Kf SEFL, 0 flag %7 £ 1 2 1% » 1l RFC counter ;& CX2 /& CX pin fyf A5 5%
ARAZEHI B N BOR BEEARE - 1F CX2 8@ CX pin FUFEHI(S5k45 - IF MCU 5 grzE 4= HALT release -

4. % SHE 52T E 1 LA MCU 4 HALT release FPRIZ #2405 (HRF1~ 7) - MCU it &4k
HALT release -

AR MCU RN 2R Eas 4 T E 4 HALT release i > F2=00MEFFH MAF, MSB, MSC, MCX, MDX
LI MMW Ry, $7(TM87ML28 :EH{ SSCF3~1&INTF)ZE 553k Hif#75 MCU E4:= HALT release 1Y
AF-(halt release flag, HRFn) » ZR1&30{T PLC {553 Lo Z (halt release flag, HRFn) 5% » DIFE
T—Z#E A HALT mode -

FERE AR E LN T (halt release flag, HRFn)/EFR Z AT - MCU jHEEA#E A HALT mode -

1-14. STOP MODE

® MCU # A STOP mode K » £EHYIIEEE &= 1EEE B (EfEE T E ARBENEEE & LVR

FHLLIIRE - MCU A5 A& A (Ea[HIFESE -

£ STOP =T » FrAHY SEGn LK COMN Eg i iz & &t GND {iz#E/(E5% - HF| MCU &

4= STOP release Z 1&4 & WAE IR VR IE -

f%: T LL Code Option #:§% STOP Mode #t¥f BCF=0 DL{£#f BAK EFEERIRAE » 78 MCU #E A STOP

mode 7 % & H#i BCF flag 55t £y 1 316 HEENE R - DMFE 2 MCU &kl STOP mode 1y

g a] DUIEFRENE 2 - NI E#RFZEZUE MCU E4: STOP release > & {15 i BEEAEE T B IH =

DL/ MCU HYEEES -

£ MCU 5 A STOP mode 7 Fij » F2=000HESE5ER T HISTE TAE (R EE R A MEE):

1. 415 10A, 10C LK, 10D E.4%3EF] chattering prevention THEERS » #1/T SRE 352 3% & MAHRINY
SRF6, 4, 3 flags -

2. #1fT SCA $54 ¥ € SEF5, 4, 3 flags » LI{# I0A, IOC, I0D port A LLzE4: STOP release -

3. ¥ INT/SIO, Key matrix fFHiIhEE » LUK IOA, 10C, 0D 25 iR (IEFO, 2, 5)5%E fyEEd: STOP
release HYRF » [ H WA IMEHETRT4 8EZE4: STOP release -

4. HERATAATLARE MCU 724 STOP release ] 10A, 10C, 10D %8 AR F{= 3540 RS ir(2
1/O option BEE Fy P-H i Hl s difir) -
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5. /¢ stop release signal (HRFO, HRF5 DL Kz HRF2) &Ek: /4 0 -

N2 (EE R S 4 0F A] DU MCU 4= STOP release :

A. ‘& IOA, 10C 5,2 |0D % S B AL HIZIRERF A 7R 5% E SRE » port LHY{E{el—{Efm AL LAY
(B9 RSB G 1/0 option B fy P-H 50 RI AR E)HFEIT] ZE 4= STOP release -

‘= I0A, 10C =2 I0OD port #EF] chattering prevention function i - MCU & 1% SRE {55 % E
19 10 port HY(E55E 5= EAL( /0 option 2BEfE Ry P-H A R EE {7 ) EIRE 4 clock {H
A i B4R E(E&E A 2 E MCU 1] SCFO, 1, 3 flag 3%:0E By 1 1Y R ik (FR3z A SCC 595 E
Ceh AR ESN > PEFF 7R I LB 2 B R AHLHRIF ) 4 &4 STOP release » #HI MCU
s AR B R EE 7 (35 1/O option ZEfE Ry P-H 5=CH R 8 ) (S SR VIHE EHT A
STOP mode -

& INT pin _|iJ#8 A(S58{K code option E4: falling/rising edge i -

& key matrix fEHHIIRELE KI1~4 Rl 27 i i BE B U 21 = BE AL s A (S 95HRF o

‘& 12C standby B SDA ZEZ4E low pulse -

‘& SPI Slave Mode SSB or SCK(# SSB no use)EA#EEE -

mo o

® MCU # A IEFE#FH 2 1% - F2ZCA[DIFIH MSB, MSC =i/ MCX $5%RHtHfF MCU E4
STOP release AR T-(halt release flags, HRFO, 2, 5) » ZA&$#{T PLC 5585 L6[XT-(halt release
flag, HRFO, 2, 5)/&FxFy 0 » DA N— A LAEHi#E A STOP mode - {F i K2 LE A+ (halt release
flag, HRFO, 2, 5);&& > Fil » MCU ¥diei£#E A STOP mode -

EIMIBRETEE AR > £ MCU B2 HhEE K2 &t & E4E STOP release 2A& H (T HETIRISEITE
7, » £ MCU EZ4E: STOP release HIBFHEEE B ET A HY P ETR T~ halt release signals, HRFn) &z By O -
AT THERSERERT RTS $551%& - MCU S E## A STOP mode -

TEEREA MCU e fE &4 STOP release 1&3#E A IEH #/EREL
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HALT
released
decision

HALT
released

release
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1-15. BFIFEEEZ(BACK UP MODE)

B RS RS B DIRER I & (E15 240 LRV IR R R A AR RN SRS - 4BIT Z51] MCU #yE )
AR DLGE MCU (R (BB FHARREAERF MCU IEH AVENE - (2R | ieeiy
IIMCU HUREER - NIUEREHERIELE - SHERERPAE AR LIE S A IREE -

Back up flag (BCF) =] LA R H Al MCU 2 & EALRIEN & D it - & BCF flag 8oE /&y 11 > TR
MCU EXRBhENE DRI - $ifT SF 155 a] LBEE IR > $0T RF 155 A LIRHPAE
TRt -

FERSEN & it 1% MCU RYBR(r ThRE & i B EhH R BB s A M - R

1. 4% MCU #&H] 32.768 KHz Crystal oscillator E Ry{fafikr s ficizssty - BRI fteHRikE
e & IIRBEENRE ] LU i LE PR g R R B T B B (S iR s Rk - (2 &g o MCU /Yy

2. ¥ MCU # A STOP mode &% T H#3/-ANH BAK FREEZE L A LIt Code Option EEfE4EST
BCF=0 RS BAK fREE 25N - —f & H BIFH R D AR BCF flag 30E /& 1 -

3. fEHE A 3V BIRHA T » BXEE e 1% MCU WETHAE & (£ VBAT HYEJRERE ~ T0F 5 RiEA
B EE R 2 1% » %5 code option [Z£#EF] “BCF=0 #f BAK=VL1" ZFHIJE"EXTV” 5" BCF=0 i}
BAK=VBAT"HJLIRERF - MCU Ry ERLIAE G EREAVIRIFEREA N (VLL/VL2/.. ) T » LUZFEERY
ELE
BERF R - RC B Easn AR & A fy BAK BEERRY G M AEE 4= 28 » by BAK i EERZHA
ANETRERGRER TR ALES - HR AV E R EEE T MCU (YR(K TIEERE - DGtk MCU AR
TAE -

Rk FAST CLOCK HHZT R MCU TFHFR&FEEIRH » S AT 2500y LIF BRI R e Has
TN A RE#TT FAST 53X - RIE 1 RAPA S Sy it =N i 2 40 T /F R AR S R B R /1355 7017
{FEH1E FAST B2 #E A FAST #85{ » DIfRitisk MCU HYEREN(E -

TEARFERYEIFIEZT - MCU fER[ERYIREE T & B #ha e A FE AV E I H R E - —RAEEHER T

EXTVMode)=/Z STOP Mode T &/&sE BCF=1  {HEFHEA BAK FEERAVH /T2 s A 2t

Code Option HIJv] 5 {77#E4%E BCF=1/0 ‘& BCF=0 : BAK=fZEAH; > 41 N T~ ¢

1.5V EJFEHAEGE 3V DL EEIFFEIEGE"EXTV" & BCF=0 => BAK=VBAT) :

4BIT Series status BCF flag status
Initial reset cycle BCF = 1 (hardware controlled)
After initial reset cycle BCF = 1 (hardware controlled)
Executing SF 2h instruction BCF=1
Executing RF 2h instruction BCF=0
HALT mode Previous state
STOP mode BCF = 1 (hardware controlled)
MCU fyzfigE BCF=0 BCF=1
32.768 KHz Crystal Oscillator Small Driver Large Driver
BAK Fill fir iy B BR (£ (- &a s ez a5 LA S S BB DI RE () VBAT VBAT

1.5V &R EGE 3.0V DL EEJRFEF(BCF=0 i BAK<VBAT") :
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4BIT Series status BCF flag status
Initial reset cycle BCF = 1 by hardware controlled or 1/0 by Code Option
After initial reset cycle BCF = 1 by hardware controlled or 1/0 by Code Option
Executing SF 2h instruction BCF=1
Executing RF 2h instruction BCF=0
HALT mode Previous state
STOP mode BCF =1 by hardware controlled or 1/0 by Code Option
MCU 1915 BCF=0 BCF=1
32.768 KHz Crystal Oscillator Small Driver Large Driver
BAK Hilfir iy EE BR (F 45 iz o AR PY BB IO RE (5 ) VL1INL2/VREG... VBAT
EXTV
4BIT Series status BCF flag status
Initial reset cycle BCF = 0 (hardware controlled)
After initial reset cycle BCF = 1 (hardware controlled)
Executing SF 2h instruction BCF=1
Executing RF 2h instruction BCF=0
HALT mode Previous state
STOP mode BCF = 1 (hardware controlled)
MCU HYLfjAE BCF=0 BCF=1
32.768 KHz Crystal Oscillator Large Driver Large Driver
BAK Fil iz () BB R (R B 4a s Stz as DL A BB D RE () VBAT VBAT

EXTV FsdMazaE I -5 ER EHER - it BCF BRI 2!
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UM-4BITMCUfunction _C ThEsRIHE

2-1.

BE

INTERRUPT FUNCTION

Control Function

4BIT %51 MCU &3t/ \{ FEr AT~ « = (@SN B A7~ DUR T (E P B B A - -
& MCU $22 PlErE K 2 gL 21 - H AT THIRE = -

PR PR ERY B ik 2 T TR s Bl

EJE
TERER A E BTN T RYARE - HRERfr ik DL AERERY flag
Een of RFC
Interrupt . I0OA,C,D TMR1 Pre-divider TMR2 Key matrix counter TMR3
INT pin/SIO .
source port underflow overflow underflow | Scanning | controlled | underflow
signal
Interrupt 010h 014h 018h o1ch 020h 024h 028h 02ch
vector
Interrupt
enable flag IEF2 IEFO IEF1 IEF3 IEF4 IEF5 IEF6 IEF7
Interrupt HRF 2 HRF 0 HRF 1 HRF 3 HRF 4 HRF 5 HRF 6 HRF 7
request flag

AR MCU 7E MY 5 S i iHE (R B P A iy TR s
1. S {THTA /E machine cycle HJ#5< HIREHE
2. #i1F SRX ~ SRY ~ SLZ ~ SPBK {54 [ K iS5 45

3. #i77 8 { machine cycle i) CAC ~ JAC {5505

LHY N B HEHTE S

4. ##7 CPHL » CPHLH + CPZR - CPZRH 5
7R ARG B R 1 P S

5. (T SIE » RTS 5<% -

72K) -

SRS

Ay~ —{E AL EEHHE <

i% (5 Bif TM8726

Preliminary
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T EVE T ETIRE R -

» Interrupt O
SpeCified signal—| IEFO
change at S o o Dle X0 Priority
IOA, 10C or IOD port
R | HRFO | R CLK control
Q | circuit
: PLCX 0
» Interrupt 1
Timer (TM) ——— IEF1
underflow S Dle
Q
R HRF1 QR CLK a| X1
& : PLCX 1
Specified signal _| > Interrupt 2
change at INT pin S IEF2 Dle Interrupt
Or trigger from SIO Q Q A vector
R HRF2 R CLK ol X2
address
generator
& : PLCX 2
Predivider _| > Interrupt 3
overflow S IEF3
0 0 D« Interrupt
R HRF3 R CLK 0 X3 —» request
| I § signal
! e PLCX 3
> Interrupt 4
TM2 underflow ——— IEF4
S Dl
R TARFE %y cklld | x4
|
: PLCX 4
Specified signal » Interrupt 5
enable at Key | IEF5
matrix Scanning S Dle
R AR % ikl 4| X8
L 4
» PLCX5
Finishing signal > Interrupt 6
From CX2/CX —T] IEF6
Control Mode S Dle
RHRFE %k cikld| *e
Q
& > PLCX 6
» Interrupt 7
TM3 underflow T IEE7
S Di«
Q X7
R HRF7 R CLK h
@ J
& e PLCX 7
$ Interrupt accept signal
L& SIE*instruction
Initial clear
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

2-1-1. UEER R DA Tk 75
2-1-1-1. SMEf TR T

SNERHERIRT-A ¢ INT pin,SIO, IOA, 10C or IOD ports LKz Key matrix f& 5 I EEA G ARIL

1.

INT 5 AFIAL/SIO Hy e oK

{5 A& ] DAKI P e B e by 7 =082 INT Bl iV A B9 8 A L 344802 TGRS MCU ZE
AP -

1£ interrupt enable flag 2 (IEF2):%E & 1 2 1&(GEEMA feft SI0 Bl INT 2/ HRF2 » RIIFEFHER:
& SSRE3~1&INTFEN Ef#)) » INT g A Ml i7_EAVE 52 E0E SI0 EA M RAFGER SIO Ihge
s EL e HRF2 flag 8% 7E &y 1 [ MCU 2 Bk K (interrupt 2) - MCU {E#57 72 HH B 3k
% FhEpkE] 10h FYRE=Xr ik AT interrupt 2 AYFETEIFES -

INT gy ARz (S92 TR 4R 2/0—{E machine cycle DL_EAYBFRE A ERECRE 4 FEME
5% -

. 10A, C, D port #y BT K

FE#h{T SCA 55 3% 7E control register 1 (SEF5, SEF4, SEF3) 7 7% » I0A, 10C, 10D % %1 10
port HIFTATG ARIALE 55484 OR iR 2 (RAV(E573% £ {LIF(ER] chattering prevention If)
) > BB A E T A G5 E R B B S EALEHITIEE) R FL & interrupt request signal
(HRFO)ZE £y 1

W SIEXE S T4 interrupt enable flag 0 (IEFO) 327 &y 1 0 FREE MCU & #2325 (i Hh s
K(interrupt 0) - MCU #4738 s sk & st @bk s 14h AUR2 Uik 20T interrupt O Ay R EREIRE
= o

Key matrix fiirf D78E Y = BTa ok

£ halt release enable flag 5 (HEFS5)s% & £y 1 2 1% @ ‘& SHEHRAEIASE RIFECGEAE KI1~4 filfiz |
S AT B P R B = B AL AV B A S R (BB key matrix f7 5 D A BYAH R TE < A 5% E ) ok & <
interrupt request signal (HRF5)3%7E & 1 »

AR SIEMES TS interrupt enable flag 5 (IEFS) %7€ & 1 - JEE MCU gl ez s (d s
SK(interrupt 5) - MCU #2572 B Kzt & Bk E] 24h iR Ufirik E#0T interrupt 5 89 ETRITE
= o

2:1-1-2. PNEHETRT

WNELRETRT-A * timer 1 (TMR1), timer 2 (TMR2), timer 3 (TMR3), RFC counter L 5 pre-divider -
1. Timers (TMR1, 2, 3) A5k

&= TMR1, 2, 3 #4: underflow FYIF{E &£ interrupt request signal (HRF1, 4, 7):%E M 1 -

Y15 SIE*ES 485K interrupt enable flag 1, 4, 7 (IEF1, 4, 7) 3%E f 1 > HJEE MCU Bi&fi=
&l hErEE K (interrupt 1, 4, 7) - MCU #5755 HRETE Kig sl & BkE] 18h, 20h, 2Ch pyi2=firikZ
/T interrupt 1, 4, 7 AYPETEIFES

. Pre-divider BBk

2=

‘& pre-divider 4 overflow fYEF € interrupt request signal (HRF3)z%E B 1 ©

W SIEXESTALS K interrupt enable flag 3 (IEF3) 327 &y 1 0 AJEE MCU Gh&r #2525 (il Hh s
>K(interrupt 3) - MCU $57i2 BT Kigs g BkE] 1Ch BRIz ik L30T interrupt 3 By ETEIFE
:_Ec o

RFC counter (F§ CX/CX2 $2EHIrtE=t) 1y TS K
‘® RFC counter 2 CX 52 CX2 2IEFIREIECERAPARE - & CX DL CX2 AyFZEHI{S 5745 HAY
B % & s interrupt request signal (HRF6)Z%E £ 1 -
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

415 SIEE ST interrupt enable flag 6 (IEF6) 35 5 1 B MCU it 32 (f -
S(interrupt 6) - MCU 221 sk et eri] 28h AURL ALk Z84(T interrupt 6 9 PEREIRE
fﬁ o

2-1-2. HERESKF

TR Y T R [F B 5 AR 0 MCU & AR o (8 5 R Sl s B 08 T M A v Y o I 555 0K (pre-
divider) - HoAfHy b EaR K A& 2R A a2 -

FAE T ETA T ARSI R

Interrupt INT pin I0A,C,D TMR1 |Pre-divider| TMR2 |Key matrix| End of RFC counter TMR3
factor P port underflow | Overflow | Underflow | Scanning controlled signal underflow
Interrupt 7th 6th 2nd 1st 3rd 8th 5th 4th
priority

FEHREI b AT A R AR 4 T LAV IEF flag t#ERES 1 AR 10C
port HiLE Bl A -

PLC $FF . JEFRFTARY HRFN flag
SCA $10 : B# 1OC port fJ switch enable flag
SIE* $FF ) S EFTAHY interrupt enable flag

S | PP e AR ER

MCU #+7 predivider overflow fy %K -

; R SERHET RS
SIE*  $F7 ; BERTARY interrupt enable flag (predivider 41
: MCU 2 TMR1 underflow {yF 5K »
» IR SER P ET AR -
SIE*  $F5  BYEFTARY interrupt enable flag (predivider. TMR1 [&48)
: MCU %7 TMR2 underflow f/J g5k
» IR SER P ET AR
SIE* $E5  STEFTARY interrupt enable flag (predivider. TMR1, TMR2
; BRAM)
: MCU 2 TMR3 underflow {yF 5K »
» IR SER P ET AR -
SIE*  $65 ) SR EFTAHY interrupt enable flag (predivider. TMR1, TMR2,
; TMR3 [R41)
: MCU #3257 CX/CX2 &8 RFC counter By EfEEK -
, MR TER BT AR
SIE* $25 ; X EFTARY interrupt enable flag (predivider. TMR1, TMR2,

; TMR3, RFC counter f&41)

96 tenx technology inc.
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

; MCU #252 10C port FYHEREEK - MRS5S R PERES -

SIE* $24 ; S EFTAHY interrupt enable flag (predivider. TMR1, TMR2,
; TMR3, RFC counter, I0C port [4})

; MCU $57 INT pin By ErEEK - 28R 5E R R -

SIE*  $20 : BESEFTATY interrupt enable flag (predivider. TMR1, TMR2,
; TMR3, RFC counter, I0C port, INT pin [§&41)

; MCU $#57 Key matrix fifti HRER P ETER K -
; IR SER T ETARPS -

; I FrAR B KB E A R e & -

2-1-3. AR

& MCU Bz PERsE K 2 1% - g B8 = H Al E ST RV RO B P Bl Lty TR ErERE =X - 1t
i MCU 1T NAEIE 8 {F

1. R PR SR AR R IEAE B TS S i hE G 721 stack register (STACK) -

2. e SR rERY SR i ki3 A program counter (PC) -

3. YEhERE SREIFENY interrupt request flag (HRFN)EE: 5 0 - 6 FATY interrupt enable flags
(IEFN)H75kx & O -

& MCU 22 hiErsi sk 2 1% > e G IKIE MRV 8TT

Instruction 1 , ETRER B TE(EFE I MCU f2 HErEE oK - MCU & H Riryie =ik
i 7 A STACK -

NOP L RFET IR R BT iz dk A PC Msgh{T—{[E NOP #5<% -

Instruction A s RERUBkE R B R s EIRE = T -

Instruction B

Instruction C

RTS ; FETIR SRR T5E 4 -
Instruction 1* ; MCU EE gl T A K AR IEERTHVIES -

Instruction 2

& hETRG B ARG THVRHEE - FTAY interrupt enable flags (IEFO ~ IEF7)# &G #0E R 0 > 12
A AN TR i B LAY B RE  RE BRI RIRE A B T SIEME < e s Lk flag -
2-2. RESET FUNCTION

MCU e E | FE VUM T4 reset (S9814 5t & #E A RESET 4REE : MCU 1y power on reset >
RESET(B) pin - external key reset - low voltage reset > watch dog timer &4 overflow -
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Advance Information

UM-4BITMCUfunction _C ThEsRIHE

TR MCU i A RESET RAEZ 1% » {8 flag LU RIIRERTIERSIRAE

Program counter (PC) Address 0000H

Start condition flags (SCF1~12) 0

Backup flag (BCF) 1/0(0:EXTV or by Code Option)
Stop release enable flags (SRF3,4,6) 0

Switch enable flags (SEF0,1,3,4,5) 0

Halt release request flags (HRF 0~7) 0

Halt release enable flags (HEF1~7) 0

Interrupt enable flags (IEFO~7) 0

BZ,BZB pin output DCO

I/OB~D,F,G pins pull-low ZE[H Turn On (if use by Code Option)
I/OA,E pins pull-high/low Z&[H  |Turn On (if use by Code Option)
Input/output ports (PORT I/OA~I) Input mode

I/OA,C,D port chattering clock Cch PH10*

EL panel driver pumping clock source and duty cycle |Celp PHO, duty cycle is 1/4

EL panel driver clearing clock source and duty cycle |Celc PHS8, duty cycle is 1/4

EL plant driver output pins ELC, ELP Output 0

Frequency generator clock source and duty cycle Cfq PHO, duty cycle is 1/4, {Z IFEi{F
Resistor frequency converter (RFC) 1= 1FEh{E, RFCO~5 output O
LCD driver output waveform EHbEE OFF 1

Key matrix scanning function 12 1FEE, KO1~16=1

Timer 1/2/3 =1L EhE

Watch dog timer (WDT) {F 1-BE

Watch dog timer enable flag (WDF) WDF =0

245419 clock source (Dual clock f55t) (BCLK) SLOW clock
SDA,SCL,RXD,TXD,SIOX,SIOY,SSB pins pull-high Z&[H Turn On

SCK pin

pull-high/low ZE[H

Turn On(f use by Code Option)

Note: PH10: pre-divider FY55 10 &g H{Z5% »

MCU #2Us %] reset (F5t 2 &L &G HEA RESET jiRRE - ZMRBAIGHEST RESET WFEREAVETE > FE
RESET IR LAV BT SRR MCU g e A\ IR #REIRAE -

FIF code option TJLUSEFERIfE RESET HFEEEHVETE > —H/E 16384 {E PHO HY clock cycle
(PH15/2) » 55—fdi/Z 2048 {& PHO iy clock cycle (PH12/2) -

Reset ﬂ
signal

« JJUUHIULE _ JUduuiuvutuvuiutuL

System
clock

¢ Hold 16384 or 2048 clocks for =|:
internal reset cycle |

U UUuUuuL

Normal operation »
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

R SRR B S A A reset HY G

2-2-1. POWER ON RESET

EYNAHIEIF A E] MCU (1) VBAT SRR F e - 502 SR RS 0.6V 5 10%VBAT(HH %
% 10ms Power On Time Spec)Ll 2 1& FEE IR S TIFEEAR; MCU st Ed:—(E power
on reset {Y{=5E > {#15 MCU #: A RESET $REENEI 44 #E(T RESET IS E RST8] -

% 5| RESET & EHVE TGS 2 1% MCU gLy A IEF #R/EARRE -
T] LA code option i 5E E 755 power-on reset LA

2-2-2. RESET PIN
TMB87,85/89 Z:51E — (il =/ (R AL A A (555 E] RESET/RESETB i AR (&L & {15 MCU #EA
RESET jiREE

RESET/RESETB #§ Afilfir A —{E N pull-down/up EBH - 415:4F RESET/RESETB Hilfr LUK
25 VDD/GND [ —{# 0.1 uF fYE% » S n] LIF]HE(E RC 43E&(F RESET/RESETB Hilfir_I
FEE power on reset {Z5% o

MCU #f7¥ RESET/RESETB Hilfi7_FHYs AE 55 MifE I 77 - —7FEz level reset 75 » 55—z
pulse reset J5=X - 12 fifE 5= ] LAFIH code option 2EE§E - SREAZIT ¢

2-2-2-1. LEVEL RESET

FEBERIEE = - E—(H &/ KB AYE57XF] RESET/RESETB filfiz% - MCU & A RESET ik
f& o EEAGIA#EST RESET WFRHEREHETE - E—HZE %] RESET/RESETB Ml EAYEHEELK
R/ EAL 2R GBI -

F 5] RESET KR EHVRTEEE R Z 1% MCU g A IR R IEIRRE

2-2-2-2. PULSE RESET

TLFHL@??—UH E—EENREAYE ST RESET/RESETB MfiZ{& - MCU & A RESET jik
i gL ZIET RESET B & EHVEHE -

Kﬁ: RESET/RESETB Hilfiz FAE5HE G OSBRSS EL - 5] RESET RFRENEHEEE R
& MCU # i A\ IEHHR(FIRRE -

2-2-3. EXTERNAL KEY RESET

FEBERYIERE TR - & 2% R e Ay ARANL_E R RINF i A= BB LG 1/O option 345 By -1 B PH R
AARREAL) F 5 A LUEA: MCU Y reset (555 » S LER 2 AMIALZF ] code option ¢
A2&(E 10C port iy AR 202 key matrix ffiLiiae A ARIAL(KI1 ~ KIA)ZH SR ©

BB EERE R ARMIZ(EBEHIAY 10C # AL LU KI By ARNr) B [Fn A== (G /O option
ffi‘%ﬁ‘ﬂ:ﬂi 5 P A AR EADAVESRET - MCU slgii A RESET jIR%E » FEEIHET—(EH A (Z5%

FRREN 2 1% MCU gL g FisaiElT RESET RfERENETE > %5 RESET RiffREHFHEEE R
{§ MCU st & A\ IEF R IEIRRE

NEER IS (EDIRE R SRR IR -
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

IoC
r= " |
I0C1 | :
————— _——— VDD— C—
IoC
r= " ]
I0C2 | :
————— _——— VDD— C
IoC
r= " ]
I0C3 | :
————— -———— VDD— {E—
I0C
r= """ ]
I0C4 | :
————— -——— VDD— {E— |
2} key reset
ki1 |:|— Key Scanning latch circuit ]
vDD— ( M—
Ki2 |:|— Key Scanning latch circuit
VDD—; \—
KI3 |:|— Key Scanning latch circuit
VDD—; \—
e [ H

Key Scanning latch circuit
VDD— ; \—

2-2-4. WATCH DOG TIMER %4 OVERFLOW ¥
Watch dog timer &£ H1—{[& 9-bit /Y counter Fr4H% » 1 timer /Y clock source 3K H pre-divider HYZE
& (S 5%(PHL0) -

& watch dog timer 54 overflow 1% - MCU &% b A RESET JRREIGFHLG RESET FiRREET
% > 1£ RESET RS R 2 il g 4 AR E #BEHE -

FEx0H watch dog timer (4R E& 254

100 tenx technology inc.
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

8 *PH10

64*PH10 Mask |
512*PH10 | °Pton

PH10 B
HALT% 9-bit counter |
Reset

S - N Edge WDRST
E.F o > WDF d 9 — to reset
-F. POR etector
—1Rr —> CHIP
Reset pin
SF$10
_C(: Reset pin, POR
RF$10

7 #E4% WDT option 5"ALWAYS ENABLE”HF watch dog timer & [& £ F#E(&watch dog timer
enable flag (WDF) [E[E £ 14 - 715 MCU Z&[A B power on reset » reset pin » external key reset
%= #E A RESET jjREERS » MCU &1 watch dog timer [Ef] » watch dog timer enable flag
(WDF)J&FR 5 O

Y15 MCU &R B watch dog timer 254 overflow [ A RESET fRFERS » watch dog timer {J52A &5
N ((EI B3 AR5 IR 51 24 RESET 457) - watch dog timer enable flag (WDF) g7t
AR Fs O - 11 H. pre-divider #YRiT-T4kda H S 55 (PHO ~ PH10) R & yiie= -

{7 SF $10 {5512 &4 watch dog timer §FZE 1% E(E) » i/ watch dog timer enable flag (WDF)
SRIE R 1 o fF watch dog timer By@Eh > 1% » #2 U 0NVEAE timer 2548 overflow 2 Fidt#i{T RF $10(F& A&
JefT RF $10 AIFTREE &R E ¥rehfT SF $10 B timer FZ A B - (HA#E{H WDT “ALWAYS
ENABLE” option fJ MCU AIIR ) EEH# (T SF $10 55 » DUERF timer B -

1% watch dog timer Eg#Eh7% - H3E MCU #E A HALT =& STOP mode » watch dog timer 5t €15 (=
158 - %% MCU E4 HALT release i STOP release 1% timer A &44E8h{E - (H3E1E
PH10=1 7 A HALT 5¢& STOP mode B2 {T RF $10 FFRIRERIE A 2 58— XAVRE - HUER
HERH#EESR MCU # A HALT Ei& STOP mode Z & IIET—K timer {HEGE EF T IEA HALT
& STOP mode Fij#t{T RF $10(# A 24 WDT “ALWAYS ENABLE” option iy MCU RII*R F)iiiL
BlEBr1% FIEATT SF $10 B3R E) watch dog timer F2/5 DA% A HALT =g STOP mode —H ZiA[M &%
4 overflow -

1T RF $10 $5< 1] F watch dog timer 8 EA 7/ watch dog timer enable flag (WDF) & £ O - {H5
% WDT option /"ALWAYS ENABLE’E; RF $10 {55 ut&fay » HeE—HLL SF $10h {5587
overflow -

Watch dog timer F]DLg%E =38 4E overflow FYBFfE RS - /\{# PH10 &Y clock cycle » 64 {§ PH10
Y clock cycle DLz 512 {E PH10 /Y clock cycle » 5 tE% & A LLEH code option #HEE -

2-2-1. LOW VOLTAGE RESET(LVR)

& VBAT BEEAMEY LVR B 7 g MCU # A RESET JREEEFIERA Y LVR release 1A S EkG
RESET Mode -

4-BIT 252 RifE LVR 284 - RIDLE{TEEERTRE2EHY low voltage reset THAE - SREAZNT ¢
1. LVR(L):

a. 3V Power Mode Only (7 E#E #4821 &) [ #H{E) -

b. STOP f&izt VBAT=3.0V & #i<0.5UA -
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

C. MMLLEAETFERE - AFMEEC"POWER ON RESET (1) USE™HE(R AT IEH (HEEEE EAHHA AL
7’ POWER ON RESET ¢
2. LVR2
a. WEEEE&HREE -

b.

HEA&EER RESET A n] /BB EE » bR T ol #EIL A RESET HYARTRE -t el (R

RESET Mode &  #HVAELEER T ©

STOP f&Ez VBAT=3.0V E i <1luA -

FHA SRR ZRREIR ] LVR2 A B R E RS K7 R Ri ([ code option » EREALIT

(1) LVR2(VBAT > 1.35/1.25V for temperature > -20/0 degree Celsius for "LVR2 RELEASE

VOLTAGE" < 2.20V)
RELEASE ZEFA/NA 2.20V option (K57 T/EE AR VBAT #E A reset {&/H4ERF>1.2V DL
o8 T BE A AR SR ENAE R\ 0 B A N JEB EE &VBAT | FHHF ] 4% 12 i "POWER ON
RESET" #UfSZOKIEM » {HZ 2.2V DL I option RIJ¢H TIFEERER NRFRE] - FLIMEA L
Code Option ©]{si RESET Mode #£& /N> 1UA -

(2) LVR2((Power-Up > "LVR2 RELEASE VOLTAGE" follow Spec. of "POWER ON RESET")
TR EY LEEA - 2EE R option B HZEA 0 JHFE"POWER ON RESET" #if&%E
3K - It Code Option #E#EE"POWER ON RESET : (2) NO USE"HU X EH{FBEEE 5 )
TR e P IR 2 o N B B A= 1 3t E 42 power on reset T A EL I EE T ARG A 2 AR [E) AR
Power on reset {Ef DL HECRTT 2500 B2 4 & Efkfd RESET Mode -
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

2-3. BFERELEZ(FREQUENCY GENERATOR)

PR EA S G IRIBIE S B R TTHECE M EA R ESFR LK. duty cycle Ayl (E59% > 7T LME R buzzer
output » EL plant driver » TMR1 > TMR2 > TMR3 > SIO(TM87ML28)[L Kz RFC counter ZEIfAERY
clock source 7 F§ -

AR EE A 25T DITE BCLK B2 PHO #E82(=58/F By clock source @ clock source AY(S 58548 i THG: 22
TESIERERLL N+L (N 2 TERRE) » B EAIY & /2 clock source (EHRIEHINT S (L firEL)
F2 N[ clock source (S5 AR ALALAE - & FAPRE(N)SE Fy O BYRFHE - FAPRES FTE LAV ESUNE
e clock source HYRIEARE

THFR 23 P A= IS 9540 B —(H duty cycle B4 28 2 (Rt vl DLE A FfR (5 5% (FREQ) -

I R IR EE A As T EE AR YA duty cycle HYZIE ¢

clock source /(N+1) Hz H H H H H H H H H
14 duty carrier out |—| |—|
/3 duty carrier out |—| |—| |—|
1/2 duty carrier out [ ] | | | | | |

|
1/1 duty carrier out H H H H H H H H H

NEDESAR E LRSI IIRE T BRIE |

BCLK — clock 8-bit Programmable Duty Cycle

Divider Generator

A 4

—>

—» Frequency output

PHO —» Option (FREQ)

A

scc
AC1~ACO FRQ D.Rx
(Rx)3~(Rx)0

1T SCC 5% A DLSEfE BCLK /2 PHO i s A £ 25811 clock source(%1 TM87ML28 % MCU Hi|
BL XCLK HUft, BCLK - 41t A #5H SXCLK $54#E X0=1 f£ FAST Mode H§{]]# BCLK #fk
FTOSC ifii %2 FAST {5< 15845 BCLK SH3=FTOSC Frigifi i VR &) -

T FRQ FEAHRRTE < nI DA E SR EE A= 25U THER(E(N) LUK, duty cycle(D) » DL EEE RIS Ay
B9% > B ESRAIRR A RE i TR ARG R

PR AR A B TR = (clock source HYAFER) / (N+1) * X) Hz.
N : /2 FRQ fHRATE < T ATa e HI TR E
X1~ 4 3R 11, 1/2, 1/3, 1/4 duty

fEis4EE Y > FHRE(N) T LLE immediate data, table ROM YR A EEE AC LK data
memory JEHNAE -

NERERITE R CEATHERE(N) Z IR AR -
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

The bit pattern of preset data N

FRQ HYAHRBHE < bit7 | Bit6 | bit5 | bit4 bit3 bit2 bit1 bit0
FRQ D,Rx AC3 | AC2 | AC1 | ACO | (RX)3 | (RX)2 | (RX)1 | (RX)0
FRQ D,@HL TD7 | TD6 | TD5 | TD4 | TD3 TD2 TD1 TDO
FRQX D,X X7 X6 X5 X4 X3 X2 X1 X0
Notes:

1. TDO ~ TD7 represents the data of table ROM.
2. X0 ~ X7 #HE TRy immediate data.

R TEL duty cycle S (E(D).Z HIRVAL TR % -

Preset Letter D
Duty Cycle
D1 DO
0 0 1/4 duty
0 1 1/3 duty
1 0 1/2 duty
1 1 1/1 duty

TESERIRZ A 2s R E 2 1A & i LR E) > i BAERs2 A EfERY - HATE Timer ~ RFC ~ EL
panel driver ~ ALM ~ SIO(TM87ML28)ZEthsE RN % 1 HEH FREQ fE RS 5% AN » BCEHTT
SBZ {54 (X1=1 52 X0=1){&/ & REh a7 £ 2517 Clock Source (Cfq):#E FREQ Fa#afi {555 o
BB IHE R RASURF I > FREQ tg = (s E57 -

RIE AR ZE R FREQ AV S 95/F Ra i esiV A BRI AR A & - & timer & FREQ FERK
clock source - 7£ timer 284k underflow & W15 ¢ H H M DRERFE R AR AR A 2s e 48 1 1F -
FREQ Ki&r{Z b E5% - LHER T —REHRE) timer FHEZRE £ B34 FHBWEHER - EFE
K timer 84 underflow Y8 FHARL & 2 B2 2 0 A5 2 —(EERERVE I A -

WIEREABEERIH ST - AR E L AR RE (B A A 25— B4R EN(F -
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

2-4. BUZZEREGH ThEE
Buzzer fiiiiLhREE M BZB LUK BZ Wi fld i H#EE) buzzer oot o] UESISS HE S HYIIEE -
BZB DL} BZ g (F 52 LASHEY 5 =

1T SBZ {550 DURHRREA sV E L E5ECE R ALM 55 ENHEEEREH T ZE BZ DK
BZB f9flfir L -

A1 buzzer i THAE (5 AR R A B A SRATEE o 5L T DABE R IR IEFAT carier
outputs H 2 single tone melodies 5 R FIHIHIAE - 413 buzzer DIEEAISSATER K ALM $5 57
SRR SR  BET LS E sound effect RITIAE -

R R EER IS LD RE Y FA -

DCO —4

FREQ DC1 /
$3
ba | mux =0 MUX — BZ
FREQ
$5 |
o135 | SBZ(X0)
14— ALM X (X8 ~X6)
$13—
p12— MUX i — MUX BZB
11— FREQ
$10—
\ SBZ(X1)

ALM X (X5 ~X0)

This figure shows the organization of the buzzer output.

2-4-1.SOUND EFFECT IZf5E

Sound effect IjsE o] DAEE A —{E HH FREQ(IRZRE A Z3 iV (5 5%), PH3 (4096 Hz), PH4 (2048 Hz),
PH5 (1024 Hz)S &= 9% (carrier (Z9£) » LUK, PH10 (32 Hz), PH11 (16 Hz), PH12 (8 Hz), PH13 (4
Hz), PH14 (2 Hz), PH15 (1 Hz)Z &[S 5% (envelope {E5%) AT & KAV E (S 5% -

T ALMf55 A LIEE B L E9RHVAH & - SO0 S RS E SRR M YIHH ¢

1. EMR(ETTAREEESE PH3, PH4, PH5 B2 FREQ iy —{E{E57  ESASHT AT L5 PH10 ~ PH15
TSR & (F] AR R LA (5 57) -

2. BAHCPIESIPARVEARZELL PHO = 32768 Hz R EFTH FEHIZRAVIRR -

3. MCU #E A RESET jR%&1% » BZ LUK BZB & [FE]Hf i H AL LEH i H (Z57(DCO) -

T HEEEREH buzzer ThesHaH—{EH PHS (carrier) DLk PH15, PH14 (envelope)Ffi4H YR & (S5E ¢

ALM  $070 ; Output the waveform.

I RS I A (R P L R SR (E 5
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

PH15(1HZ) | | | L
PH14(2Hz)

PH5(1KHz) ,

B

PH5(1KHZ)

2 LU

2-4-2. ¥ PEE3FT{E R CARRIER OUTPUT
Buzzer it IHAEFEHC timer DU e A A o F 2 fok m] DAZE AR A& 172 2 FT R Y carrier (S5 -

TEATA MRS E R - FEREE A SSANTERRELVE RS 3 » RUB AN AR e AR 2R Al TS PREZR K
SR (15 timer £ 4 underflow 2 {& 84 K i BZ B0 BZB U597 HEER DCO » ffif#
3 BZ 5 BZB 225 H 4 (EZEIMNTY carrier {F5% -

IE4h - ALM F55 DVHEFEAE FRQ HEMEIfE &IV T » MR EA ST EIR(FREQ)M iTH BZ
e BZB pin ! - fE RALY MR EEsE carrier (952 -

#ify) -
SHE 1 ; 5% 7€ TMR1 9 halt release enable flag.
TMSX $3F ; TMRL1 fyfE441E B 3Fh > clock source 3% PH9 » Bi#) TMR1
SCC $40 ; #3=E BCLK 1F B#E=RE 4250 clock source
FRQX 2,3 HRREAZITEPR{E R 3 0 duty cycle & 1/2
ALM $1CO ; REFREA 2 H(E5F(FREQ) H F] BZ pin
HALT  ZE TMR1 E4: HALT release request
ALM 0 : BZ pin #§H DCO (358

2-4-3. SINGLE TONE MELODY
WA A SR ERFE I TERRE(N) LUK 1/2 duty cycle 1% > fii& buzzer i HThREFE BT DAZE 4
i E PRI single tone -

RIS (E S IR AR ECE I THER(E(N)

Tone N FREQ Ideal % Tone N FREQ Ideal %
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

C2 249 65.536 65.4064 0.19 C4 62 260.063 261.626 -0.6
#C2 235 69.4237 69.2957 0.18 #C4 58 277.695 277.183 0.18
D2 222 73.4709 73.4162 0.07 D4 55 292.571 293.665 -0.37
#D2 210 77.6493 77.7817 -0.17 #D4 52 309.132 311.127 -0.64
E2 198 82.3317 82.4069 -0.09 E4 49 327.68 329.628 -0.59
F2 187 87.1489 87.3071 -0.18 F4 46 348.596 349.228 -0.18
#F2 176 92.565 92.4986 0.07 #F4 43 372.364 369.994 0.64
G2 166 98.1078 97.9989 0.11 G4 41 390.095 391.995 -0.48
#G2 157 103.696 103.826 -0.13 #G4 38 420.103 415.305 1.16
A2 148 109.96 110 -0.04 A4 36 442 .811 440 0.64
#A2 140 116.199 116.541 -0.29 #A4 34 468.114 466.164 0.42
B2 132 123.188 123.471 -0.23 B4 32 496.485 493.883 0.53
C3 124 131.072 130.813 0.2 C5 30 528.516 523.251 1.01
#C3 117 138.847 138.591 0.19 #C5H 29 546.133 554.365 -1.48
D3 111 146.286 146.832 -0.37 D5 27 585.143 587.33 -0.37
#D3 104 156.038 155.563 0.31 #D5 25 630.154 622.254 1.27
E3 98 165.495 164.814 0.41 E5 24 655.36 659.255 -0.59
F3 93 174.298 174.614 -0.18 F5 22 712.348 698.456 1.99
#F3 88 184.09 184.997 -0.49 #F5 21 744.727 739.989 0.64
G3 83 195.048 195.998 -0.48 G5 20 780.19 783.991 -0.48
#G3 78 207.392 207.652 -0.13 #G5 19 819.2 830.609 -1.37
A3 73 221.405 220 0.64 A5 18 862.316 880 -2.01
#A3 69 234.057 233.082 0.42 #A5 17 910.222 932.328 -2.37
B3 65 248.242 246.942 0.53 B5 16 963.765 987.767 -2.43
Notes:

. Above variation does not include X'tal variation.

. If PHO = 65536 Hz, C3 - B5 may have more accurate frequency.
. The clock source is PHO, i.e. 32,768 Hz.

. The duty cycle is 1/2 Duty (D=2).

. “FREQ” is the output frequency.

. “ideal” is the ideal tone frequency.

. “%” is the frequency deviation.

N o ok WN R
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

2-5. 10 PORTS

4BIT %51 MCU #2{£ 7i{# 10 port : I0A, IOB, I0C, 10D L/ }% IOE 5 IPA~E,OPA~E,SPA~E {54 1]
{2281 1/0 port > 5348 H MWME&MMW 54 L1 Rm sk 5 = B il % 75 ¢ % IOF, 10G, IOH L F 101 PUfE
/O port > If;FH data RAM LL Ry i /5 U Tl C R R HF HUAIED(F - &—(# 10 port # 1U{H
1O Halfir -

F0F 10 port ELEANDRESL FH# A (7 - & code option ji’E AR (TS e e HANDIBEE A 2 1% > 3%
1O port Filfiz Ay HHBALHRERF B BIFHE -

2-5-1. IOA PORT

IOA port FYPH{ERIAIZRATLAFIH SPA 552 HEER input BGE output mode - {HZ4E MCU EfbH
RESET jikEE> 1% » FirAg |0OA port FYRAIfr &8 & B $h5% E % input mode -

#H{T OPA {557 data memory FYAZS{EES A IOA port #Y output register » #[15 I0A port EL4%:%
TE X output mode - output register {4y 258 gt & 2 10A HIRIAL F -

1T IPA 55 ] LUES IOA port fillfir_EAY(E5REE{FE] data memory - #4115 I0A port EL4%2% E K output
mode > 1T IPA $52 5 output register fY N 2VE 5772 data memory -

EIENERF I0A port PJ#5k output mode  FihH#TT OPA 54 R EMF i IS5 5 A output
register 1 > ZE45 IOA port HYRHII A &£ UHAF] output mode - 1&#i H—ER TR (F55 -

IOA port FYZ{ERIZAE input mode THOA 2 —{EIF7 -0 A (S 57 25 0T T HiIEE ﬁﬁ }JIT?XZ SHIEEIA
FlI] code option %%fﬁ%éﬁ%ﬁ;ﬁﬁ £ input mode "I - A5 AR V(S SRZE BN RE IS ROR

FEUMAE input buffer - & code option EEFE[EA I Bﬂﬁfiﬁ‘*#{ﬁbﬂ%fﬁ@bﬁﬁET%ﬂEﬁiﬂﬁ SPA#5
Azﬁggﬁi@{lﬁeﬂm?@bﬁmﬁaﬁﬁ {EE R R Fy output mode Il MirBEPH & HEhRARA -

AN TM87ML28 H1—4H I0A code option fi T T EERH VAL FHIEERH - #58% EHrEEfHF R
44 input & output data VAT » H A% input data 24 % Halt Release ThEERT& Aol TR AR

NIEEREH I0A port 45k -
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

0 bit0
D———
f N
I0AL & E bitq
S

)

bitl

Jon ?"f <I_Q CLK;—[]
oA ~T )S‘AM.O.:P-H bitl;

Initial clear — g o 8, 1 E
= ~ Edge dectect _
SPA™ ] 8 3 d & chattering > SCFO Data
; g Bus
D
o Cl:r ) bit2
7§ |
M.D JL)SA MO -P-H <:l:—'Q CLK—=T .
s bit2
IOA3 - L ?o 2
: Jl T []

SCLK
I

bit3

G- C I o CLKO
M.O.p-L )S'_‘ M.O.:P-H bit3
10A4 & L {?c 3
M.O.:P-L /:A MSEEF
—l
il Control

2
I: |;|7 |F>AI IOPA O

mn
L

Note M.O. is mask option

2-5-1-1. PSEUDO SERIAL OUTPUT
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

#HiT OPAS 520 LI I0A port Ayl ohgEfE Rk serial output Ay (pseudo serial output
mode) - {EB TEETE S Z BIES R I0A port 352 E 5k output AR -

FE{EH IOA port (] pseudo serial output THEEHT » 2l H Rz Ay E 5540 T AR

1). I0AL LLF I0A2 €t data memory 19 bitO DL K bitl fy&H -

2). 10A3 i OPAS $54# 7t immediate data (D) AY&R} -

3). IOA4 &1t OPAS 55 1B B R 2 Filik tH— (8 & 2 R4 8 A H—F (BCLK/2)RIHRETZ 5% -
T HZE—E OPAS 55 #if] :

(1) LDS $0A,0
(2) OPA $0A
SPA  $OF

LDS 15 ; output 0101b to IOA1L, I0A2, IOA3 as the enabled signal of shift

; operation
3) OPAS 1,1 ; Bit 0 output, shift operation is enabled
4) SRO 1 ; Shifts bit 1 to bit 0
(5) OPAS 1,1 ; Bit 1 output
(6) SRO 1 ; Shifts bit2 to bit 0
) OPAS 1,1 ; Bit 2 output
(8) SRO 1 ; Shifts bit 3 to bit 0

9) OPAS 1,1 ; Bit 3 output

(10) OPAS 1,1 : Last data
(11) OPAS 1,0 ; Shift operation is disabled

NERRIH_EEER A s 10A SR EEa (S 5RAVRE (4

’: (1)—>ie— (2)—»4_1 (3)—>ie—(4) —>ie¢—(5)—>ie—(6)—>ie—(7) —>i¢—(8) —>ie— (9)—>:// —>ie—(10) —>re— (11)&

AC=0 AC=5 AC=2 AC=1

I0A1 \ BitO for Rx=5 Bitl for Rx=5 Bit2 for Rx=5 \ Bit3 for Rx=5 \

1 4
I0A2 \ / \
I0A3 \ " \
0Ad \ | | | ] —

— «t=BCLK/2

2-5-1-2. START CONDITION FLAG 0 (SCFO)HJz&5E

110 tenx technology inc.
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

IOA port 5 7E start condition flag 0 (SCFO)Y 3 =A Wit - —1HE YN E 57 B3 0E (B Fy = BB AL
AN > SR IMNEE TR E U E B R 4R S (B0 fy chattering prevention)fy 5= o iERifE 7 =
o] DLFIFE code option Y )5 25 1518 o

T EERIH 10A port FYAHBEZERIGRES DL flag

SPA1l
SPA?2 IEFO } Interrupt
SPA4 Edge | S HREQ request
SPA8 detect
R
g

IOA1R

I0A2R —9 chattering || S ot SCFO HALT released
I0A3R —9 prevention Q request
IOAdR — ——9 R

PHlO—T chattering prevention cloc

PH8

PH6 —> S IT]It_ecr:r:LLth accept
SCC ‘

instruction r R
SCA

instruction =

Note: The default prevention clock is PH10

&t code option 752 pull-low/high ZEfH » I0A1~4R 81 I0A1~4 5SS AERE 4 © KB IOA1~4R FELK
i OR ZEMRM 14 &k B S E A (N IEEEGE chattering prevention ThgE AT » RIEAHZE
IOAL~4R Hrh = ([ BAKEL - RA—(E# AR SIS 2 - S5 OR BRI (S
B4R -

2-5-1-2-1. SN EFRE B E T
‘&= code option EEFE(HE F = @A {EHITHEERT - 415 SCA 155 B85 switch enable flag 5 (SEF5) %
E B 1 I0A1~4R HEAMRE A& = B A ERLAEE start condition flag 0 (SCFO)E A 1

—H SCFOE Ry 1 Z1& - MCU FfEAF XA IOA port ERYEFEEEL - WZH5THE IOA port HIFT
Al AL ESEE By 0 ZIRFEHTETT SCATESRE SCROERR R 0 > LUE N —K 10A port Hf3F
SO H] UEE e SCRO -

2:5-1-2-2. SN SR IBMERTURBRGRERHY T2\

Chattering prevention £REgA Wi iR - 7] DUMERE A (S 9RH DL R AR A (S 9RHI0CE -
1. bR ALS RV

W5 AS9% LAV INASEE IR RFE - chattering prevention #RE&ErRiE ([EHEF VMR - (H
T EARMI T chattering prevention clock ZEHA[EZ-RIFISN) -

SH R (SRR (58 FIAY chattering prevention clock #E 75 =f& > PH10 (32 ms), PH8 (8 ms)zk
& PH6 (2 ms) - AJDIFIH SCC 55 2GEE » 1fi PH10 /& MCU BYJFAA3E

2. I A (SR

Chattering prevention 4B 1L Sk 2 #4980 A (EHRIN L5745 002 TGS RS Eh ittt —(E
(S5 start condition flag 0 (SCFO)z%E fy 1 -
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

‘&= code option #EfE(HFH chattering prevention IfgERS » 415 SCA 55 .45 switch enable flag
5 (SEF5)IE £ 1 » 10A port #yfi A (S 9k it/ R E A Bk = AL E 502 1 = B AL KK E
fiz » chattering prevention ZhgEENAESTHIET LS FRHICENRF SCFO 82 E fy 1 -

—H SCFO & & 1 Z1% > MCU gidii AR EH] IOA port EHYEFREE » MHEHI{T SCA 15
<1 SCFO JEER By 0 » DUHE TN —2R IOA port fY(5 58 n] LB HraE SCFO -

2-5-1-2-3. $fT SCA fESHIEEEH

T3 ETT SCA J5% 2 1% MCU 74 SCFO, SCF1 bl SCF3 [FIN 54k 0 - BILAEH(T SCA 5%
7 Fil N7 5ERER SCF BIR SCF3 R AGRER 1+ LI T 10C LU 10D port LgfEs:
2, -

2-5-1-3. HALT RELEASE » STOP RELEASE PJ SR 75

2-5-1-3-1. HALT RELEASE

Start condition flag 0 (SCFO)-Z IOA port /Y halt release request signal » & SCFO %€ By 1 2Bt
i halt release request flag 0 (HRFO) 5% 7E £ 1 » MCU st & &4 HALT release »

& |OA port BEFIRERY 2K E%E SCFO B » MCU ZE 4 HALT release fY{& At ARG -

1. ‘& 10A port /& H = B AL N 5 2 2kE% E SCFO B » 75/ SEFS 8¢E B 1 2 1% » IOAL~4R {Tfa[—
(E s8Rk = B A i st T LUE MCU E4: HALT release -
{HE MCU 2FE1E I0OAL1~4R H /& (REMAYE R N A 8E#E A HALT mode -

2. & |OA port F35F chattering prevention 53k E SCFO % » /£ SEF5 3 &5 1 21% > I10A
port 5 AR _EFrE#m AE 9748 OR BEHEF& A (LAY Lt v] LAE MCU ZE4: HALT release -

1E#EM] chattering prevention Zfj&ERF » MCU H[DUfE IOA port i AEFZ(EATAYEIL FHEA
HALT mode -

2-5-1-3-2. tHBARTE

Start condition flag 0 (SCFO)t7/& IOA port 1 interrupt request signal » #[15 IOA port /Y interrupt
enable flag 0 (IEFO)CL&XEE Ry 1 BF > & SCFO BE by 1 1&g halt release request flag 0
(HRFO) 37 £y 1 » MCU B & #2572 10A port #yHETEEK -

2-5-1-3-3. STOP RELEASE

= I0A port R [EIRY 5= 3kE%E start condition flag 0 F » MCU &4 STOP release fy{& 4t A
FTAE - B2 A AFE |OA port FrA# AGSHREEREAAYHEL T MCU F5E#E A STOP mode -
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1. ‘& IOA port 275 = s A BT = 2Kes & SCFO B » 71 SEFS 3 E fy 1 21% > 10A port gy Al
fir AT forg A (S 9588 RS B AL L 7] LA MCU E4: STOP release -
2. ‘& I0A port 2% chattering prevention 7=z € start condition flag i » HAEF SEF5 DLk

SRF6 [FIIEEIE & 1 2% 10A port i ARiIfir b7 (T A (S5REEm = i 4 v LA MCU 7
£ STOP release -

1E£ MCU 74 STOP release 2 1 &5 A HALT mode - IOA port gy AJAIL AT B A (=980 /E
FRE4ES—FRIERY - H 5 chattering prevention ThEEMESD S ([ = T (Z95 11K start condition flag
0 8E By 1 2124 RElC 2K EEAT -

YIRS (E S EALEHRE SCFO HARSCE Z AR EHKE [ - MCU E1zR3X[H] STOP mode -

2-5-2. I0B PORT

IOB port HYPU{ERIALER T LAFIF SPB 5% HEE K input BGE output mode > {HE7/E MCU &
RESET ;)REE 1% > FiA 10B port BN R e H E5% E AL input mode o

{7 OPB 5% &% data memory YA ZE{EH 5 A IOB port (/] output register » 415 I0B port EL4%3%
TEJK output mode » output register 7N {E gt @i 2 10B ARz | -

1T IPB 55 1] LUKE 10B port filfiz_EHIEFEEEFE] data memory - 415 0B port E.455:E Y output
mode > (T IPB {525t & output register i N 28 577 %] data memory -

EEEH 10B port UJH#Ek output mode  Fi AT OPB 55 5l IS 5% % A output
register 1 > 7E4% 10B port YR A R & EVI#E] output mode 7 & H — A FTEHAVEHE -

IOB port iy &{ERIiZE input mode T~ &R EE—(E[r - A (S SR 22 T EERH - 22 {E N hrEERE aT LA
FIF code option ZHRE RS ZEH - 1F input mode T - 215 AL EHE SR ZERER R SRR
BEfUm A input buffer » NHIEERH AT #E H#AT SPB 5548 —asE PU(E R A7 BXEh SR REEA - EFEZ I
E Ky output mode AIf 7 EEFH & H ERHEA -

“NElE5 ] 10B port (& |
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Initial clear
SPB 1 o [
\, Q L
CLKF—
I0B1 ¢ ™~ > bit0
A T
Initial clear jD_l%
SPB 2 )’I B bit1
< Q L
CLKF—qp
I0B2 - ™~ o bitl
o T T | Data
Initial clear j H
SPB 4 §7 bit2 Bus
\I Q L
CLK—
I0B3 - ™~ »| bit2
)T‘MO l/]/ i)
Initial clear njD—I%
SPB 8 )/I ) bit3
<J Q L
CLK—
IOB4|—= )i‘ ? o bit3
M.O. 9
SPB 10 j )—l% OPB  IPB | |

Note:M.O. is mask option

2-5-3. I0C PORT

IOC port HYPU{EMIzER O] AFIIH SPC 5<% HEERK input B output mode > {HZE{E MCU [
RESET jREEZ 1% » FiA 10C port Y & & E 5% E B input mode »

#H{T OPC {552 data memory NN ZB{EES A IOC port iy output register » 415 I0C port L4855
TE % output mode - output register BN B wE &g H E] 10C FYRIfL E -

BT IPC $55 1T LARF 10C port filfir EAY(E 55 EEEE] data memory - %15 10C port EL4FE5% E K output
mode - (T IPC {555 @ output register YA E £ 1F2] data memory -

w2 E R 10C port YA output mode  FRMVEL#TT OPC fi54 K (i HAT{S5755 A output
register t1 > i5£E 10C port BRI A N &g fE U E] output mode 2 {&ii H — e RN EEHAY(E5E -

IOC port HJ={ERIMLAE input mode &SP — {7 (B A S5k 22828 M EHPU low-level hold
Jeff > ERIETTA R LAFIA code option 2RAERGE(EA - MBI BASEEEAE - |
J& low-level hold JtfF /A8 MEEHIERHE A - A TR - 72 input mode T - ASREHIIAL L
F{E SR 2 PR R g IS RO AU input buffer > "NMrERRH RIFEHIsATT SPC #5548 — 3 e VU{E ML B
@J&EE%F% (B R Hise i fy output mode I i SEPH & H &R -

& code option [F]RFEEFE(E I EEFH LA, low-level hold JTf:H » T SPC 10h 75< R LABRRL i
ERFH AL RAR low-level hold JTi: » #4{T SPC Oh $5< rT LARBHPRA T 1 EEHFFEL low-level hold JTif: -
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Low-level hold #YLigE T 22 E E B - FIH bonding option it f 2 =UME VS » HHM—J7
[H O] {# PCB | HEETES VBAT Efirfy bonding option 257447 GND 1Y bonding option $#%E » 5
— 7 HFEBEThREy T2 ] bonding option ‘N EFEERYH Y -

Bonding option f{H FH 77A40 T ¢

1. MCU B reset jikEE > 1% 5:5fEL bonding option pad fY FHIEEFH » %5 pad 22805 » HIFEH T~
FEFHK pad fi7Z= GND iz - #5 pad E.4%#4H bonding option $2%] VBAT #&{ir » Hif pad {5 0] 4EFE
£ VBAT B - {HE I EA BEIURA THIER -

2. PEE#{T SPC Oh 55 (X4=0)/&; T Fi EEFHEFEANG K Low-level hold IThEEENE) » #14R pad Z=7H5HI
Low-level hold IhEE&r ¥ pad 4EEF7E GND &y > 75 pad E.4&%#%H bonding option %] VBAT &
A AR T fir BB FH R PAT A FAEE -

TIEERAEH 10C port (4EHS -
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)’I Die bit0
Q
~ CLK
loC1—0 % ?@ bito,
M.O.
bt Do
" bitl
1 Q N
~ CLK 0
loc2 0 0 Po bitt,
% ]
M.O.
Initial clear — g O + E
c - L edge dectect& R
spc—138 . Q chattering > SCFL | Data
., g Bus
[ i
)/I ° Dl bit2
~ CLK .
l0C3 0 0 ?O bit2,
% i
M.O.
C
[} . bit3
P 0 =
~ CLK 0
I0C4 —03 0O ?O bit3,
% ]
M.O.
Control
2
4| >0—] [T
IPC OPC "

NoteM.O. is mask option
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2-5-3-1. START CONDITION FLAG 1 (SCF1)HJz&E

IOC port 2% 7E start condition flag 1 (SCF1)iY 5 =A RitE » —fEE /M E TR EHERUE (B0l = L
RN T > BTSN E A B UM R 4R (2078 £ chattering prevention)y 5= - 12 RifE 77 =
A]LUFIH code option Y7 =UARBERE -

NEER 10C port HARRBEZERERES LUK flag

sPC1
SPG2 IEFO } Interrupt
SPC4 Edge | S HRED request

SPCS8 detect — R
M.O.

10C1

10C2 —q chattering || | | SCF1 HALT released
10C3 g prevention 2} S QT ’ request
loca — —0 e

PHlO—T chattering prevention clock

PH8

PHE ——— & S IEtLecr:r%th accept
SCC

instruction r R
SCA

instruction =

Note: The default prevention clock is PH10

A% 10C port #yVU{EEG AFHRELHS OR #iEk 2 &4 G XS EALEMNIIEEEUE chattering
prevention THEEMUHIET - KLY /EZE={# 10C port Kl A(SHEEIRE A(KE - HA—(E# ARG
(SRR - 5% OR B M H(E5 ) gEEZt -

2-5-3-1-1. SN ESREHERRE T2

& code option BERE(T S BALLMIIEERF - 40H SCA F5SE4LH: switch enable flag 4 (SEF4) &%
JET 1 10C port ki Af55t A SR TERE I 2pkR S LAY IEAE I start condition flag 1 (SCF1)
RERLe

—H SCF13 EJ% 1 2% > MCU gt A FZECH] I0C port EAYESREML - LDEEH 10C port YT
Hig ARV ESREE Ry O Z & FH BT T SCA 55 SCFLIERRRy 0 » LAE N—ZK 10C port #Y{F
HE TU\%%? i SCF1 -

2:5-3-1-2. HNE IR BAETOHBRGRERHY T2

Chattering prevention 44 RITEHEE 7 LUMTRER A (SRR LR, (0000 A (SHRATRE -
1. JHRE AT

41 A S BE 169 M SRR 3 E (9B R E & > chattering prevention 45 ¢ 7 4 i {18 2 3R
SHR - (IE2HERERIRILTE chattering prevention clock MBEREHIFISE) -

/ﬁﬁ%{z%ﬁ“ﬁnﬂ}ﬁﬁﬁﬁﬁﬁ’j chattering prevention clock #EX 175 =## - PH10 (32 ms), PH8 (8 ms)=k;
7= PH6 (2ms) - A[DIFIFH SCC 55 2ka% € » ifi PH10 /2 MCU HJRIAEE -
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

2. (M A (S

Chattering prevention % & {1 8 B #fE sl 2 1% BV B A (S 98 L A & 508 T F & 38 E R start
condition flag 1 (SCF1)z%E f 1 -

‘&= code option #EFE(HE ] chattering prevention IfgERS » 4152 SCA {55 E.45/E switch enable flag
4 (SEF4) &7ER 1 10C port i A B9t sme e (R E N B S E A EIRER IS B K
B iz > chattering prevention LsEERRE Sy HER H (5N SCFLEE sy 1 -

—H SCF1 %7 £y 1 Z1% > MCU FE AR =M 10C port EHIESEL » MHERTT SCA TS
<1k SCF1 B f 0 > DUMET—ZK 10C port iS5 5588 o] LE#TE%E SCF1 -

2-5-3-1-3. $fT SCA fESHIEEEH

5T SCA 54 (£ MCU 74 SCFO, SCF1 L% SCF3 [ 25 0 » B (E#{T SCA j5 2
7 FATE SRR SCFO LU SCF3 &7 th 2 A6t & 1 - LISER T 10A LU 10D port {5
. -

2-5-3-2. HALT RELEASE » STOP RELEASE DK HETHR
2-5-3-2-1. HALT release

Start condition flag 1 (SCF1)& IOC port /Y halt release request signal » ‘& SCF1 %1€ & 1 2 1& 5k
1+ halt release request flag 0 (HRFO) 5% 7€ £ 1 » MCU st & 4= HALT release

‘&= 10C port 5 FHA[EHY 5 IR E start condition flag 1 B - MCU E4: HALT release Y& A BT
AE e

1. ‘& 10C port Z#5EH =B AL =02k E% € start condition flag 1S » £/ SEF4%E R 1 2% >
|OC port B AR A E o ST E R = B AR LA LAFE MCU ZE4: HALT release -
{H7E MCU pFEAE 10C port FirA ASHFED(REAIHVEL T A4 e A HALT mode -

2. & 10C port /£ A chattering prevention 752k 5% € start condition flag 1 B » £ SEF4 3% E 5 1
Z1% > 10C port g AR _EArA# AS5748 OR g 0V E90A S LR rT DAE MCU FE4
HALT release -

1E#EM] chattering prevention Zjj&EHRF » MCU R DUE 10C port (Yl AMEFHZAEATHIEIL N HEA
HALT mode -

2-5-3-2-2. HERIRTS
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

Start condition flag 1 (SCF1)tf/& IOC port /Y interrupt request signal - 15 IOC port 1Y interrupt
enable flag 0 (IEFO)E&%5%E R 1 B » 5 SCF1 & ﬁ?_)% 1 2 #%EeE halt release request flag 0
(HRFO) 2% B 1 > MCU k&85 10C port [k

2-5-3-2-3. STOP release

& 10C port 35 R ERY T3 E start condition flag 1 % » MCU j&E4: STOP release 1Y% & 75
WHEAE - HEEN S AL 10C port At A Gt a2 REALRYE N T MCU A g5 A STOP mode -

1. & |0C port 235 = EAE M 5 3% E start condition flag 105 » /£ SEF4AE R 1 1% @ 1
5% 10C port i AR _EA (AT A (S 5788 0k = BB AL wL 7] LAEE MCU EE4E STOP release -

2. ‘= 10C port /2#EH] chattering prevention 733Kz € start condition flag 1 B » HH54F SEF4 DL

SRF4 [EIFFEE £y 1 HYHHE: - 10C port im/&Heﬂﬁu:ﬁ{fﬁim/v*ﬂﬁ“@z%i'iéﬁlﬁﬂf oL MCU
E4 STOP release -

e chattering prevention 5= > £ MCU E4: STOP release 7 {£&4#: A HALT mode >
ifi . 10C port fify ARz Ay EBALSTRVEFF G4 —FRIER - EF chattering prevention IfjgE
ffEwR s (E S BB ALEFRIEF start condition flag 1 3¢ &y 1 Z 1% RE [0 FIKEELL -

R E(ESEALEIAE start condition flag 1 WARBE Z FigtE| K& - MCU & 37 H[13X (0]
STOP mode -

2-5-4. 10D PORT

IOD port FIVU{ERIMZE AT LA SPD #5-% % HE%E R input B(/& output mode > {HZ{E MCU #ifH
RESET jikf& > 1% » i 10D port fYHINAT &L & H Eh5% &L input mode -

1T OPD 55 data memory FYANZ{EES A IOD port i output register » #1258 10D port 2485
TE % output mode - output register BN B wE &g H E] 10D FYRIfL E -

BT IPD $5-5 1T LAKF 10D port filfir FRYE5EEEEE] data memory - %15 10D port EL4%E%E X output
mode > 1T IPD 525t & ¥ output register 194 Z51E s£77 %] data memory o

EIEEEF 10D port D)KL output mode 2 FiLiHSE#TT OPD 55t 1U{E55 % A output
register o1 - i5£% 10D port BRIz AR &£ UHAZ] output mode 7 1% H— LR FREE (S 5% -

IOD port HY&{ERAIZAE input mode TR —({ER7 - A (S 572270y T HrEEfE > E{E T HrEEfH AT LA
FIM code option AAEZEZEM - /£ input mode T » ISR _EAYE SR 22 R &SRO ER

St input buffer » T EE[H AT #E HHEAT SPD f55 48— & PUE R B @ s 2 B - (B2 I ALE
7E K output mode Al NI EE[H & HEIRHET o

NEEREA 10D port Hy45HE -
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Advance Information UM-4BITMCUfunction _C ThiEERBESE

)/I o Dle bit0
~ CLK
oD1 o (?C bit0 .
M.O.
-
[J——{>o—|
’ bitl
//] Q D A
~ CLK 0l
bitl
|oD2 0O ?O >
|
M.O.
b
r— >0
0
Initial clear— © — e
IS = - edge dectect & _
SPD — 8 ! g chattering » SCF3 Data
0 Q Bus
[} i
)/I Q Dl bit2
~ CLK ]
bit2
I0D3 0 >° g
|
M.O.
I
O bit3
P Q o
~ CLK 0
|OD4— ?‘3 o,
|
M.O.
Control
2
[T
I> . IPD OPD " X

Note:M.O. is mask option

2-5-4-1. START CONDITION FLAG 3 (SCF3)HJz&5E
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Advance Information UM-4BITMCUfunction _C ThiEERBESE

IOD port &€ start condition flag 3 (SCF3){y 7= A MfE » —1HE YN E 5T EIEE (BiE Fym BB AL
AN > SR IMNEE TR E U E B R 4R S (B0 fy chattering prevention)fy 5= o iERifE 7 =
A LLFIF code option (Y 5 AR 15EFE

N5 10D port HYAHRHZERERES LUK flag -

SPD1
SPD2 ———— IEFO } Interrupt
SPD4 Edge | S HRFD request

SPD8 detect —Rr
M.O.

10D1

10D2 — chattering || | | SCF3 HALT released
I0D3 g prevention 2} S Q1 ’ request
op4 — —9 — R

PHlO—T chattering prevention clock

PH8

PHE —1—» S I|r31tLec|Er{|pt accept
SCC

instruction r R
SCA

instruction =

Note: The default prevention clock is PH10

A% 10D port HyPU{Eda A(F9EELLHE OR HHR 2124 & X F S AL (HNINAEEGE chattering
prevention THREMHIER > NI HE =l 10D port #yfi A(SHEFEIRF RREAL - HA— (i ARMLAY
(ESRUEERYEHE - 5k OR BRI H (90 gELf %t -

2:5-4-1-1. SNRESREEERE T

‘& code option #EEFE(H S B A HITHEERS » 415 SCA 545 145 switch enable flag 3 (SEF3) &%
JE £y 1 > 10D port [ A(Z5% R ZA T RE s B AL AV ERLAERS start condition flag 3 (SCF3)
SER L e

—H SCR3 5% A 1 1% » MCU i AR E M 10D port FHYEFREME > LMESLHEF 10D port HYFT
Hig AR =5 mx@% 0 21 FHEH#T SCA 557 SCF3 75k & 0 - DUE F—Z 10D port (5
SRoEE T DI 5% E SCF3 »

2:5-4-1-2. SN SR IBMERTURBRGRERHY T2\

Chattering prevention &REsA RAERFE - ] DUSERE A(S SRR DA S Sl A S9R0YEEE -
1. JBflrEE A(S SRR

LB A 5 B A RN A BB BF R E > chattering prevention £ [ & 5 i {7k 3R
R - (BN EHAN 48 chattering prevention clock FEHA[EZE RI[FI41) -

SHER(E SRR Y chattering prevention clock #E2R4E£75 =f& » PH10 (32 ms), PH8 (8 ms)=,
7= PH6 (2 ms) > B]DIF|H SCC {5<3EE » 1fi PH10 & MCU YR85 E °

2. R A\ S SR

121 tenx technology inc.
Preliminary Rev.1.2, 2026/05/11



Advance Information UM-4BITMCUfunction _C ThiEsRAFE

Chattering prevention & &1 ¥ bR el 2 & AV G A B 950y L7 G E802 T H &% AR start
condition flag 3 (SCF3)z%Ef 1 -

‘& code option #EEFE(§ A chattering prevention ZHEERF » 415 SCA 155 245 switch enable flag
3 (SEF3) 3 ks 1 10D port A A {5 s i (5 28 i 28 pls BB 1 o 1 R SR
EEfiz > chattering prevention g & RES AT (ZHRHICETLRF SCR3FE R 1 -

—H SCF3 & fy 1 1% » MCU gtfie A PR (EA] 10D port -AV(E5EE1L » VHE BT SCA 15
<1 SCF3JEER Ky 0 » DUHE N —K 10D port #{E 570 & n] LAE #ias & SCF3 -

2-5-3-1-3. #1f7 SCA {5 F EEIE

GIZABIT SCA$5% 2 % MCU 71§ SCFO, SCFL LU SCF3 IS #H:5 0 + IHERIT SCA 5%
 HiFESEHESR SCFO BIR, SCF1 R & HE 4RI E R 1 - LIGHIR 1 10A LUR 10C port Lig{%:
2, -

2-5-4-2. HALT RELEASE » STOP RELEASE DK BT
2-5-4-2-1. HALT release

Start condition flag 3 (SCF3)/& IOD port #Y halt release request signal » ‘& SCF3 5% 1€ & 1 2 1& 5k
¥ halt release request flag 0 (HRFO)t725%7E & 1 » MCU st & &4 HALT release -

‘& 10D port #EFIREIRY =A% E start condition flag 3 1% » MCU E4: HALT release &4t B R

AE -

1. ‘& 10D port /2 = & =07 =2KEEE start condition flag 3 1 » £ SEF3 3E Ry 1 21% » W%
|OD port gy ARz 75 (ol A (S 55 E s B AL L AT LIEE MCU ZE4: HALT release -

{E5& MCU 75 7E 10D port FraHi A E 5t KB AVEI T4 BEHEA HALT mode -

2. ‘& |0D port 2% chattering prevention 7533z € start condition flag 3 B » £ SEF3 %€ /s 1

Z1% > 10D port @5 ARz LA AS954E8 OR SR H (S 95 A 2Lt ] LAsE MCU E4
HALT release -

1E#ER chattering prevention TfjgER% » MCU T[LIFE 10D port Fi A(STE (LAY T #EA
HALT mode -

2-5-4-2-2. tHERARTE

Start condition flag 3 (SCF3)t7/& IOD port {#y interrupt request signal » Z15 IOD port #Y interrupt
enable flag 0 (IEFO)E &% E R 1 B > & SCF3 mE R 1 2% & i halt release request flag 0
(HRFO)H 2% & B 1 » MCU Fh &5 10D port fy RSk -

2-5-4-2-3. STOP release

‘&= 10D port 5 FANE Y =k E start condition flag 3 B » MCU jE4: STOP release Y% E =

WHFTAE - EHZEHHATE 10D port Fra A SR EN(REAAYEL T MCU F #E#E A STOP mode -

1. ‘& 10D port /275 F = s Az 07 = 2KEEE start condition flag 3 1 » 1F SEF3 3¢ E fy 1 1% » 215
|OD port i ARz _E7A (A0 A (S5 E 5 B Ak ] D% MCU &4 STOP release -

2. ‘&2 10D port 2] chattering prevention ={3kz% € start condition flag 3 #% » HH54F SEF3 DLk

SRF3 [EIFFEE £y 1 BYHHEE - 10D port g AR _EA (Tl A (S92 ke B AL A 7] LisE MCU
4 STOP release -
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

1+ MCU E4: STOP release & &r 43 A HALT mode » 10D port gy AJI7_EAY =S EALE TR0
PR —FRIF > EF chattering prevention ThgEERY S ([ = EALSHR U start condition flag
3EELy 1 2B A REEERELL -

WHREE S EAE5RE start condition flag 3 i AREE ~ AIHLIEIREKE AL > MCU & 172 B[13X 0]
STOP mode -

2-5-5. IOE PORT

IOE port #yVU{ERIiE AT LAFIH SPE 552 HEER input 52 output mode » {HE{£ MCU #fth
RESET jJREE 1% - FTA IOE port YR #YE H B5% £ 5% input mode -

{7 OPE 5<% data memory YA ZE{E %S A IOE port #Y output register > #[15£ IOE port EL4%5%
JEK output mode » output register Y7 {E L & 1 F 10E AR L -

1T IPE 15 F] LUK IOE port filfiz_EAV(E9LE 7] data memory - 415 IOE port E4EEERY output
mode > 1T IPE {55k output register i N 24E 577 % data memory -

#F23U T4 10 port VA output mode  ATVESLET OPE 155 HEEHHA LA (575 A output
register 1 > =15 IOE port (YR AR & £ UI#AE] output mode 7 {& i — SR FRZEAY(E5E -

IOE port HYEERIAZAE input mode "N EBA {7 - A(S5R 2= REHY N ALEERH - 2= (E N hrEEfH A e
HIFH code option ZASGRERGEEE - #£ input mode T - AR AR EAVESRZ=RERARF & IS R
AU input buffer - N7 EERH ATFE FHENTT SPE 5548 — a5 e PO @Rl A7 BRBh =2 RART - (X5 Z s
3 E Ky output mode HIf N iz B FH & H BhEAR -

W1 TM87ML28 Hr—4[ IOE code option [T N &EFHIVEFEME FHrEERH - 2845 RS HIF A gk
% input & output data AYFHAT

NIEEREH I0E port 45k -
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Initial clear
SPE 1 0. bio [
S~ Q
—j)"'i CLK—
M.O.
IOE1 4 ? > bio
M.O
Initial clear E_j:>-|
SPE 2 j/l B bitl
L|
< Q
:)—j>q CLK—
M.O
IOE2 b ? »| bitl
M.O.
i)
- Data
Initial clear j H
SPE4 ¢ ‘ ] bi Bus
L‘
J i E; :
o CLK—
M.O. _
IOE3 4 I o bie
T I
Initial clear “jD—I
SPE 8 Bz ] bit3
\I Q
:::D’Ii CLK—
M.O. .
IOE4 3 ? N
M.O

' T
<PE 10 —4— N oPE  IPE_

Note M.O. is mask option
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2-5-6. IOF/G/H/I PORT

ABIT 251 a5 Rm =R 7582 4 40 1/O » {HEI—f% /0 455 R [EIE ¥ data RAM f7HUZ 2L
working register(Ry)fyEHE =, » SPFIG/HI(MWM 1/3/5/7,Ry)f5< H B4z E input =2 output
mode - i ERHAYGHBEGZEARARI & 1 SPLX(MWM 8,Ry)fE§SH#{T -

IOF/G/H/I port i V(& Bl iz #5 0] LAFIF SPFIG/HI(MWM 1/3/5/7,Ry) 54 & H 2% ERY input =72
output mode - {HZ/E MCU #f RESET jREEZ 1% - FrA IOF/G/H/I port HYRAIAL A H B E il
input mode -

#HfT OPF/G/H/I(MWM 0/2/4/6,Ry)f54 & data memory fAYNZEIEE A IOF/G/H/I port Y output
register > 15 IOF/G/H/I port TL&85% E K output mode > output register Fy A 258 ik & i i 2]
|OF/G/H/I HIRIfr E -

17 IPFIG/HN(MMW Ry,0/2/4/6)F54 0] LU IOF/G/H/ port FIfir FAY(E5EEFE] data memory - 4[]
. IOF/G/H/ port EL4&&E AR output mode » {7 IPFIG/H/ 545t € output register (YN 2548
7%/ data memory -

w2 IOF/G/H/ port Y]k output mode 2~ FijWESL T OPFIGIH/I 55 AE (G HH (5 9%
%5 A output register 1 > iZ£5% IOF/G/H/I port FYRI{iz AR g (F PJ#aZ] output mode 2 1& i — LR EE
BHIER

IOF/G/H/I port FYZERIZAE input mode TERAEE—(El7 L A(S5R 2= B0 T~ fir s » E(E s

FHRTLAFI A code option s E B & Z(ER] © £ input mode T » WIERE AR HAVESE 225

LBZ#:?Eﬁﬁﬁ input buffer » NI EEFH FTFEEHETT SPLX(MWM 8,Ry)f5% bit3~0 73 7l%f 101~F 4t
2 VO Rl BB ERARS > (E3E 3% R E By output mode RII T fi7 BEH & 5 BhRHEA -

&R IOF/IG/H/ port {45k
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Initial clear o
SPF/G/H/I (1) T 3 bit0
< Q L
1 CLKl—
|OF/G/H/1|—= ? ™~ o bio
A Mo, T |
Initial clear __Ol:>—1
SPFIG/HI (2) —T bitl
< Q L
J CLK—
|OF/G/H/12 7 ™~ »| bitl
L0 .
Initial clear | T H ata
SPFIGIHI (4) — T bie Bus
~J Q L
CLK—4
|OF/G/H/3|—= ™~ »| bi2
A Mo, T |
Initial clear | ] A
SPFIGIHI (8) T bit3
1 CLKI—¢
|OF/G/H/I4—= ? ™ »| bi3
M.O. l/l/ [F
SPLX (1/2/4/8) LA OPE  IPE___—
Note

1. M.O. is mask option
2. () : data in address of Ry

2-5-7. 16BITS %4 10 #H=

41 TMBOPL3O $2{t SPAXH,SPARH,SRATH #5% B[ LI 4 I0A,B,C,D Bt I/ T miHs:
EREECE R & FISEFTA 10A,B,C,D il & H 252 AL input S output mode -

41 TM89PL39 it i #H Rm 3% E HMIOA=1 {JJ#2 OPA/IPA 3541 L [E]HE2%] I0A,B,C,D port :

1. {7 OPA 552 data memory [ bit0~15 NE(EES A I0A1~4,10B1~4,10C1~4,10D1~4 port
[y output register -

2. ${T IPA 551 LI I0OA1~4,10B1~4,10C1~4,10D1~4 port Jiifiz_FAYE5EEEFE] data memory HY
bit0~15 -
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2-6. EL-PLANT DRIVER

4BIT %51 MCU 2t —{i& EL-plant driver (ELP [\ sz ELC Bt iifir) - A FEH0 /D8I MR ZEFE AT
LUEP28ES) EL plant LUEA: 2 &ATRRHDEIR - ELP Ml mldm (S BREE R R R VPRI E 5% - ELC iz
FI e gy LR B AR P RE HIZE RIS 9T

TEZ EL-plant driver Y& 431 -

Diode
NN o
R L1
ELP
D_MN_H l EL-plant
ELC Ay _ I
NN ﬁ =
N EE EL-plant driver fy#Zeil(E55% © (LIT: NEHRERIE55E)
LIT J I—
ELP
ELC [ s I o B o O o

1T SF 155 AILARLE) EL-plant driver BYZHRE(LIT (S5t R=RAr) - ¥i1T RF $5<5 A LIRHEA EL-plant
driver FYLARE(LIT (S5t RREAL) - (EZAEFARL EL-plant driver FYIARE 2 HiAHIEETT ELC F5SRE
ELP LUK ELC Rz Hy#aH (S50 LU duty cycle -

& EL-plant driver EYZHRERIEN.Z & - ELC Rz & ELP Rz Faiadm & B (E 5t 2 Akt —{E pulse
{E55FF EL-plant ST LAVEEEREENERR - DLRAEIR G & BAE Fr 58 EL-plant 7T -

[FEIFEAERAR EL-plant driver FYLREZ 1% - ELC Bz &/E ELP Mlfirfth it —4H SRS 2 1R e %
tH—{lE pulse {Z5% » LAERF EL-plant Joi: FHYEERE R -

NFERH ELC f55HEE ELP Bt (Z5RAVARAR UK, duty cycle BT

(X8,X7,X6) | Pumping clock frequency | (X9,X5,X4) | Duty cycle
000 PHO 000 1/4 duty*
011 FREQB 001 1/3 duty*
100 BCLK X10 1/2 duty
101 BCLK/2 X11 1/1 duty
110 BCLK/4 100 3/4 duty
111 BCLK/8 101 2/3 duty

* 40 TM8722 2541 X9’ 1) MCU 1 fiEkE ik 1/4 & 1/3 duty [fij 2 A 3/4 & 2/3 duty -
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R ELC 155 e ELC i (S9tHISEAR U duty cycle HYJ55K -

(X3,X2) | Discharge pulse frequency (X1,X0) Duty cycle
00 PH8 00 1/4 duty
01 PH7 01 1/3 duty
10 PH6 10 1/2 duty
11 PH5 11 1/1 duty

ELP DUk ELC iy {E554E MCU # A\ RESET JRRE Z 1&HVIR A E L T AT
ELP Fifriyss b (E9%E © PHO By LUK 1/4 duty cycle

ELC Rz iy (S58 2 © PH8 Y42 LK, 1/4 duty cycle

i LS SRAYVAEZREL duty cycle Z[EIVBRAREILD T -

PHO/PHS

1/4 duty
vagwy [ ] ]
1/2 duty

I R I I O B B
Rt N I A R

[ A EEAIER BT e DL B EL-plant driver

ELC $110 ; 2% E ELP iVlis S 54E% & BCLK LK, 1/3 duty cycle »
; ELC iy#iiH(S97-4ER B PH8 LUK 1/4 duty cycle -
SF  $C : B#) EL- plant driver 2874 {#75 MCU # A HALT mode -
RF  $4 : BEEA EL-plant driver
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2-7. EXTERNAL INT PIN
INT /& MCU U/ R (S 5t ayim AR - Bl _CryEEse(r & ] DUF T MDX f55-(417 % data
memory -

INT dy ARz A = iE AT SRR A > P9 pull-low ZEFH - U pull-high SERHLL S HTEA -
i =Tl AR T PAFI A code option Ay 5 zUACHEERE -

FESN INT B AR 22 N EE—(E v g SF2 DL RF2 154 BAREGE FIEARIEREME pull-low T - iE{ET
RRIREAE 2K pull-high B2 pull-low FYEERHE -

INT Falfir b Hyf A (S5 A AR AR A el sd P (E9% - (L& 7] LIFIA] code option 2 S
MNEFH_EAGEIE FEGHR MCU fE thErssoK -

& INT pin (EHE# AE9538 4E 21L&k halt release request flag 2 (HRF2)3:E Fy 1 o (EiE({E1E
WK o 415 halt release enable flag (HEF2)EL 482 E A 1 MCU Ht & E4 HALT release D&
STOP release i} start condition flag 2 (SCF2)3%%E 1 °

15 interrupt enable mode (IEF2)E.4%:%7E /% 1 > ‘= halt release request flag 2 (HRF2):%E 1 2

& MCU s & Rez = (EF e oK -
NEERIH INT R B8R s i -
[EF2 ————— >
Interrupt request
MDX instruction HER2 > SCH _  Halt release
4&“ Data Bus request

Mask
option E % L Q \:) S Q HRF2
AN b CLK

INT ——o R R
4£( (:_ * PLC4h
vbD * Initial clear pulse
/3_1 Mask option * Interrupt 2 receive signal
e—r— Open type
SF2/RF2 gh-| o
GND

B INT %581 SI0 $:F] HRF2 HIIZE%: 2L MWM 7,Ry 272 INTFEN=1 J7 1] L&) interrupt 5 halt
release -
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2-8. RESISTANCE TO FREQUENCY CONVERTER (RFC)

Resistance to frequency converter (RFC)2H] RC E %2381 RFC counter fit4HY © RC EZzshry
B PH DA BB ME FH4REE RSN E A - RC B as o] LUK M T HY B PE (B B2 B A BRI TE
HYBEER - RFC counter RIS (EFFEs B p BB IR 0ER. (B -

TM87(TM87ML28 1[5 F Code Option #EEfE4%4# B)&TM85 %41 MCU FRAIZAE A ARt —41
RFC (yLJ6E > (il RFC YZIAEFATT SRF X3=1 {5 Z (R (FAERIES - $4/T SRF X3=0 5 Ak
RFC (LAE - TEERH] RFC THEEMYAAZ fE BLIE AR ES -

SRF X5,4=00 & X3=1
Controlled by Timer 2
SRF X5,4=011 & X3=1
w SRF X5=1 & X3=1
M SRF X2=1 CX pin signal
SRC=0
RH ]
IEF6 ————— ) interrupt

SRF X1=1 request

RTP SRC=0
] SCF9
SRF X0=1
SRC=0 "
™ counter over
—13 T ] [ flow flag

SRF X6,5=00 enable CNT HRF6

16- bit counter

l_CX\ SRF X6,5!=00 CLKIN
| I

i FREQ
ng SXCLK X1=1:

|J MRF1~4
L XCLK

to data memory<
(SRC=0=> Resistance Output SRC=1=> Capactor Output) and AC

4- bit data bus >

tEZRtEsE e SRE — (5 <58 AT A ZEHIENE -

5540 TM89 %51 MCU £R A% B tlf2{ERi4H RFC IHEE - FIESREH RFC MhREAYEANZLRE L fE
ARIEE
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SCNT : X5=1, X3,2=00

—— SCNT : X5=1, X3,2=01
TENX (control signal from Timer2)

ENX2
|j \\TLC— SCNT : X521, X3,2=1X
. 1_ [— EX2 (signal from CX2 control mode)
SF2/RF2 X6 instructions
MRF1~4
instructions
ERFC5 N
M
Rcom *SRC5=0 U EN_RFC /\
»-/\/\/\,—@ch *SCX5=1 v
Cref = ERFC4 «
e *SRC4=1 N ,
—”—@FCA *SCX4=1 M N RFC 16bits Counter )
( s FIN_RFC
Csenser ERF Y /|\ %)
*SRC3=1 X D
RFC3 *SCX3=1 |+ Forceto 2
¢ ERFC2 XCLK by =
Rsenser SXCLK X1=1 <
*SRC2=0 N -
FIN_TM <
Rsenser i ESRRng-O . g
[ RFCZ'—GEE *SCXl;O Timer1/2/3 Counter )
= ERFCO
Rref *SRC0=0
"’VV\/—@FCO *SCX0=0 /
SCNT instruction
FREQ
RTM2L,21,1H,3L,31
' SF2/RF2 X5 instructions instructions

—— Ccom |J

/7 SCNT : X520, X3,2=00
ENX (
\\_ | C SCNT : X5=0, X3,2=01

TENX (control signal from Timer2)

i
I

*: Mask Option
NT : X5=0, X3,2=1X
(SCX=0 => Pad used for CX ; SCX=1 => Pad used for CX2) /_ s¢ 50, %3,
(SRC=0 => Resistance Output ; SRC=1 => Capactor Output) k EX (signal from CX control mode)

IHZEREET SCNT £ 2R F Rt » 1 SF28RF2 26 RFC F@hBisisn - i SRF 3% E RFC5~0

IR °

Rt Al RR,RT,RH pin Z£[F|2:4# B [&§ RFCO,1,2
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

2:8-1. RC IR 23HTR T LARIED

4BIT %51 MCU FeftpifEA [FIZRfEHY RFC Thie - — M2 A ACHIGUERH MERONES - 40 2-8 /et
ZHE B "RFC EAZURELERGRER” B hHY RFCO~RFC2 » i — MRS FACHIEA R A M EOHIES -
41 2-8 /i "RFC EAZRAEHIEAH GRS (& iy RFC3~RFCS -

TEAACHIEAEE M BCHIZS Y RFC o (i I —{E#m AR (CX B0 CX2)DLUK —{EEE s e H T
{RHH H Rz (RFCO~RFCS) » #AEC/MIHY R HELEE S st vl 4Hpk—{E RC Zizss - L@ T -
enable {1:fa]—{E RFCO~5 Y output RN 2 1% 5t 7] LA da % Bl iz BB BE fH B B 5 T /e B AL R
AR EE R E SR 7] LAEEH CXICX2 1Y input fl iz 2] RFCO~5 1Y output Bz M2 AL RC E&EES -

TEAACHIEA BB M ECHIZSHY RFC tf > FEEE{E B — (s A ML (CX BiE CX2)LU Rt e H T
4 1Y W Bl fz RFCn (RFCO~RFCS) DL K 55 — {[fl 3% 7 fk %8 £ 8 25 ¢ (4 1Y i & Bl iz RFCm
(RFCO~RFC5) - \HERCYM Y BB EE A sk nI4H R —(E RC EEs - EE(EZRE T~ QERHE S
—(EEBE 2N RFCm 1y output Fil{ir 2% 7€ B GND > #k{% enable RFCn 13 output fil{i - &£ RFCn
Y (S SR o] DA 2% il i s R BB PH ¥ RFCm sy EE 5 T R EE B EE > LS/ EEMI(E
FEn] DL CX/ICX2 1Y input Bl 2] RFCn 1 output Bl ik RC EE&Es

1E[#FH RFC IhgEfY RC Big2s > miiha45: L code option 7k E RFCO~RFCS5 £ MCU T [-fy1
At EREAAIT ¢

1. Ff code option & E & —{E RFCO~RFC5 Ay HIIMZH4HC CX 5ei2 CX2 AR A4 RC B
W

2. FlJF code option 2% iE & —{[E RFCO~RFCS i FAli 75 i FH 4R i 2 R T R e R B
T -
WA REC B iz 5% E pld REEEfH T - RFCn Bl 7] LUt OV B2 VBAT HYEEAL -
WIS REC B M 5% E o REEE AT - RFCn Hgedit OV HYEER -

3. I Code Option HE{E CX B2 CX2 Ak AFMILIE (8 -HREHE & AL S FTM Ao 2 (S
5o A B (1 CX 2 CX2 8 A B LB — (8l pull low 7E4) -
BESRIEIbh ABG S EDIERT T LU CX 30 CX2 Bl HAMREGrEfE RC BB IRk
OS2 OV » e N A AR A 1Y R R T4 RFC counter (3 B45 R, -

ANSAEREF b CX Ui CX2 Bl A f53 i MR e b (5550 HI R RS PR P oy ALk AruThse -
ARG 3 A b A S -

FRAEHE AIB (T SRF 455 ] DURHESTE P FFS A RR,RT,RHIRFCO ~ RFCS Jilfir 3% & Rkt 5t

SR (ristate) + % RR,RT,RHIRFCO~RFCS Hil{irk ERcbii 5t > % RC BB R

TIZIFLE)  WVEBIT SRF(X3=1)/SF2 f5BIREER) CX BU CX2 iy ADIEE (e EBsaE(E -

B iatHIT SRF(X3=0)/RF2 45 S BAFILIEN CX 02 CX2 i ADIAEs I HER RFCO~RFCS fi

R E R AT 2 4 RC B RS R e Lo -

HSRTERE) RC TRz - st i B MR AR PR T SRF(X3=1)/SF2 f5% » &

BT LU LR T B -

FEE—(F CX 02 CX2 8 AL H20 R BSR4 RC 20858 » SHIES AR DIIRITsE -

S4b + HEATER AR E(CX DUR. CX2)F74 RIS IR R EI RC B al LRIl - (H2

5 BFIR R AR 2 RC TRBIHIEE PR EIEBINA RC &

89 -

& RC EZ @& TR clock &iEHS CX 22 CX2 Milfiz{#i%%] RFC counter it #VENE -

2-8-2. RFC COUNTER HYETBThRE EEIEH T =
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£ RFC TjjgEH » RFC counter /Zi£i CX 2i/E& CX2 MIfizkiFUr RC EZws A E LA EFRT
clock {F5% » WiAE—EEEERF A E TR ERY clock % -

2R A o HF 16-bit RFC counter ffi{EZ2H% B ot RFC counter 75 TUFE A [F]1y IR LI K, PURE A [ 422
H520 o B LA AT AR AT T SCNT $55 2K ek

RFC counter fVUfERIEE ST RIS © 16-bit RFC counter » TMR1 > TMR2 LK TMR3 -

RFC counter HyPUfdEfZERII7 =05 hlbE © EEAFESAAER] - H TMR2 2% - CX B CX2 di AR
Ay BT ES AR > i CX B¢ CX2 #i AMMIZ AV S BEALEFATER LU CX d ARIAZHY BT
BRI (HATEAE A feft - 40 TM87ML26) -

BEZAZERE Bt SCNT 55 0] U —4H RFC counter ERKEIRFEH CX DL CX2 pin #225] » S0EiF
RFC counter /3 clock source 5% &% 1] DLEFGHEEUL AR B CX BLEz CX2 pin /Y clock (5% » (HZ2E 2 W
AHPEFI{E98E0E clock source [EIEFEL#EN{% - RFC counter HYBH{ERE =D FZILAIE TR & 151
B PRI (0 Y e s e Ty = R 2] I B B R A Y P2 A5 =K

EIEAGEN RC BiEssiEE 2 1% - WY RFC counter 35 € 584 BESAT SF2 55 (2218 A K
SRF(X3=1))skE#) RFC fYIhgE - 72 RFC counter SERETEENE 2 1% » BE=XTTLIFIH MRF1~4 5%
AEEHY 16-bit RFC counter HYET#({E - B FIHERL timer NAERVHETE < 2KEEH TMR1~3 HyET
BUH -

Jam e e oA )7 =SR] RFC counter » EH2(E#{T SF2 $55(Z04# A &y SRF(X3=1)RE) RFC Ij)
REAVEHERL & B EhfF RFC counter fi2S -

2-8-2-1. 16-BIT RFC COUNTER

2B ft4E RFC DhREFTEHAYET#ES » 16-bit RFC counter /-1 #uE 2 R 384 overflow B &7
1 16-bit RFC counter overflow flag (RFOVF):E & 1 - #hiT MSD #5455 1] LU RFOVF flag 7%
data memory - EFEHRETT SF2 f55 (2R A Fy SRF(X3=1))iHHiz: & [FHKF RFOVF flag jEER £ O

16-bit RFC counter A DLF]F] code option Y5 =24 overflow 2 {8 &G EHEHEEHTE > 5
EITZNE B o 2T ZIE R EI(E - counter FYNZS & {24 0000h FYEL{E - RS fE s
T8 RFOVF IR 4ER B 1> HE T —XK overflow 4854 &5 & 0 - [RIEEA] DA RFOVF &
A 16-bit RFC counter fi 17 SRVl (=58 -

2T DA MRF1~4 $55 2GEH 16-bit RFC counter FYETEUE » diETEUE GEFZ] data memory -
411 TM89PL39 it uf#£Hy Rm % E HMMRF=1 tJj#& MRF1 {55 #4fT7iF L 16bits T UAEEHY 16-bit
RFC counter [1F7A 16bits 5TEUE » WKFFTAY 16bits 51E#{E 417 data memory -

2-8-2-2. TIMER fEf RFC COUNTER

1F251% B g7 SCNT 551 LI TMR1 2k TMR2 =2t TMR3 5% E R A RFC ThEERY counter 2 A »
A BB EDIEEE CX ZiiE CX2 pin fE RFC counter Hy(S4edu AN » SEAAVEEE H A5 SR
SCNT {54 FHEREH -

itz e 6-bit, 12-bit 3¢F 18-bit iy timer & 7] LAfE £y RFC counter 2 A » T HAZ =t v] DAEIRF B E)
M4HAY RFC TheE > Hrp—4H{HAIEEERY 16-bit RFC counter » S5—4HRIEI DA timer i/ RFC

counter

‘& timer {E & RFC counter {E i » timer /Y clock source AY{E52KE DL K preset data & RFC Ify
FERVIERS AR HEEE - 1 H R AEE & AME (3Fh, FFFh, 3FFFFh) B E%E O -
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BT S5 timer (9 clock source ((ESEACE DL 4G (G L i timer 1355 R E 46 » E e
HhEL—firy timer AH[E - FI40 underflow AN &= FEIIEIELE timer halt release request flag
(HRFn) » S[LU3E re-load 375k b RHER timer (758 %5 -

sHEE 0 & timer fEfy RFC counter {HEF » U)777F DA—#% timer HUMHRETE < ¥4 timer #E1T30E
] BRI S22 RFC counter FVENE o FLAMEA AIFE M A RFC THEERY counter NZS{EFEHISE
BT —R% timer BYFHRBEIE S > BRI BHEIR LAY counter NZE1{H -

2:8-2-3. RTEFAIE S 2R RFC COUNTER

TEE(EFEH =0T - RFC counter [ clock source WVEEEERERAL CX B/ CX2 flfiz_EAETRAR
FIFH SF2(ZEM5 A By SRF(X3=1)8E RF2(ZEH# A Ky SRF(X3=0)$5< 2#ZHi counter 1RIENEEIF 1L -

H%{T SF2 200 (X5=1) CEfi A 75 SRF(X3=1)5/2 SF2 40h (X6=1) (2 Kefl BYE 51 » (LA
1) RFC counter (/N7 E#MEIERZ 2 (RBIETBORE CX St CX2 {33k - (4T RF2 20h
(X5=1(%EH# A 75 SRF(X3=0))2i/2 RF2 40h (X6=1) (% R4%Hi B)f >~ (% * RFC counter g er(s i
Ht

Hap -

AHEPIEHE —FXEEIINEHECRE CX pin # clock 8 - FIF SF2CEH A 5 SRF(X3=D)i
BEHEOHAE - SHEETESRIEH TMRL AGRGE -

PR G 1 RS RS R T 16-Dit RFC counter 275/ overflow » 1SR A 88 &

overflow HI[FEH! 16-bit RFC counter FYNZEAE ; AR 48584 overflow Rif&ri s YRR B REE4E -
A#pfleHEH RFCO DL CX Hillfiz2k4HEk RC &2%Es -

A A
; TMR1 s E sV R RS
LDS 0,0 : TMR1 5 clock source & PH9

LDS 1,3 ; TMR1 fy#Eaa{E 2 3F

LDS 2, OFh

SHE 2 ;35 E TMR1 /Y underflow 4= halt release
RE_CNT:

LDA 0

OR* 1 ; BUE TMR1 (UREAA(HE

TMS 2 ; B TMR1

SRF 9 ; 5E RR picigy = RE) CX pin 1Y RFC ThgE

HALT

SRF 1 ; TMR1 underflow F§{= 1I- CX pin iy RFC IfjgE

MRF1 10h : ¥HY 16-bit RFC counter

MRF2 11h

MRF3 12h

MRF4 13h

MSD 20h

JB2 CNT1_OF : Fa& RFC counter 24 overflow

JMP DATA ACCEPT
CNT1_OF:

DEC* 2 » fE% TMRL 3 E VI R RS

LDS 20h, 0
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SBC* 1
JZ CHG_CLK_RANGE ; I8 TMR1 9 clock source
PLC 1 ;5B TMR1 /Y halt release request flag
JMP RE_CNT
i B:
; TMRL 3 7E 5 HE Y I 5
LDS 0,0 ; TMR1 19 clock source & PH9
LDS 1,3 ; TMR1 HJE4A{EZ 3F
LDS 2, $0F
SHE?2 ; 2% TMR1 iy underflow 4= halt release
SCNT $00 ; 5% 7E CX pin » F2#2H] 5= » 16-bit RFC counter
SRF $01 , s E RFCO i H =
RE_CNT:
LDA 0
OR* 1 ; BUPE TMR1 AYAEAG(E
TMS2 ; BE) TMR1
SF2 $20 ; Ex@) CX pin 1y RFC IhgE
HALT
RF2 $20 ; TMR1 underflow £ - CX pin #J RFC Zij&E
MRF1 $10 ; S8H 16-bit RFC counter
MRF2 $11
MRF3 $12
MRF4 $13
MSD $20
JB2 CNT1_OF I RFC counter 24 overflow
JMP DATA_ACCEPT
CNT1_OF:
DEC* 2 , 4A% TMR1 B2 EHYIFERE
LDS $20, 0 ; BE AC=0
SBC* 1
JZ CHG_CLK_RANGE ; 48 TMR1 f clock source
PLC 1 : 7Ek: TMR1 /Y halt release request flag
JMP RE_CNT

2-8-2-4. TMR2 #k#24H] RFC COUNTER

TMR2 FRrgedZEfly RFC counter f&fH#A 16-bit RFC counter(Z2f# A [E%E counter) » TMR1 =&
TMR3 > HA A DIE TMR2 K5 -

FRAaHY timer th 275 TMR2 (6-bit » 12-bit 22 18-bit) o] LA A RFC counter AR EHEZRART -
FEZCH T LIRS SCNT (2517 A £y SRF(X5,4=01))f5 < 2KEE 5 HIREHIDIRE -

1£ RFC IhgEsE FEfE s 77 =% » RFC counter A& EAE={#01T SF2(Z2H#E A & SRF(X3=1)f5<RL
g RFC IhgE 21255 _ERUEET# > MVHESE] TMR2 EiEh LI IS5 E] TMR2 1y clock source Hi3HEE
—{E N EZ I G REE) RFC counter 1YETHEENE - %] TMR2 84 underflow 37 H {5 1EFI{EAIRF
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{4 g KF RFC counter BEEA - &1 TMR2 5t o] DU St —(ETRABHER S TREF I 242 #] RFC counter »
A& I —f% timer FEE T8 & 4 —{#/]NF? clock source (S5t FHEARTER 2 -

FEIEFEHEIT =T » %5 RFC counter /Y clock source 3% 7€ By CX /& CX2 pin BF » g3 CX =2 CX2 pin
Fraiakiy RC firiZzzs &7l RFC counter — &2 =0E{T SF2(Z468 A & SRF(X3=1))f5<EE) RFC
HILIRE 2 1% [EIFFEH TMR2 S By EhEARAES -

{E¥51KF RFC counter fY clock source 32E R % e A g (FREQ)HF - 2448 A R B IERIEE HHY
ENFERSSYE TMR2 clock source & PH3/5/7/9/11/13/15 %3 H & %E 32KHz X'tal SLOW CLOCK
DUF: FREQ=BCLK #E A FAST Mode #Z£xkH MCU N[ H {7515 FAST RC #5% » Ryt fe T8 E faii
NEEE) CX Bz - M2 B NEWIEARGETHZE AR CX B CX2 L HIAER AL E TMR2
clock source & CX i CX2 HItZESLCEIEA B EE) RFC counter » 5348 TM87M28 JRA]#4fT
SXCLK f54#E X1=1 HE)# Cric=XCLK o[ {E R (LA FREQ & FEEH TMR2 control
RFC 5t MCU NE ETETE FAST RC R » #H CX 2/& CX2 pin Frgdpkiy RC iz es & B
HH SF2 > RF2 552K EENELRHEA - R g %EE] TMR2 1y clock source HIRE—{E T4 (E954 BE)
{H/ZE TMR2 clock source & CX DUk CX2 W » FEFRZATI 2R AT #E HH Be P HH Al 7 DA S 10 i
GND ZEfir#t e CX DL CX2 4 EE

TEEREA TMR2 #2545 RFC counter HY timing [&] :

Clock source of

TMR2
TMR2 enabled
with preset data N ﬂ py
Content of /
TMR2 3 >< N >< >< N2 ! >< ° >< 3

HRFH . —‘

RFC counter
enabled signal

TMR2 [EEE A LAfER re-load ThgEskZd] RFC counter » (R A% RFC counter HY(S5%( L& HFHY
“RFC counter enable signal” )& {f TMR2 4 underflow 545 5kR A 0 » [REEVMES NS E Dis-
ENX flag Z##z RFC counter enable signal # HRF4 flag ;% 5 0 » LU{#E RFC counter SEFF4EEH{E -

FEAERE) TMR2 1 re-load TRE 2 12 IVABHEE T SF2 2h 55 » DUEF Dis-ENX flag &/ 1
1=tk TMR2 7£ underflow B FrE 4211y halt release request flag 4 (HRF4)5E A~ 2 #2248 RFC counter [y
Bh{E -

= ERAEA] TMR2 /Y re-load ThHEERY - WMELE TMR2 EA 1% —2 underflow 27 Fijse#t{T RF2 2h
15476 Dis-ENX flag jElxF 0 - iB5fE7E#E| RFC counter IY{E5REE € £ TMR2 E4 1% —K halt
release request flag 4 (HRF4)i4%5k: By 0 » 1 RFC counter H & [&)20{= [FE{E -

N HEAEEER BRAEF] A TMR2 (15 re-load THEE Ak #2241 16-bit RFC counter :

WREAFHE TMR2 19ESEHEE B 500 BF - w] DI 500 HYEIE(E ARSI 52 fEEEM R 7
R 64 EIEE(64*7 + 52) - {Eia(H#Ef-FE=lE#E A HALT mode sRZERF TMR2 Z4: underflow -
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1st 2nd 3rd 4th 5th 6th 7th 8th
count count count count count count count count

TMR2
enabled
HRF4 A I 1 1 1 1 1 [
PLC H) | 1 1 1 I 1 [
Re-load J L
Dis-ENX |
enabed signal | |
2t A
LDS 0,0 ; /& data memory fizhik 0 YN ZELE B TMR2 underflow
 KEVETEGES - WWRFEERE -
PLC $10 B HRF4 JEix B O
SHE $10 ; 3% 7E TMR2 underflow T DLEE MCU ZE4: HALT release
SRF  $19 : #viE TMR2 3 $244] 16-bit RFC counter » 37 RR g s
; AGRLE) CX flfiz /Y RFC ThaE
TM2X $34 : ¥vE TMR2 [AESA{E(52) ¢ clock source # PHO » #k1%
; BE) TMR2
SF2 3 ; B TMR2 1Y re-load TEE N Dis-ENX flag 3% & B 1
RE_LOAD:
HALT
INC* O . B TMR2 underflow E+#Es0 1
PLC $10 E HRF4A SRR B 0
LDS $20,7
SUB 0 BT IRAY TMR2 underflow 254 741 Dis-ENX flag
’ /ﬁ Bﬁ‘fﬁb 0
JNZ NOT_RESET _DED
RF2 2 ; 1%+ Dis-ENX flag J&5[#% £ O
NOT_RESET_DED:
LDA O B TMR2 underflow 58728 BEE A AC
JB3 END _TM1 i kg TMR2 underflow X E B 8 X
JMP RE_LOAD
END_TM1;
RF2 1 ; A TMR2 11 re-load T4k
Z4H% B:
LDS 0,0 ; /& data memory izt 0 YN BFENE B TMR2 underflow
 KEHET S ES - WRFEERE -
PLC $10 ; BF HRF4 J5FR fy O
SHE $10 1 22 € TMR2 underflow 7] DL:E MCU E4: HALT release
SCNT $04 25 TMR2 3 $22/] 16-bit RFC counter »
: H. RFC counter clock source £ CX -
SRF  $01 ; 85 E RFCO R 5=
SF2  $20 ; BrE) CX Bz _E#y RFC TgE
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TM2X $34  EByE TMR2 AYRE4A{E(52) > clock source 7 PH9 » k1%
; BE) TMR2
SF2 3 : BEL TMR2 1Y re-load ThgENl ¥ Dis-ENX flag 255 5 1
RE_LOAD:
HALT
INC* 0 : ¥ TMR2 underflow 828110 1
PLC $10 B HRF4 JEix B O
LDS $20,7
SUB 0 DB EREY TMR2 underflow 2845741 Dis-ENX flag
, JBkR A O
IJNZ NOT_RESET DED
RF2 2 ; 6 Dis-ENX flag j&F4 B 0
NOT_RESET _DED:
LDA O : ¥ TMR2 underflow 2R N SHE A AC
JB3 END_TM1 i i E TMR2 underflow ZXEHE B 8 X
JMP RE_LOAD
END_TM1:
RF2 1 : BARH TMR2 1Y re-load ThgE

2:8-2-5. Hy CX B2 CX2 i AR IS MRS SR E 2K %R RFC COUNTER

FEE(EZEHRDTCT

PEF| OX B0 CX2 RISNEHESRTE AR ELPEEH RFC counter BRASU I L13 B

A5 > 1T H. counter & g ST EUK HFAR E AL H (S5 (FREQ) -

TEERAAZRE A R CX/ICX2 i AR a9y S —EHE 580 S B AL G 9RE0E F 44 (597 2ki%H] RFC
counter (2= K tHEH flag -

EX=1

CX - One Cycle

M __\ IEF6 ——— Interrupt
Y HRE6
M

ode S request

CX

EX=1

CX - High Level Mode

_( :

EX=1
)
|
1

Y

CX - Ope Cycle Mode

o PLC X6
: Interrupt accept

SRF instruction

NERELZIHZRRE B A CXICX2 i ARILAYEE — P E S e e S B ALEPZER] RFC counter HyZRfE

F AR flag -

Preliminary
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, EX=1I
] ]
NN
. ¢ \ S SCF11 HALT released
oy L_CX: One Cycle Mode Q request
EX=1 C — R
! " ; Edge
CX-_High Level Mode : [ detect
SCNT instructior——— IEF6 — |
Interrupt
— ] >s HRES request
, BXe=1 —LR
M 4 Edge
: v detect
cxX2 CX2- One Cycle Model
EXo=1 S SCF12 _ HALT released
Q request
! —LR
CX2- High Level Mo :
SCNT instructionr—— PLC X6
SCX instruction Interrupt accept

2:8-2-5-1. f CX U@ CX2 By AR ir Y B — IS SR E 2% RFC COUNTER

FEATT SF2(R18 A By SRF(X3=1)){5<RE) RFC That 2 1% » RFC counter i~ & 17 ZIBAAGETEL - 44
RERS—E MEGHIEFUEAE] CX 808 CX2 Mz 2 &4 ghitast® - B8 (E MEEAIEEE
CX =& CX2 Hiifiz 2% RFC counter mt & {% L&t BAVEN(F - I HBAT RF2(ZEHE A K
SRF(X3=0))f5 <4 REfFIE (I RFC HYTZHEE °

Z4HE5 B RfEfit 2 4H RFC S{FR 28T SCX 5 F2 it SCF11,12 733 » EfE={ET SCX 551K switch
enable flag 0, 1 (SEFO, 1)a%iE Ry 1 1% @ 155 &l NEE(E50AF] CX 5iE CX2 Rl fir YRz &k
start condition flag 11, 12 (SCF11, 12)z%7E & 1 » 1fj A [EFG &% halt release request flag 6(HRF6)
BE Ry 1o BT SCXF5LHF & [EHF#EF SCF1L1 DA SCF12 /&R 5 O -

FEHMUERT - 405 interrupt enable flag 6 (IEF6)E4Xs%E A 10 fF halt release request flag 6
(HRFG)&IE £y 1 1% MCU ghigieszis (i -hEmEs K -

NEERIIFTH CXICX2 Y Tk (E5 %] RFC counter fY timing -
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Advance Information

UM-4BITMCUfunction _C ThEsRIHE

SRF:X3=1/ SF2 $20($40)

SRF:X3=1/ RF2 $20($40)

RFC control

Enable counter

—

CX(CX2)
Content of
the counter X 0

N+1

e LTIy L o o o
[

HALT released

request T
T
Courter tars caused by the
2nd falling edge
H -
J0HE A
SCC Oh | B EAER A 251N clock source & PHO
FRQX 1,5  BOE SRR A g R FREQ = (PHO/6) / 3
 HREASRREE A 5 & FREQ £ 1/3 duty JZP.
SHE 40h : 3% E RFC BhifE4E 4L halt release
SRF 2ch ; BROEH CX LRV AERA(E 95122 RFC counter »
i RH piel = > R CX Bz
HALT
PLC 40h E CX 58 i N4k iE 4 halt release, #fT PLC 54754
HRF6
MRF1 10h ; $8H{ RFC 16bits counter [
MRF2 11h
MRF3 12h
MRF4 13h
%l B:
SCC $0 | B EAER A 251N clock source 2 PHO
FRQX 1,5 , BE SRR A g AR FREQ = (PHO / 6)/3
s RS REE By 5 & FREQ B 1/3 duty Ji77E.
ST™M 3  # TMR2 22 Rk 18-bit
SHE $10 1 22 TMR2 underflow E4: halt release
SCX 1 ; JERR SCF11,12 i Hz% & SEFO flag
SCNT $0a ; BOE M CX _EAYEEA(E 551225 RFC counter Bl
: TMR2=RFC counter,
; clock source=FREQ
SRF $04 ;i RFC2 Flm =
SF2 $20 , BUEh CX 1y RFC Th&E
HALT
140 tenx technology inc.
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

MCX $6f ; SEHL SCF6
JB1 TM2_UF s TMR2 245 underflow
MAF $7f ; sEHY SCF11
ANDI $7f,1 ;
Ny NOT_CX  fE CX ARG e RS
SCX 1 ; R SCF11,12 1t H % F SEFO flag
PLC 50h ; JE kR HRF6
RTM2L $10 ; FEE TMR2 A2
RTM21 $11
RTM1H $12
RTM3L $13
RTM31 $14
TM2_UF: ; Timer2 £.4%2%4: underflow

2-8-2-5-2. i CX B2 CX2 & AR I S B (S5 B3k RFC COUNTER

TET SF2(ZEHE A By SRF(X3=1))$5<ElE) RFC IgE 2 1% » RFC counter iR & 17 ZIBAdAETE 20
HEF|E—ESENMNNETTETE] CX B CX2 B A S FdasTE - & CX 3 CX2 fIfir A E5%
ERRELFF RFC counter G & LT #mVEN(E -

ZEf% B [HEEfE 2 4 RFC i T 5T SCX #5512t SCF11,12 73¥F » EEFT SCX F5457#F switch

enable flag 0, 1 (SEFO, 1)aiE Ry 1 Z1& @ £ MEGHIEHET] CX 2iE CX2 FIFHES RS start
condition flag 11, 12 (SCF11, 12):%E M 1 > ﬁﬁﬂﬂﬂﬂﬁh halt release request flag 6(HRF6):%:

Fy 1o ST SCX45CHFE[EHFHRF SCF11 LUk SCF12 7Ry O -

F_FatiFER T - 415 interrupt enable flag 6 (IEFG)EZ@Q £ 1> 4F halt release request flag 6
(HRFB)&E £y 1 2 1% MCU gz s (d rh s

FIEERBAFIF CX/CX2 By (=%Eki24] RFC counter K timing :

SRF:X3=1/ SF2 $20($40) SRF:X3=1/ RF2 $20($40)
RFC control
Enable counter /VI (71
CX(CX2) M S
the counter ) ST ) & E N € G
e J LU UYL UUUULL
" et ]

t I

Counter starts Counter stops
caused by the
to count

falling edge

i -
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

Scc $0 ) BE AR EE A2 2311 clock source /& PHO
FRQX 3,0  BCEARAREE A 23 AEAR FREQ = PHO

STM 2 1 TMR3 3 E ¢ 12-bit
SHE $80 : 2% € TMR3 underflow FE4: halt release

SCX 2 ; EBs: SCF11,12 3 H #% 7 SEF1 flag
SCNT $2f : CX2 & &N RFC counter, TMR3=RFC counter,
; clock source=FREQ
SRF $08 ; BE RFC3 By 5=
SF2 $40 . Bi#h CX2 1y RFC ThAE
HALT
MDX $6f ; SHH{ SCF10
JB3 TM3_UF : k& TMR3 27 underflow
MAF $7f ; sEHY SCF12
ANDI $7f,2 :
JZ NOT_CX A CX2 IS IE R R
SCX 2 ;K SCF11,12 3 H3%5%E SEF1 flag
PLC 50h ; JHk HRF6
RTM3L $10 EEHL TMR3 A
RTM31 $11
RTM1H $12
TM3_UF: ; Timer3 E£482& 4 underflow

2:8-2-5-3. B CX By ARMIHY EFHE(ESRE %R RFC COUNTER

FIAIEEZEHE A HREE - fE8(T SRF(X=1)5 Rl RFC ThEE 1% - RFC counter 7T IRt -
% CX i1 GND i LFHE( input #iE2 #% RFC counter Bbarfs i3 VB - FE=CVEHT
SRF(X3=0)J5 5 817 11 %5 RFC MDNRE - AHER T 20e GND BA: E o FURTERR BT 52 2 THe
% GND {1 [ LI #A(T SRF(X3=1) » 711 code option 3% CX iyl ARILE 7 110% 5 ESHH ki
MBS -

FEHMERT - 405 interrupt enable flag 6 (IEF6)E4Xs%E s 10 fF halt release request flag 6
(HRF6):ZE £y 1 1% MCU sk ez = (E th gk -

TEEREAFIF CXICX2 Y EF-&(E9% 2K RFC counter i timing
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Advance Information UM-4BITMCUfunction _C ThiEERBESE

SRF:X3=1 SRF:X3=1

! !

RFC control f |
Enable counter

CX(CX2) q

Contentof ————————— ——\/—\/—\/——-—m=mmmmmmm e
the counter nnﬁ S @@X N+1
FREQ
HALT released
request

i t

Counter starts Counter stops
caused by the

to count rising edge
HEICEE A)

SCC Oh | B EAER A A 251N clock source & PHO

FRQX 1,5 , BOE SRR A 2 HAHAR FREQ = (PHO0/6) / 3
s R EARRREE R 5 & FREQ & 1/3 duty 7.

SHE 40h : ¥5E RFC Bh{E4S T halt release

SRF 7ch ; BROEH CX VAR 9% 1%EH] RFC counter »
wE RH Bl 5= > WEE) CX B

HALT

PLC 40h AE CX _EF4&IE 4 halt release, #4717 PLC ¥54%f: HRF6

MRF1 10h ; $8H{ RFC 16bits counter [N

MRF2 11h

MRF3 12h

MRF4 13h

2-8-2-6. & TMR2 =B CX B2 CX2 i ALY 2 EHAE 575K $2%4%] RFC COUNTER

1FZ58 B T » & SCNT $#54% RFC counter #EEH TMR2 ##IDL ¥ RFC counter 5 clock
source RCE SRR EL IV E5R(FREQ)ES » AR FKF TMR2 119 clock source 5ERK CX &
CX2 pin > EFES T LFIA CX 5i/& CX2 pin &% TMR2 [E#2:4] RFC counter 715 (8 o] i
CXICX2 BB AR AT A Bl R 25 I HAM R A = -

O - (FTE CX B AE AR © DL PHO i R Hikp AR R5T R CX Iz 100 {R input clock HYHFfH]

=E)

ScC $0 ) B SRR EE 4= 231 clock source /& PHO
FRQX 3,0  BE AR EE A Al AER FREQ = PHO
SCNT $14 ; sets CX : (E5FJF=FREQ , #=#(/7{=TMR2 ,
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UM-4BITMCUfunction _C ThEsRIHE

SRF
STM
SF2
T2XH
setdat
SHE
HALT
RF2
MSD
JB2
PLC
MRF1
MRF2
MRF3
MRF4

$20

1
$20

$8064
$10

$20
$6F
CNT1_OF
$10
$10
$11
$12
$13

2-8-2-7. RFC HYFERI#EfI

: counter =16-bit RFC counter
; I RFCB S5 plo 151 .
; TMR2=12 bit timer

) BEh CX Y RFC TIRE(CX FtaEA ki)

: TMR2 Y clock source=CX , #£4415=

D 2% E TMR2 T DLE4: HALT release

100 > Bz TMR2

 BHPA CX Y RFC TRE(CX Ll A5 1E i)

: ks 16-bit RFC counter 24 overflow
; JEFE TMR2 1Y halt release request flag

; $HI 16-bit RFC counter HJPZ5{H

: 16-bit RFC counter E.4&%254 overflow

251 B #ufil— ¢ (TMR2 [FiFZE R4 RFC counter )

it ¢ EEAEREEWAL RFC IIRE T HY RC EE S HIRHE G B A BRI 22 RC Ek&ds
A LA > R LA R EIF RE 4 RC BB &S -

; sets CX © {S3EIF=CX » #eBIFH=TM2 -

SCNT

SCNT

ST™M
SRF
SF2
SHE
TM2X

HALT
MDX

JB3

$04
$24

2
$11
$60
$90
$1df

$6f
TM3_UF
$6f
CNT1_OF
$10

$10

$11

$12

$13

$20

$21

$22

; counter=16-bit RFC counter -

; sets CX2 ¢ (S8RIF=CX2 > i 724=TM2 »

; counter=TMR3 -
: TMR3=12 bit timer -

; ¥ RFCO L) F; RFCA4 35 E Bl =, -

B TMR2 -

$HHY SCF10 (TM3) -
s TMR3 £4 underflow o

$EH! 16-bit RFC counter Ay Z1H -

; SHHY 12-bit TMR3 FYZA(H

[ERE L) CX BLE CX2 4l RFC ThEE -
RE TMR2, TMR3 B BUE4S: HALT release -
2E TMR2 #E24A{H=1Fh - clock source=PH13 -

s 16-bit RFC counter 275 overflow °
AR TMR2 (1Y halt release request flag -

Preliminary
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

CNT1_OF: : 16-bit RFC counter E.4%#& 4= overflow

TM3_UF: : Timer3 £.4% &5 4= underflow

ZtE B #iff— ¢ (CX Ed CX2 Kyl A(Z5%57 HIFZEHIRI(E RFC counter)

SCC $0 | B EAER A A 251 clock source & PHO -

FRQX 3,0  BEE SRR A ailn HAE% FREQ = PHO -

SCNT $1d ; sets CX @ {Z5F=FREQ - #5757 ={=CX High-Level -
; counter =TMR1 -

SCNT $28 ; sets CX2 : {E9%H=FREQ >

; P25 5 =(=CX2 One-Cycle >
: counter =16-bit RFC counter -

SRF $21 : ¥ RFCO DLK, RFC5 2% g sl st o
SCX 3 ; JHkR SCF11,12 D) K% 7€ SEF1,0 »
SF2 $60 : [EIRSERE) CX DL, CX2 Fi4H RFC IAE -
SIE* $40 : B57E RFC IJBERY interrupt release request flag -
HALT
.org $0028 ; RFC interrupt address -
MAF $60 ; $8H! SCF11, SCF12 -
JBO CX_RLS R CX A T -
JB1 CX2_RLS i CX2 B A thl -
CX_RLS:
SCX 3 ; M SCF11,12 DA K #%%E SEF1,0 -
SRF $22 ; 1 RFC1 LK RFCS 35 i s o
SF2 $60 ; [EIRFEED CX LUK CX2 Wi4H RFC ZhE -
LDA $60 ; i@ #s SCF12 -
JB1 CX2_RLS T CX2 B A i -
SIE* $40 : 347 RFC TEENY interrupt release request flag -
RTS

Zte B i = ¢ (RFC T i B A M EUHIES)

REBIER AT E SR EEEAN 2-8 /NG “RFC RoARZUEELEHLREE" Frns - 6T AN E B
F5S 52| RFC counter -

SHE $2 : 2% TMR1 underflow 4k halt release -
SCNT $20 ; 8% CX2 pin » FE#%E# 5= > 16-bit RFC counter -
SRF $30 ; 5 E RFC4 » RFCS il 5= > B RE B A MR RO ES

) & RC B -

, 1& code option - 72 [ &g A7 05K RFCS
B E B EEEE P TR - 1fRF RFCA 5% Rl
, BEEATTAFRIES -
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

SF2 $40 ; BiEh CX2 pin iy RFC I -

TMSX $7F : TMR1 {5 clock source & PH3 » & #{& = $3F -
HALT

RF2 $40 ; TMR1 underflow /£ [ CX2 pin #J RFC ThE -
MRF1 $10 : ¥EHY 16-bit RFC counter o

MRF2 $11

MRF3 $12

MRF4 $13

MSD $14

JB2 CNT1_OF : fa7& RFC counter 275 overflow -

JMP DATA_ACCEPT

CNT1_OF:

DATA_ACCEPT:
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

2-9. KEY MATRIX$RHETHEE

Key matrix ftiae/e KI1 ~ Ki4 DO{E ARG - 16 (@i (3 LCD #hpifiz SEGL ~
SEG16 /] » Ky iR - R SR b KO1~KO16 FEI) LR AN R RE R A S 3 At Bk -

KO1 ~ KO16 iIfRHE{E5%40 TM87 £%1 s LCD Alternating Frequency #88 1A T & 540 TM89
ZIIGLIEER PH6 BHEITE SEGL~SEG16 Ayt P Pl — NI A (525 3-4-1) -
KI~K4 i AR Rl [E AR AR B I A s B So iR (55 - DIHIEN R & A R A e | -

TEEREH Key matrix fEfDRE LAY AR ES -

KO16 KO15 KO14 KO13 KO12 KO11 KO10 K09 KO8 KO7 KO6 K05 KO4 KO3 KO2 KO1

oottt ot ol o 0l

Kll O ) ) ) ) ) )} ) ) )} ) ) ) ) ) f)
\/ 7 7/ G/ ¢/ 7 A4 ¢/ 7 A4 ¢/ G/ G/ G/ ¢/ \

K|2 O ) ) ) ) ) ) ) ) O} ) ) O} ) ) f)
\/ G/ 7/ \/ W/ \/ \/ G/ G/ \/ G/ G/ G/ W/ G/ \

KIS O ) ) O ) ) ) ) ) ) ) ) ) ) ) f)
./ N/ N/ ./ N/ N/ \/ N/ N/ A4 S N/ N/ S S \

S O O S S S O S O S e

Note: KO16 = SEG16 > KO15 = SEG15 > {{[I-5HHE -

1T SPKXH D (2 words instruction), SPKRH D (2 words instruction), SPKTH(#) D, SPKX X, SPK
Rx, and SPK(#) @HL ZF+55 0] DIs% EA [EIRYR i =0 DL B s 2 e 4R halt release request flag 5
(HRES)ITTE « FEII I, 25 215015 23 T -
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

T EIERIH key matrix s LAE T AL o AU RERES SLAHREE flag

—_— Y
KI1 |:| Key scanning SKI1
input & latch
J bit0
Key scanning SKI2
Ki2 D input & latch
P bitl
1
KSI SKiI
L Data
Bus
X , SKI3 Release
ey scanning Mode
KI3 D input & latch Switch
5 bit2
)
Rising edge
strobe
S Q- HRF5
Key scanning SKl4
Ki4 D input & latch
bit3
) _ ! PLC20h L —
ey scanning .
enable signal IPC/ MKl_ Initial Rese
(by Body) Interrupts
request

41 TM89 %51] MCU #R2LL PHE HYESRE Ry key matrix IFfMIsERUIR A% - (A I0AE 1788 -

M TM89 £51 MCU §1¥# KO1 ~ KO16 FiriigH FYRAR (S 57 AV RS 2 L fifE code option Y
BERE > —fEE PHO 1VEHIREE » 55— (EE PHL WEEHRERE (526 3-4-2 1Y non-overlap IHEE) < 1
5 I iR R T R R VAR AR > fRiEETRE S g R A key matrix fHfHEH LR LAY RC
ZAE#EkmE A delay » iR MCU fi) A IEFEN SEEUR R (S8 -

2:9-1. KI1 ~ KI4 B A SIRAVEEUT

Key matrix fFi2IRE & EBLRHS (S 9% [0 IRFFEHEL KIL~KI4 Bl _Ervim AS9% - S0ARHTEE ]
ANEFRE A SKI1~SKI4 1y fFas o R0 DUs{T MKI 55 (&4 TM87 £%18 10C port 2L/
HIT IPC $5< » {[H¥EHI{z code option £y Kl - #ify MCU {[5ZH#{T SPC 5% NS E Ky
output DL sRE 4 10C HALT release)sKiEE SKI1~SKI4 1Y A{E W EEFE] data memory » FILLH]
BT e —(E iR T T -

2-9-2. KEY MATRIX §&4THEER HALT RELEASE REQUEST DL Hhlt
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

® SKI1~SKl4 {7z 2/ DA—EL EWEEALEFT IR - S8 LCD IR it £
(E9REAIFE A DURF halt release request flag 5 (HRF5):% € B 1 0 32 Wit 75 =0 v] LUF] A key matrix
TR IEEIAHRATE S 2 I8EEE - 24T PLC 20h $55 1] LU HRF5 J5FR & O -

‘= halt release request flag 5 (HRF5)#%5%7E £ 1 8% » 4158 halt release enable flag 5 (HEF5)=.4%5%
T 1> MCU gt&r ZE4: HALT release iifi H 6 start condition flag 8 (SCF8)z%E & 1 -

MHEIF T » @15 interrupt enable flag 5 (IEF5)E4E:%E A 1 » MCU 5L &% key matrix f#iThaE
Ay PErSEK -

2-9-3. KI1 ~ K14 {E & MCU 1Y RESET Rifir

W MCU &K code option 74% [ 72TH reset Ihfefk » HE2E KI1I~KI4 (E4&EETE K Kl Al A
Fl ) BRI R R (S 97 2 1& - MCU s #E A RESET {RRENG H Ff4h RESET R RERVETEL -

2:9-4. FHER

Hif -
SPKXH 0 ) BE AR I EEk e HRFS
setdat $FFFF s A — (B A A IR I P A AR
PLC $20 ; /bR HRF5
SHE $20 , 5E HEF5
HALT : %1% HRF5 {# MCU 4= HALT release
MCX $10 ; fads SCF8 (SKI)
JBO ski_release
ski_release:
MKI $10 : 3HEY SKI1~SKI4 1N AAE
JBO kil release
JB1 ki2_release
JB2 ki3_release
JB3 ki4_release
kil _release:
SPKXH 1 s fe s KIL Rz EaVEse - W UHR R it iE e
: Release f&E = -
setdat $0001
PLC $20 , EFR HRFS DU AR IEH HY HALT release
CALL wait_scan_again
ER T EIFREE - SR REE RN
eI -
MKI $10 ;EEY SKIL YN E{E
JBO kil _segl
SPKXH 1 ; HUEH KO16 HYIR S5
setdat $8000
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Advance Information

UM-4BITMCUfunction _C ThEsRIHE

PLC
CALL

wait_scan_again:
HALT
PLC 20h
RTS

$20 ;A& HRFS DU R IE Y HALT release

wait_scan_again e E e b i E AR XS SR DA NN
 frrfE RN

$10 | SEHY SKIL1 fYNZ(E -

kil_segl6

#ifil 2 : (41 TM87 Z:51Ei 10C port HfH)

SPC ofh ; BE 10C1~4 & output 185X > R E5REE A TOC release
SPKX 10h ) BUE A B NI &8 E HRFS >
» BN — (e B B A E R iR P A iy S
PLC 20h ; JEFR HRF5
SHE 20h :EEf) HEFS.
HALT %4 HRF5 § MCU E4E HALT release -
MCX 10h fmds SCF8 (SKI) -
JBO ski_release
ski_release:
IPC 10h : 3EHY SKI1~SKI4 BN 2 E
JBO kil release
JB1 ki2_release
JB2 ki3_release
JB3 ki4 release
kil _release:
SPKX 40h A KIL M _Ervess - 30 U Rim s R
: Release f& = -
PLC 20h ; JBPRHRFS DU A TEH HIHALT release
CALL wait_scan_again; &5 N —{EfFfE5% - SRR AR -
IPC 10h - $EHEL SKIL1 YN AHE
JBO kil segl
SPK 4fh ; HEH KO16 HYfR i S5%
PLC 20h ; EFR HRFS DU 2 A TEH I HALT release
CALL wait_scan_again VEF A RS E - FARFRE AN R AR
IPC 10h - SEEISKILHY N (G
JBO kil_segl6
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wait_scan_again:
HALT
PLC 20h
RTS
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

2-10. LOW VOLTAGE DETECT(LBD)

4-BIT #7r MCU f2(t &S 50mV HyZ[& LBD IIEE - b 1 —fkLIE ST LBD UAILIREZ SN - By
MCU 24 B4 auto-LBD BEAG H {T{=MITRE LAZE BRI SERR K -

4-BIT &4 MCU HIFZEE 0] VL2 FEER&((REL VBAT BEELLFIRF(%(# VBAT f£ 3/1.5V Power Mode
TEfLAEIE 100/50mV (2 & LBD IIAE > PUE<HTT LBD fHMIZHAE -

2:10-1. LBD #5<{HHI VBAT =

RAIE] MCU #AS R SRR = @ 2.75~2.00/2.10~1.35V & 16 [& option EFE({il41 TM87ML25)
B B — 18 2.90~1.35V 4t 32 [ option BEFEE(HIU1 TMB7ML26) - {H A G faf 7 5 = B ({71 401
TM87ML25H/L 73 il $t¥f 2.4/1.35V option HURIGAE =060 [ % £ £25mV B E AN - St P
option &2 iEAENVERE - [ EAME option BEAAIEA ERSFEREZ VBAT o BHEIEHUREY
option EEEAZR &K -

FExCUATH Rm fizdik @ B32 FERIZENDE Rm fizkl © 9 bit2 5% LBDAEEERTRZNY LBD EEEHIE - &
code option #EfE LBD USE Hf MCU & A E#E)Z5 & RELY 0.5uA #E8E » AT T MWM 9.Ry f55E
bitO=1 BEEN A - K MCU MUEERFHENSE R HERIRA LBD - A& ¥ T MMW Ry,9 55385 bit0 -
LBF=0/1 #J&F VBAT >/< LBD Z& £ option °

%1 TMR9PL39 F2HE A5 Rm &% LBD2CMP=1 ¥ LBD W)y Fhiesfsis » W N80 Rm 3%E
CMPMD2=0/1 $1¥f CPO/1 FAlfir Y B ER S A & DL CMPMDI,0 VUit sefsizt > Bl LBD Bzt
G4 DA% E ENLBF=1 EXE{&:H]

CMPMD2~0 CMP+ CMP- (VREF)

000 CPO Voltage set by LBD4~0
001 VBG(0.95V)
010 Voltage set by LBD4~0 x CP1/VBG
011 CP1

100(initial) CP1 Voltage set by LBD4~0
101 VBG(0.95V)
110 Voltage set by LBD4~0 x CPO/VBG
111 CPO

LBF=0/1 if voltage of CMP(+) >/< voltage of CMP(-) .

2-10-2. Z4EBH auto-LBD B[] VBAT B

Bilan TM8TML26 - [ T JEA LBD 5 HThEE 24 » RiEERAFEft LOW VOLTAGE RESET(LVR2)L
fE > BUETEFAARFEE(EH LVR2 reset HAERF AT HT code option #EFE/ LVR2 & 1F auto-LBD IHEEEU -
N FEEREUE S — B R RUERRE T - —E code option #E#5 auto-LBD IEE(ELE reset & —
HIARFRENME R - A MCU $26t Auto-LBD &/ 2.90~1.35V 3% 32 & option BE—fH = -

Auto-LBD IHEE A] DIFEFHET MMW Ry,9 EEY bit3(LVR2F)=0/1 ¥ VBAT >/< auto-LBD Z& X option °
MR EE BT MWM 9,.Ry $52 85 bit3(LVR2RLS)=1 & EX#Eh INT release > & LVR2F H 0->1 Bi&
1->0 By&rEE INT release 2X1% H LVR2F 12 release HH auto-LBD 4= (H LVR2F A iEEAEHE G2 &
R JR A S E MR A release) B INT AKE(TMSTML26 2t MDX $54 A5 HL INT ;IREEHIET) -
IH#EH auto-LBD FFEE H1T— BN - A=A ER] DURFI& LBD &he— i It i 520 > &
T A& 1.5/3.0V #EEE)HSE VBAT SERRE b AR S FERYFEA - {H/2EE LBD R~ 1%
JBR TAEBBRFE SIS E R VBAT (K1Y 1.2V A SRE 4 LVR2F:1->0 release HYEFE ©
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Auto-LBD [H:HS(E I EE B option & PJ# %1 LBD —#EFH Rm 25/ » #E LBD [E4 v] LIFEEEAHIE Rm 5
S EH%E auto-LBD EEEE option(LBD4~0) » #E4A{EJREL LBD [&lf% By 2.4/1.35V option » {HZE ¥ E = AIATE
TMSTML26H 4=z LA 1.80V option Fi%E LVR2 BEEX » & auto-LBD FAg#EEEEE option i& 1.80V option
M3k 2.40V option » LRI EFAEA €% E 2.00V & 1.35V Wi{fE R option B{E A auto-LBD IHEEER
BRI =G ETAERBA(E Y75 1= VREG & VDL %2 VBAT EEAANEE S L 2ER) - BIMEEE T
L Rm #541)# auto-LBD {EHIZEBARS » [ auto-LBD —EAFHEFT(EHIENE - &t B A FE Y%
LBD4 By 1 i oo A o B2 S 75 5 988 LBD4&3~0 IEFE S a1 2 A4 535 TR B fik H Bif LVR2F=0/1 %
FHE/REZ LU LBD4/3~0 2% BV LBD3~0/4 & WRFH(E/EEZI LU LBD3~0/4 % H %k
LBD4/3~0 °

2:10-3. LBD #5<{HHI VL2 25

41 TM87P32 #&d1{E ] VL2 FERLIEEfE 3V Power Mode : 3.0~2.3V 8 [%(&:[% 100mV)option 7
( VL2=VBAT) & 1.5V Power Mode : 1.5~1.20V 7 [& (&5 50mV)option #E#2 ( FA(F 1.5V Power
Mode FEZ5¢ chrge pump $2{it VL2=2xVBAT {4 » #{E No Bias &= M2kt LBD ZAE -

2R Rm A2k © B AY bit2~0 #eF2FREE A LBD BEAMRAE © & code option &% LBD USE B MCU
AT MWM 9,Ry 5 5%7E bit0=1 BILENEMN] > ik MCU HSERHEHSERI% FRIEA LBD » ZA(% 35
F#fT MMW Ry,9 #5458HL bit0 © LBF=0/1 i VBAT >/< LBD Z& B option °

F#> 1.5V Power Mode 24 VL1=VBAT 4% charge pump 2t VL2=2xVBAT fJ& BEEh{T LBD {4
M VL2 EERAVIEE SR 2 LBD BYZERERE - HEE AT ERR TR VL2 EREFKERE MR
ESN - F2R T H Rm fizhik @ A A9 bit2~0 BEFEEESELAY charge pump cycle BiE =% 5E bit3=1 JIA CUPL,2 HY
driver size DA4EHT CUPl<->2 BAMAIFEIGH » 2/ FH Rm firkk : B 35 bit3=1 {# charge pump
code option PJ#A % Rm {irhil © A FrsEfEayEE -
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2-11. POWER MODE SWITCH(SWPWR)

A1 TMSTML26 % MCU H[$2{f 1.5/3.0V Power Mode PHATHAELIET S VBAT H AileE BRI EHH% /O Pull-
low/high PEAESEINSZ VBAT EERRZERFM: o HHIAEA SWPWR IhsEHFR T LCD ZEEEfEHE code option
BEFERE R DL R (S N2 VDL code option ZE&57E4% “VL3 = 3 x VDL for 1/3Bias” DA% VDL f2ER(H SR
B 4h o 73 code option ##E#E BAK=VREG LU 1F BCF=0(3V Power Mode & BCF=0 : BAK<VBAT)V]J
AR S R S R R A S Eh & 32KHz X' tal driver SEEfE - > H&EH TR ZE 3.0V Power Mode FRH
By BCF=0 : BAK<VBAT f5={ - 754458 % BAK=VREG code option HIWMEFEEI 1.5<->3.0V Power
Mode HFHELR BAK FEEE4ERFAE VBAT SRS LU 2 BAK ZE R A= S dh s ple i) A TR HARY R RE 1] gE &
bz o bR T LAATT SWPWR 55U 2 4h - 4-BIT FEER 251712 code option ZEFEEEER auto-SWPWR
hEge = 1T RE ARG R S FERE K -

2-11-1. SWPWR {55 HIEER

A1 TMSTML26 T]#H SWPWR 5485 E X1,0=10/11 EH V#2455 3.0/1.5V Power Mode > 25 %E X1=0
HI| 247886 o B [ AR IS R O EZ: 3.0V Power Mode #8$2% code option £ BCF=0 : BAK=VBAT &%) -

— N IE 77 2R RYE LBD (EHIZE R T SWPWR $55U# > & code option #Ef%# BAK=VREG i H 4
FF1E BCF=0 15X & “VL3 = 1.5 x VDL for 1/3Bias” Rl Z4f 725 HAE /O Pull-Low/High PEAE S (L LA
VBAT B RARE 2 i R i e P H B R 2 A HEE R ECER VBAT SR 22268 =1 2 i B {H 23K
E A FERR A R -

& 3V Power Mode [ H 2 BE4H 7S [%K Pull-Low/High [HAE DL —F BB B2/ 78 R Hija]
BEHEEFEHRFT SWPWR $5550E X1,0=11 586K © RA%E(E Power Mode UJHA#HT [EIEE R A _LafifE R
R DU R RE > (HEREEEE(E A BAK=VREG BEAIEF G 32KHz X' al @R AE
VBAT BEEAY1E 3V = EREF A 1.5V Power Mode driver i K il (EHRMTRE -

2-11-2. A4ER auto-SWPWR E[IES (&Rl

41 TM8TML26 FEERA 2 LOW VOLTAGE RESET(LVR2)IHEE @ & EFANEEZ(HH LVR2 reset THAERF
T code option #ZEEF LVR2 & {E auto-SWPWR IREHU, > FHFEER(RA o] DA —E ST - 1i—H
code option ZEfE auto-SWPWR INHE(EFE reset 1& — H PRI BUENE HHE = o Auto-SWPWR $& fit
2.90~1.35V #t 32 [ option EE—f&E =L » B LVR2 —f£ 1] code option : “LVR2 RESET/RELEASE
VOLTAGE” 43Big% € 3.0->1.5V/1.5->3.0V Power Mode -

Auto-SWPWR IHEE ] DLEEFREA T MMW Ry,9 ZEHL bit3(LVR2F)=0/1 #|EF VBAT >/< auto-SWPWR & EE
option > FEANRAFEE BT MWM 9 Ry {55 5% bit3(LVR2RLS)=1 & EXH INT release * & LVR2F F 0-
>1 32 150 B EA INT release ZA1& FH LVR2F #fEEY release FH auto-SWPWR B A= (FH LVR2F 75 g
REDERE B R NERA B EMREL release) g INT AE(TM8TML26 F&fi MDX 54 1] sEHL INT jR5E
HET) o RIEtFEH auto-SWPWR WG —EAERHE HITEHGARE » HEAR 1.5/3.0V H#EH%E VBAT &
RS b AR S ERYFE A - {H2 B auto-LBD [EIfERIZIE B TAEE IR RIG /A %2 VBAT {7
1.2V A RES LVR2F:1->0 release A9 JEf#
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2-12. In Application Programming (IAP) for Table ROM

4-BIT #(5r MCU Yy Table ROM E1E{ft IAP ZHEELARI &Mz EEPROM FEUA » (& MCU = BAEREFP
BE LAIE AR > MTP FHE(E Table TOM O<->1 EEEAVESRIESTNEE - OTP HILAEFEME Table
TOM 0->1 B [AHIBERRIE S THRE °

2:12-1. P VPP &EFREZERIFRERITRH] IAP B

#1 TMSTML28 it MTP /Y word BESERIES THAE » ITREFEAI T ¢

. EHYME VBAT&BAK=2.2V [#E$#EEER » 022 E BAK=VREG : 2.20V option #4785 B (%
BAK SN LuF DL FEEZ DU o0 R e sk BE R (i BAK BEEA 7SI K) -

2. BT SHLX 20 VL/HIUNV 154357 RAM 2E8% % Table ROM fVO{@Efr il o

3. SYRIEHT MRI $0/1/2/3 #5215 HL Frisse RAM {ir4h# 4bits data /#3%% 16bits MRI #7722 « 4]
TM89PL39 Hi[5 12t MRIH®#) @HL/ZR $545% HL/ZR FrisE 16bits mode RAM firiil-ffy 16bits
data {#3% % 16bits MRI B {75 -

4. YT SHLX or MVL/H/U/V 3543 5E Table ROM word 1&$% $11 low byte firtk
5. EFERSCRHPARTE & HALT release Flag DU 5 88 i R 58 R BERR -

6. T PTR {55 #fT%f MRI Ff latch 16bits data ##% 2 HL Fii& € Table ROM word izl - E&g%
SERIG 280 R E B4 HALT release -

7. #{T MSD JHI5<EHL bit3(PGMF) » 35 PGMF = 0 AIFIREERRIEE, 75 PGMF=1 RIS REERRK
M THEEHET PTRI5S8 -

2:12-2. VLT(VPP) & RIS IAP iz

0 TM8TPL36 25 MCU &t OTP 1Y word/byte(#5 Ryt — (I VPP JEE5% 25 (55 BEE 082 8% bits<byte R

ST bits FoitiE fFy 0)EERRTE S TIRE » ik VPP 2t ={aZ mH2H” NO BIAS(VLT BY EXTERNAL

VOLTAGE)” &” VBAT-1/2BIAS” & VDL-1/3BIAS” =7& code option fiZE>REEIE » MEIETT PTR

F54 AT fEET: bits TS & VLT (top VL : VL3 for Max. 1/3Bias MCU , VL4 for Max. 1/4Bias MCU) & A1H

iMEGEER.Z MCU Y DataSheet Fr5 IAP #RA&NZ) » HAMHB EEEIELF ¢

1. Code option : 7 CLOCK SOURCE” »,/H#E4%” FAST ONLY” ¢#” DUAL(Hold FAST/SLOW
Mode after HALT/STOP)” DU [RfT PTR f5-5= HE#E A HALT Mode fi#ERA FAST Mode &5/
¥ charge pump cycle & BESFIFREIEE A FI R 2L -

2. Code option : ” FAST CLOCK TYPE FOR FAST ONLY OR DUAL” J##E}% FTOSC>=500KHz {#
IAP Mode charge pump cycle <=2us DI4ERF €45 VPP B (" NO BIAS(VLT BY EXTERNAL
VOLTAGE)” R EEHBANE VPP BERHCR R & charge pump cycle) ©

3. HNARML IAP THRE& =M VLT #24t VPP 1y MCU Tfis @ i OES & IAP=0/1 V¥ VLI~T &

NLREARATSEB BN 2N T EHBEIME VBAT BB » 245 &K code option $&fit VL1~T it VBAT EEE&

VL2/3 it VLT BEEINAE » 7F IAP=0 & {{ code option : “POWER SOURCE” & “BIAS” #&ft

VLI1~T #it VBAT driver ThEE » {HEJ# % IAP=1 [& T code option : ~ VDL-1/3BIAS” Z4MN&&rt))

#AaE VLI i VBAT BEER&VL2/3 &ttt VLT BB » (Rt VL1~T pins 7M# 77 20K &7 code option

GHE NRATR:

Code option for IAP=0 VL1~T pins connect
Bias | Power | VL VL1 | vL2i3 | VLT
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| Mode | | | |
IAP No Use
No-Bias i VDL Use Cap. (VBAT) (VBAT)
VDL No Use (VBAT) (VBAT) (VBAT)
15V VDL Use Cap. (VLT) Cap.
1/2Bias ' VL1=VBAT (VBAT) (VLT) Cap.
3.0V VDL Use Cap. (VLT) Cap.
' VL2=VBAT Cap. (VBAT) (VBAT)
15V VDL Use Cap. Cap./(VLT) Cap.
' VL1=VBAT (VBAT) Cap. /(VLT) Cap.
1/3Bias VDL Use Cap. Cap. /(VLT) Cap.
3.0V VL2=VBAT Cap. (VBAT)/(VLT) Cap.
VLT=VBAT Cap. Cap./(VLT) (VBAT)
15V VDL Use Cap. Cap. Cap.
1/4Bias VL1=VBAT (VBAT) Cap. Cap.
3.0V VDL Use Cap. Cap. Cap.
' VL2=VBAT Cap. (VBAT)/Cap. Cap.
IAP by No-Bias(VLT BY EXTERNAL VOLTAGE)
No-Bias i VDL Use Cap. (VLT) (Cap.)
VDL No Use (VBAT) (VLT) (Cap.)
15V VDL Use Cap. (VLT) Cap.
1/2Bias ' VL1=VBAT (VBAT) (VLT) Cap.
3.0V VDL Use Cap. (VLT) Cap.
' VL2=VBAT Cap. (VLT) Cap.
15V VDL Use Cap. Cap. /(VLT) Cap.
' VL1=VBAT (VBAT) Cap. /(VLT) Cap.
1/3Bias VDL Use Cap. Cap. /(VLT) Cap.
3.0V VL2=VBAT Cap. (Cap.) /(VLT) Cap.
VLT=VBAT Cap. Cap. /(VLT) (Cap.)
15V VDL Use Cap. Cap. Cap.
1/4Bias VL1=VBAT (VBAT) Cap. Cap.
3.0V VDL Use Cap. Cap. Cap.
' VL2=VBAT Cap. (VBAT)/Cap. Cap.
IAP by VBAT-1/2Bias
. VDL Use Cap. (VLT) Cap.
No-Bias ” VDL No Use (VBAT) (VLT) Cap.
15V VDL Use Cap. (VLT) Cap.
1/7Bias ' VL1=VBAT (VBAT) (VLT) Cap.
3.0V VDL Use Cap. (VLT) Cap.
' VL2=VBAT Cap. (VLT) Cap.
15V VDL Use Cap. Cap. /(VLT) Cap.
' VL1=VBAT (VBAT) Cap. /(VLT) Cap.
1/3Bias VDL Use Cap. Cap. /(VLT) Cap.
3.0V VL2=VBAT Cap. (Cap.) /(VLT) Cap.
VLT=VBAT Cap. Cap. /(VLT) Cap.
15V VDL Use Cap. Cap. Cap.
1/4Bias ' VL1=VBAT (VBAT) Cap. Cap.
3.0V VDL Use Cap. Cap. Cap.
' VL2=VBAT Cap. (VBAT)/Cap. Cap.
IAP by VDL-1/3Bias
- | - | - | Cap. | Cap. | Cap.

‘O B driver BE &FRE MR ERE VBAT/VLT/Cap. » (HEARAFRHIZ E&FHERH#2
AITAT DL |

BITIAPFEFPA0 T -
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10.

11.

12.
13.

14.
15.
16.

17.

18.

19.
20.

HIT"SF2 $4"f54{# COM & SEG 4EFFfE OV BBEELUEE G LCD R VLI~T BT = &
& VLT(VPP)E i &a#k(E21 SEG £/ pins Y EL & BZ 1Fi#E A AP B Fi 7R/ B8 b5l 6 o ¥
VLT(VPP)EE i & sk ) |

7 code option % 1.5V Power Mode RIfa] DIfFFER#EFR F{T"SWPWR $2"#548(& H code
option #E§Z auto-SWPWR’ [ {THE L #: E 3V Power Mode - 3 BAK 5 VREG &I A] DL JEAE
BCF=0 F}E VABT % IAP EBEE%F )#i% BCF=1 {f BAK=VBAT > # BAK iSRRI T
BCF=1 H# TER&YJH#a % 3V Power Mode([R fyH SWPWR ]]# % 3V Power Mode % BCF=0 :
BAK<VBAT &zt » #17iE VREG & BAK=1/2xVBAT, HHEAE VBAT<2.4V §)i#fE BAK &
FR<1.2V DU UG A SR TEERRE(RE&EE Xtal (FIRMER: - ) - EEIEEA code option A
i Power On Reset HIVA%E S DIkt 08 22470 4 reset o

# |AP 5”"VDL-1/3Bias’fE X HE{T"MWM $a,Ry’ #5435 VDL=2.30V option(IAP=1 : force
VDL=1.8~2.55V & VLT=3xVDL &= » ZHREEEE S ER % code option £ 1.5V Power
Mode 27t VBAT=1.5V SR ETUZAR S SR KNIEEFEEZE IAP &E(typical:3.3V)iF VDL
TRRAEE G K g bR VLT(VPP)EERHFE M /HEH % option) -

BIT"FAST $X” {55 {# B/SCLK<=500KHz(Int-RC F/H% EIHEE A28 KR #E) U2 A IAP 5
FEAHERAEN{E S R R e -

HFT"SCC $40” #5234 F Cfg=XCLK (& PHO<500KH?z)

#FT"SXCLK $1” 52 3%7E XCLK=FTOSC(# BCLK < FTOSC)

# CFOSC {#F Int-RC TJ{E IAP=0 &0 #fT SRF $5<H TM2 (Crfc=FREQ)f&+{ & 3%
Ctm2 &y 32KHz X'tal FYFRAE{EETSE BAK 1T IAP SESFEE FRAVIRREIE, Hat BIRREFEEE AR
FHEZ AR AR |AP 550 FREQ & Timer2 HyFRAH(E LI R VPP charge pump R g BE sk
e T A KPS A s i e B O U e g

HIT"FRQX $3,$X” #52& fix FTOSC=0.5/1/2/4MHz 3%5E X=0/1/3/7(Int-RC 15 5054 &5 [ JH %2 ) &
FREQ #fiH} £ 1/1duty & cycle=2us LI IAP charge pump clock & Hy Ctm2=FREQ /] PTR
fEES7A%H( “NO BIAS(VLT BY EXTERNAL VOLTAGE)” #5501 885 S s#as R E1 AT) -
FHIT"SIAP $1/3” 55 A IAP 5= & Hy bit1=0/1 5% £y byte/word JEEE 1% %57 VPP BEEEE
TE 1% P BRAAAET TSR AERAEN(E -

#H{T"SCA $0” {5 & (T SHE B3 SIE*5SHE(R A PRE Timer2 Halt Reset 50 HEFIIAE » #
% timer2 DISMNAZ HETETT PTR f5-S BRI -

BFUTTM2X $f2"1555%E Ctm2=FREQ(cycle=2us) & FT#{E=50(Int-RC 17T HiE %) =>
PTR EEEEF=2us x 50 = 100us({E IAP #={#0{T Timer2 $551& W ATE#TT PTR {55184 &6
W EENE - MEREYT PTR {5558 ESREEERET Timer2 {55 7 0 H#f7 ~—(E PTR
FESEEFE-) -

BT MVUH FEAMHRATE S 50E SRAM {17 |AP BEgt & Rhibaafrikny HL{E -

HIT"MRI(#) $0/1/2/3"$54 % HL FrfsE RAM {izhikfy 4bits data {#3%Z 16bits MRI {752 - 411
TM89PL39 HIE 2 MRIH(#) @HL/ZR #5241 HLIZR FiH5E 16bits mode RAM {irii-fy 16bits
data {#i% % 16bits MRI B {722 -

1T MVL/H ZEAHRERE < 5% E Table ROM IAP JgEgE{r i1y HL {E (word JE§% 2% HLO bit) -

1T PTR 553 EH 8 A HALT BiUEITEERREME& H Timer2 74 halt release BfEFH HALT 585 -
£ IAP = {7 LDL/HM)f5< g HEVJ 2 Margin Read = » £ BAK=3.3£0.1V #i[E A 1]
F£/ Margin Read EFGEEUERE R AT E RS B Bsd S st B a2 0 rl BE 4R B R DL AT
F o E SRR A B SR -

EFF VLT(VPP)ERRIEFRE R HENBT Timer2&MRI(H)#)EHRATE & HET M —(E PTR
FES EESRENE -

TESERFTE Y |AP JESE I HE 1% BT SIAP $0/2” 55 kR |AP f5E=X -

HECR VL1~3 BRI IEH BB LT 'RF2 $47H55 [0 2 [EH BURH = -

REPEEA BCF fBi=EEHTY Max.&Min. BE B (B P4 1 FFEHUE BAK FBERRAI A DAIFEA SR%E VBAT
BRI T DLdT MWM f5S B ERERITT - )DL LDL/HMFESsEHEE IAP JE5%1Y Table
ROM&SEgES & I AT » 5 L BRI [E] 1AP R P 2R
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2-13. Serial 10(SIO)

TMS87ML28 it 12C(Master Only)/UART/SPI =F 75 ERMEHETHEE(SIO) » FHYiE = Fais =[5 iF H RE5E
EH T R RCE IR ERERY Rm ikl > SRBAEEAITIEFAT -

L.

UART & 12C TI{{eE FHEE SR 885280 [OA1~4" code option HYJEI T HAIfr B e 28 SPT £ SIOX,Y Ml
fir > o —(E I 8L SPT LA SIOX,Y MAlfiz({EZHF A SIOX/SIOY A =#& SIO = Uy
 » #dEsm DSIOPHL=1 B DC f5i5t 2CEN/UARTEN/SPIEN=0 B3 pull-high {/y&RE) » RS
#EFEAE Y SIOX/SIOY FF%5E B Open-Drain EUE4ERFAE SIO EXEHIRAE) -

TMSTML28 A% SIO fHEEHI pull-high/low EEFH > B]EH code option &+ SIO #HEE pull-high/low FEAE
FERRIERE VBAT=3V &Y 40KQ [H{E DA & — e e - (235 Ein sk 4l s s R e ERTa
BERAl B2 DC R THE T A Y M EE FH Rl AT 2885 — % 3V Power Mode PEAE DABTE#ES -

AT MWM $c,Ry F5< B FEHE A —(EfE= - UART/SPI B [R5 e B i wUSE S

1T MWM $4,Ry 55 A[E%E bitd=1 & HI bitl,0 % SIO A Clock Source » TM87ML28 F2fik
SXCLK,FREQ, Timer2,Timer3 VUfd Clock Source £ :

a. 7% Clock Source #Ei% SXCLK HIZESL#T MWM $4,Ry f543%7E bit3=0 & F bit2~0 35EiE
XCLK #YBRMME A SXCLK Ay HAHRE HHT MWM $4.Ry f5S5E bit3=1 #ZEFEE clock
source=SXCLK °

b. “E&E FREQ & SIO Clock Source HFZHIGEHITHIT SCC 545 E Clg=XCLK {5 SHa#R[EH
W HZEB TFEEAE SIO BrE AR 708 A FREQ FEHAMIThaE DL 5228 SIO 1R & JEREE -

C. “EasiE Timer2/3 B SIO Clock Source HFRIZEYZGHITEYE Ctm2/3=XCLK EEFRIFS[ED - b
— H#EEEE Cm2/3=XCLK 1% Timer2/3 BYENELRHEAHRIEE SIO SE&%t& s & 5 8hE e
RL2/3=1 & SRP2/3=1 & HRF4/7=0 - # - #EZE=F(Ctm2/3)+(Timer2/3 set value + 1) °

d. TM87ML28 &t ST30V $5< A Timer3 £ underflow HFEEFEEST FREQ/Timer2 mask —{
Cfa/Ctm2 AT A FHEE R EAEENIERE - LHZE UART WiREPPIF T T A e it 2 50iE
HERAERME o AER Int-RC JRA[SefE%E Crfc=FREQ(Cfq=XCLK) 2 & B #IT SXCLK 5
SEE Crfe=XCLK B TMR2(Ctm2=X" tal F2EHHZZKE) Control RFC 2¢&H CX/2 Control F=
SNERSERR ER AR T A TEIEHE Int-RC FEREZFHFE I ST g 1IC SRR EEER
DUZF|EIE X tal ST (G724 1-10-1-6 /)\GTFEa8) -

BT MWM $8,Ry F5 AT H bit3,2 5% 3E SIOTYP2,1GEE461E=00) DUE S Eim S e g EE &
EEE SI0 #5rE0E2E0 VO pins £ DC B0E Open-Drain 55 & #FTA MHRARM B2 H /MR L
Pull-High/Low EERHAIFTHY bitl 8%& DSIOPHL=1 (EE4G{E=0)FH1HREA pins AZERY Pull-High/Low &
BE (DC = 5 BhRAPAZ IR Pull-High/Low #EFH) = DL MR EERERTEFE A Z47 reset 4 &[]
FREARME - HrrPRTUHRE EA SIO BAZCEARIE A FF A TERY -

BIT MWM $6Ry mIEE ST BB (I S TR E S E S TE I EERE) SIO FiRHIE) » BT
MMW Ry,$6 FJEEHUAH[ Flag

T MWM $5,Ry A] B SIO B il oy s = s -

T MWM $2,Ry A3 E i ZoRHY low-nibble » ZR&ETT MWM $3,Ry I E#iH AR high-
nibble & FALGHETT{HE -

1T MWM $7Ry # 3% & SSRE3~1&INTFEN #E §2 57 1 SIO & INT release flag( {E 41

TM87ML28/TM&9PL39 INTFEN #E4A{E=0/1) » F}* SIO i INT A HRF2 flag i FE%{T MMW Ry,$7
SEHY SSCF3~1&INTFE LLHIER release 35 o
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10. BYT MMW Ry,$2 54 0] 55 A SR low-nibble > ZA1&#7T MMW Ry,$3 35S 3B A LR
#Y high-nibble & JEF#HHBEEEULHY Flag °

2-13-1. 12C(Master Only)

TM87ML28 H 2 12C Master Mode ZIAE » DA ERBH 12C B T/RAZ&AHBAAHET
1. #{T MWM $C Ry $5<&5%E[Ry)= 0001b A 12C fEx -
2. #TT MWM $4,Ry f55 %8 12C SCL #% » Bl UART&SPI Z541F

a. SCR3=0 : Hijft SCR2~-0=000~111 % B SXCLK=XCLK/4/8/16/32/64/128/256/2 -

b. SCR3=10 : SCR1,0=00/01/10/11 #&#% SXCLK/FREQ/Timer2/Timer3 > ifil& T SXCLK

B 2 4h > HerEaH AR EERDL 2 42 SCLAER -
FHA 12C i EKERR SDA pin BE(i2fE SCL pin A& VRFEIEENT - HUEREERDL 2 DA SDA Bl
SCL ##EEELESTE » Kt SCL pin HiL EEEs A 1:1 [LF] > #0588 FREQ/Timer % 12C Clock
Source WA EHE N Pull-High F2ERF - FREQ/Timer {58 F AR - 71 0% 5 PN B 2 A IR S AR By
SCL 9 2 Y N K7 ERAMm A THEF -

3. AT MWM $8Ry §5% 1 bit3,2 #5E SIOTYP2,1 4ERF bit2(DSIOPHL)=0 F@HAEE pull-high EERHIE
S AT FRFTR -

SIOTYP2,1 00(initial) 01 10 11
12C SDA(I/O) NOD(I/O) NOD(I/O) DC(O)/NOD(l) DC(1/O)
,SCL(O) , NOD(O) ,NOD(O) ,DC(O) ,DC(O)
*12C-1 *[2C-2 (For Single- (For Single-
(standard & for (for Multi- Master) Master)
Multi-Master) Master)

NOD : N-type Normal Open Drain.

DC : CMOS output.

*|2C-1 : SDA(l) disable Pull-High when SCL=High to reduce current.
*[2C-2 : SDA(]) always enable Pull-High to avoid ACKI:.Low->High at SCL=HIGH.

a. SIOTYP2,1=00 = : EifLias%ElEH - SDA&SCL & 14 Open Drain fEZ(HE A 7Y Multi-

Master JEF - {H &4

FMEFE - E SDA RS HE N 'O Z AR pull-high

I+ % SDA b A BRI A3 A A 0" AIZE SCL 7ER 'L 'i @RAFA pull-high 1 -

. SIOTYP2,1=01 f&={ : B SIOTYP=00 #={[Ef SDA&SCL & EfZ4E Open Drain {5zl

FAFY Multi-Master fEF - (HE &35 ACK i AS95(F SCL FE BN Vg AR O VIEARE
3K SR RHERE) pull-high B FHAYEAER -

SIOTYP2,1=10 fEizt : SCL Jy DC @it A% SCL pull-high #EHCER Single-
Master [EEFH] - SDA g =/ fy DC =X - B Em A=) 8L SIOTYP2,1=00 %
RN pull-high =R BEEARESME Multi-Slave JEF(FTA Slave &7 5
Open Drain #ig 5= #o{Eln 2815 {7y& 52 pull-high [EH)

. SIOTYP2,1=11 f#5{ : SCL £ DC #tif5s{ & SDA sl i =kdi A &2 DC HA(HAETE

ACKI fiz el e B Eh pull-high) » &R 7] 8 & FEE L o] FE -l 2R 1S > (HEBE AN IMNE
Single-Slve JEFA - #ER{F % STOP bit SERZEIETT MWM $5,Ry F555&E START=1 ZHj
IR (Ef &Ry pull-high > (HFE BUSY:1->0 2~ Fi{li @ 4R st - fRIEmEE S5
[RQ &{E SDA:0O->1 IFE#E Z /) 1/2 cycle of SCL Z &4 A, » {RINEZHREHE IRQ FER -

4. T MWM $5Ry #54 ol H bit3 2 & I2CEN = 1/0 Ex@h/BEE 12C I H bit2~0

STRSTP,START,STOP 4H-& 5% & A [B] i =40 T FRpT~

| STRSTP | START |

STOP | Description

Preliminary
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

X 0 0 Nothing

0 0 1 Sent STOP bit after ACKI/ACKO bit by WDATH/RDATH for write/read
mode.

0 1 0 Sent START bit before MSB of data by WDATH

0 1 1 Sent START bit before MSB of data by WDATH & sent STOP bit after
ACKI/ACKO hit for LSB of data =0/1.

1 0 1 Direct sent STOP bit

1 1 0 Direct sent START bit & force to Write Mode(don’t care LSB=1) after
write SDAT7~4.

1 1 1 Direct sent START & STOP bits

a. START&STOP=00 : K& HHEHITEMBLE - th A FRIBRE®RT MWM $3Ry =02
MMWRy,$3 4H & -

b. STRSTP,START&STOP=001 : %ﬂﬁ?ﬁxﬁﬁﬁﬂﬁﬂf AR A g - EFRAT
MWM $3,Ry / MMW Ry,$3 $5 <10 HE B RHEE SR G 4% STOP bit BB - fEHRE
R E R 58 ik s ACK B ¥ (SLAVE) Z R (2 1L #n tHiE U DUE Z R AE
{8 STOP bit(ACKOSTP=0) - {#iX/fzUiE = Fr oyl R A E R -

MWM $5,Ry J Ry=1001
MWM $3,Ry H

SBUSY

ACTF
A A A AN AN A A W AU A
T S S N N S S I W LT

| | | | | | | | | | | |
IDLE ‘ BEGIN ‘ DO7 ‘ DO6 ‘ DOS ‘ DO4 ‘ DO3 ‘ DO2 ‘ DO1 ‘ DOO ‘ ACKI ‘ STOP ‘ IDLE

MWM $5,Ry J Ry=1001
MMW $3 Ry H
SBUSY
ACTF
SDA(NOD/DC) >< X >< >< >< >< ><

c. STRSTP,START&STOP=010 : #{F& R &AILEIEIE » —ESEE T MWM $3,Ry 3§
A G START bit 242 BdaE % —(# Byte Bkt » 35 LSB=0 AIfF MR (&
BHE > (B/2% LSB=1 Rl AU H BB —{l Byte BRH& FHE MRS T—(EEI(E -
e NS BRI e 51 T T BB F -
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

MWM $5Ry J Ry=1010
MWM $3,Ry H
spAOD A A AU A A A AL
SDADO (A D S S G O O

o Clear by execute “MWM $7,Ry((Ry)=XX0X)" ,
SSCF1(TRBE) “MWM $3,Ry” , “MMW $3,Ry” for I2CEN=1
| | | | | | | | | | |
bLE | start | DO7 | Dpos | pos | posa | pos | po2 | por | poo | acki | IDLE

MWM $5,Ry J Ry=1010
A A - U A s e A
50100 A N Y Wy AN S (Y A v

- Clear by execute “MWM $7.Ry(Ry)=XX0X)" ,
SSCFI1(TRBF) “MWM $3.Ry” , “MMW $3,Ry” for I2CEN=1

|
| IDLE

\ \ \
IDLE | START | DO7 o

d. STRSTP,START&STOP=011 : #{Ti& A~ A ILEEE - —EHEFHZEEIT MWM $3,Ry 5
SHFA &5k START bit ZMEFIGEAER » FHIETRRE LSB=0 A H#{H#7% STOP bit
B > 75 LSB=1 HIl#E AfZIE > 42 —(E Byte BRI % FHE L STOP bit iR -
AR BE R  47 BA0 T @ s

wrssrs || e
woissws ||

N U A L AW A AT A AT AT WA A
oo\ wem
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

MWM $5,Ry Ry=1011

J
J

spANOD AV A e A B I
soADO) A G Y e A G

e. STRSTP,START&STOP=101 : ${T1& & E & %—{F STOP bit Bt - BFp20 NEFTR ¢

MWM $5,Ry H Ry=1101

SBUSY
ACTF

SDA(NOD)

SDA(DC)

SCL

IDLE ! STOP ! IDLE

f. STRSTP,START&STOP=110 : ¥i{T{4 & Ef#{# % —(# START bit » [HEZHEHIT MWM
$3,Ry 15012 A5 LSB=0/1 B &4 e Ha A DI IR Software Reset FIAEA AFEK

R4 BT
MWM $5,Ry H Ry=1110
MWM $3 Ry H

SBUSY ‘

ACTF

|
oascn | A Y VY VY WY A WA A T S
)

SDA(DC)

IDLE ‘START‘ IDLE IDLE ‘BEGIN‘ DO7 | DO6 | DOs ‘ DO4 ‘ DO3 ‘ DO2 ‘ DO1 ‘ DOO ‘ ACKI ‘ IDLE

g. STRSTP,START&STOP=111 : {774 & H B 1% —(F START bit 3 H 2382 (#H 1% —(F
STOP bit DIFEHIEFETC Software Reset ZEIJRE4HEFE K - KU MEIFT/R -
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

MWM $5,Ry H Ry=1111

SBUSY
ACTF

SDA(NOD) \

SDA(DC)

SCL

IDLE ! START ! STOP ! IDLE

h. D EBEARE R RS A GBI E —EET MWM $3,Ry 50E MMW Ry $3 {5 CEfEEALE
ZIEFHETT MWM $3,Ry BUE MMW Ry, $3 155 X & RAUETERHEIENE - SCRRHE#IT
MWM $5,Ry EE& STRSTP,START,STOP 5=, o {#ia/BatiE (s o0 hilan N3 -

MWM $3,Ry
MWM $5.Ry H

SBUSY

ACTF

spANOD) [V W U Y Y A Y A W
SDADC) \ >< >< >< >< X >< >< A /

IDLE ‘BEGIN‘ DO7 ! DO6 ! DO5 ! DO4 ! DO3 ! DO2 ! DO1 ! DOO ! ACKI ! IDLE

MWM $5,Ry

MMW $3,Ry H
SBUSY
ACTF

sDARODRE) S S D O D B B

I DLEFRFPREEAE MR {E#i% STOP bit 2/l SCL 1 IDLE G EHEEN'0  #E SCL K
Open Drain A {HEEEINME pull-high FFH(DSIOPHL=1) IR+ 5 {5 B I FE R AR
& .
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

5. #{TMWM $6,Ry 54 11 H bit3~0 43 FlIz%E SDOCHK,ACKOSTP,WTACKIO,MKACKI IHEE ° 47 HllER

BHANT -

a. MKACKI : & MKACKI=0(E4A{E)HF > #5 ACK B AE5% AEE AL U RIEr 42 72% STOP bit &
Bl H &A% E EROFEN=1 Kfg{ EROF=1 - ‘Ei & MKACKI=1 FfHIE ZH% ACK i A (S
FELUFEHENRC Software Reset FEINFEAHAFEK  H3E ACKI BT yE{# ACKF=>1 D/{t
A FEEE - MKACKI=0/1 Ef 543 A4 R 31E A -

[2C MKACKI=0

MWM $5,Ry H Ry=1010

MWM $3,Ry H

L
J

soAcion A A A AN A A A
SDA(DC) \>< >< X >< >< X >< >< /

SSCF2(EROF) ‘
| | | | | | | | | | | |
IDLE ‘SBTE‘?J%E/ ""bo7 | pos | pos | pos | pos | poo | por | poo | acki | stop | miE
I2C MKACKI=1

MWM $5,Ry H Ry=1010

MWM $3,Ry H

A [ Y Y L Y A Y AU A A |
5400 (U A N N S S SN D Y

g | STARTT T s T pos

IDL BEGIN : DI7

AT EEFIAT T  #EC STRSTP,START,STO=011 & 111 5&f¢ Atmel EEPROM Software
Reset Y2k :
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

Example for Atmel EEPROM Software Reset

MWM $5,Ry H Ry)=1110 H Ry)=1111

MWM $3 Ry H

s [ | L
e T
S R RYAYAVANWRWaUATN el

IDLE ‘START‘ IDLE ‘BEGIN ‘ DO7 DO6 ‘ DOs ‘ DO4 ‘ DO3 ‘ DO2 ‘ DO1 ‘ DOO ‘ ACKI ‘ IDLE ‘START STOP ‘ IDLE

(Set MKACKI=1 to disable STOP bit for no ACKI input)

b. WTACKIO : #46{E=0 » EitE WTACKIO=1 FHEMRS AT ERHE LSRR A WAIT
AR SDA BRI Z&A & ¥ ACKI bit (1% SCL LIgH ¥ /5 (SLAVE) RIS ZAE 72
WM TN FAE R A A BN O'[0178 ACK J5=( - B P40 FIEFTR

I2C WTACKIO=1

MWM $5,Ry H Ry=1010,1011

MWM $3,Ry H

sDANOD) U Y
500 [ O D O O

SCC

| |
IDLE ‘SEE(\J}}IF{/‘ DO7 ! DO6 ! DO5 ! DO4 ! DO3 ! DO2 ! DO1 ! DOO ! WAIT ! ACKI

c. ACKOSTP : & ACKOSTP=0(FAG{E)IF Z: 4t & LA 12C J5z(fE{#i%x ACKO B 1% FHH
% STOP bit » [fi & E ACKOSTP=1 Z1£RII&LL STOP bit Hif{; ACKO bit DI4#%1— {[E SCL
B R B M S 3 5 (SLAVE) ) A ACKO=1 [ & 188 i HAR AV © 05 o4 [
BT

12C ACKOSTP=1
MWM $5,.Ry J Ry=1001
MMW $3,Ry H
SBUSY
ACTF
D S A N S G

IDLE ACKO/
oI7) | DI7 | DI6 ! DIS ! DI4 ! DI3 ! DI2 ! DIl DIO ! STOP ! IDLE
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

d. SDOCHK : i##5fE=0 » EHE SDOCHK=1 K& & eErfp&praftisnitil SDA fir &2
E—E(BEMTTHERRACKO) » —HA—E#4:1% SDA&SCL & 17 HIRH P = -
HEZ e e B (i e A &raeE SBUSY=>0 E4: TRBF(% TRBFEN=1){H& &
i ACKI > 553 E EROFEN=1 I ERIE 7 L EROF=1 JE5% - BFF40 FEFTR

12C SDOCHK=1 for DO7~0 fail

MWM $5,Ry H Ry=1010

MWM $3,Ry H

SBUSY
ACTF
SDANOD/DC) \ \ /—\ fail/ Don’ t care
SDA OE(NOD)
SDA OE(DC) ‘
SCL / \ /
SCL OE(NOD)
SCL OE(DC) J ‘

SSCF2(EROF)

Clear by execute “MWM $7,Ry((Ry)=XX0X)",
“MWM $3,Ry” for I2CEN=1

| | | | | | | | | | |
B ;Tﬁ‘zig ! po7=0 | po6=1 | DOs=0 | DO4=0 | DP03=0 | DO2=0 | DOI=0 | DOO=0 | AckI | sToP

|
IDL T

12C SDOCHK-=1 for ACKO fail(mask check for last byte if ACKOSTP=1)

MMW $3,Ry H

SBUSY

I
ACTF S
SDA(NOD/DC) X X >< >< >< >< >< / fail

SDA OE(NOD/DC) ﬂ

SCL OE(NOD)

SCL OE(DC) ‘
o Clear by execute "MWM S7.Ry(Ry)=XX0X)" ,
SSCF2(EROF) “MWM $3.Ry” for [2CEN=1
| | | | | | | | | | |
?SIL% "o T oo T oos T oow T oos T o2 I oo I b Tackoo! stor | mie

6. T MMW Ry,$6 f5< R H bit3~0 47 A:EHEL ACTF,ACKF,EAF,SBUSY 5% -

a. SBUSY : ji4a{H=0 > EHITERE(FI &g SBUSY=1 HE[HEGRRA G EZ]
SBUSY=0 ;iR%E -
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

b.

C.

d.

EAF : #£45{6=0 > & ACTF=0 ¥ SDA:1=>0 @SCL=1 Il&s%E EAF=1 %] SDA:0=>1 @
SCL=1 - [thpEARCE IRQFEN=L AlgZEL IRQF=1 5t - EZIJHAERE 5 (Slave)$ifT
WNEREIFER iR e 2t IRQ {E5% @A Master SEHUERHEHEGE Multi-Master & IS & HoAh
Master SITEIERF Al HERE EAF @ 1->0 1R FEBRIGHT TENELIEE 8128 - P40 NEIFTR |

I2CIRQF & EAF

MWM $5,Ry H Ry=1X1X

MWM $3,Ry

2]
o
=
=
Z
(@}
g
v
@)
o

j

[‘_'
)
=
=
2
%]
=
=
)
=1
o
=g
2
7
=
2
8

SDA OE(NOD) T Exe. MWM $3,Ry after EAF:1->0 to avoid conflict
SDA OE(DC) j Exe. MWM $5,Ry after EAF:1->0 to avoid conflict
SCL J \\Lf’ijlﬁ-Lovv\\&)i(iqﬁ’ers M@? ,/’
SCL OE(NOD) T Exe. MWM $3,Ry after EAF:1->0 to avoid conflict
SCL OE(DC) j Exe. MWM $5,Ry after EAF:1->0 to avoid conflict

B

EAF
Clear by execute “MWM $7.Ry((Ry)=XX0X)" ,
SSCF2(EROF) “MWM $3Ry” for [2CEN=1

| | START/
STOP IDLE IDLE | o

WEFT7R - & SDA i DC output (i - #i{T MWM $5 Ry {55 S0E START=1 FHERL
B SDA Ry bz > BMURAERESE EAF=>0 12 J7 H[E0E START=1 -

ACKF : MEAA(E=0 » {EAZ0 % — (R T4 20k 4 B HTs 77 (Slave) G — (i ACKI=0 BT
T TE R SRR BRI (E o o N ACKF ffEst ACKI BRRL(E » %5 ACKF=1 HIFERE 7k
[Oo]78 ACK (E5F » [IEIFE A% EROFEN=1& MKACKI=0 Hij&ZE=4 EROF=1 j&5E -

ACTF : #E44{8=0 » &L START bit Bl#a@s%E ACTF=1 §%| SDA:0=>1@SCL=1
@ EE] ACTF=0 LUR TR 12C BIfF 2 A5eH -

7. YT MWM $7,Ry $§% A H bit3~0 43 Fl5%E IRQFEN,EROFEN, TRBFEN,INTFEN=1(E44{E=0) Ll ZE 4=
IRQF,EROF,TRBF,INTF JE52(FEAA{E=0) T MMW Ry,$7 f§< 580! » #5:% 7 1EF2=1 2/& HEF2=1
% IRQF,EROF,TRBF,INTF H f—{li5%=1 HI ] Ez#E) HRF2 Release °

a.

b.

INTFEN&INTF : #2445 =0 > fH}jA SIO EZ INT f£F] HRF2 Release > ##tEE) INT A&
release WMVEIGAIEEE INTFEN=1 J5a[4E INT pin fF&EREGRFFES INTF=1 > 50 E
INTFEN=0 &]3%Ek: INTF HE5E -

TRBFEN&TRBF : #44{E=0 - &% TRBFEN=1 T[{E&% SBUSY:1=>0 i§7ZE4: TRBF=1 » $}
1T MMW $3,Ry 1555 EEHTT MWM Ry, $3 f508(# 5% E 12CEN=0 =¥ 3%E TRBFEN=0 &
] 5kR TRBF 5% -
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

c. EROFEN&EROF : #244{E=0 > %F EROFEN=1 T[{f34 % SDOCHK=1 % &4 SDA &
BE%E0RI& ACKO=1(ACKOSTP=0)~r—&{a & ACKF=1 i§zE4 EROF=1 > #{T MMW
$3,Ry 5L E L E 12CEN=0 =\ &% & EROFEN=0 & 1];5Fx EROF JiEsft -

d. IRQFEN&IRQF : #E44{E=0 » %5 IRQFEN=1 iJ{f ACTF=0 &%/ SDA:1=>0 @ SCL=1
E4 IRQF=1 > FERITHER EAF=0 212 0T MMW $3,Ry f5-5EE 3 E 12CEN=0 5¢#
0 E IRQFEN=0 &1 %5f% IRQF JE5T °

2-13-2. UART

TM&TML28 $&ff: UART Master & Slave SEEEINEE > LA TNEREA UART T 2 &AHRAHET -
1. #HIT MWM $CRy $52&%ZERY) = 01XXb # A UART #= 6 H [EFH bitl,0 3%%E TRBS,

UARTIW 5= :

a. TRB8=0/1 %5 UART k& 8/9 bits &l {H i » & TRB8=1 % bit 9=TB8(FH #h{T
MWM$5,Ry #§4 bit0 5% 7E - FE4A{E=0) -

b. UARTIW=0 %5 UART {#H#A&BEUTST B TX&RX pins J&17#:4/T - UARTIW=1 HI%E
UART & UL e L TXD pin StR 53 BE#EST - TXD pin S8/ U REN=0/1 %
HICEAHEAE SIOTYP2,1=11 #DIETEFEE > [K TXD pin 6/ AB=(H REN=0/1 #%
HPIH& DC #{ErRAES Pull-High 8&[H - & FEEEEH STOP firyoff TXD i Al 2 1%
WERLE e HHEE ALY FHiE REN=1 & LY A STOP {irt(E¥ 75 f TRB8=1 &=
HIZAETE RXBF=>1 1% delay KA 1/2 {EfE5) % 5% E REN=0 DUk floating #£4:) - /7
WHNEFTR

1WIRE (TRB8=0 & RXCK=0)

REN ‘
MWM $3,Ry H
SBUSY
TXD DO7 STOP \ START / DIO X DIl X DI2 X DI3 X DI4 X DIS X DI6 X DI7 X (SRlé;P) / \ START / DOO X DOl
TXD OE (POD/OD) ~DO7 ~DO0 ~DO1
TXD OE (DC) ‘
<TXD(POD/OD) enable Pull-High when OE=0 if DSIOPHL=0>
<RXD(OD) always enable Pull-High if DSIOPHL=0>

2. BT MWM $4,Ry 15-78615% UART16 (A0 - BT 12C&SPI 25411 T -
a. SCR3=0 : f SCR2~-0=000~111 3% £ SXCLK=XCLK/2~256

b. SCR3,2=10/11 : SCR1,0=00/01/10/11 3% SXCLK/FREQ/Timer2/Timer3 i Fyf# b/
HEHEE((TXD/RXD) &x{E{#H# bit(ffz> - Baud Rates)y 16 B3 -

HIFY UART S EGRr st - NIEERIE XCLKARG RISy UART #5811 2 1y N KOTSRS I mT 5
1% SXCLK Jy UART #f:11y 16 (B AT EAHE), SRR MNEE R R
H#A{#EH FREQ & Timer E4: UART Ry 16 f£4E & %% FREQ & Timer2 & r#EmH#h{T
ST30V f5<-H Timer3 fifaf 2 IR 805 -

3. T MWM $8.Ry $5<F bit3,2 #E SIOTYP2,1 4EFF bit2(DSIOPHL)=0 B A £ pull-high FEFHAF
BIEFRF LD N ERFTR

SIOTYP2,1 00(initial) 01 10 11
UART TXD(l/O) NPOD(O)/NOD(I) NOD(I/O) DC(O)/NOD(l) DC(1/O)
,RXD(l) ,NOD(I) ,NOD(I) ,NOD(l) ,DC(I)
(standard) (For Multi- (For Single- (For One By
Master) Master & Multi- One)
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

| | | Slave) |

POD : P-type Normal Open Drain.
NOD : N-type Normal Open Drain.
NPOD : N-type Pseudo Open Drain.
DC : CMOS output.

a.

SIOTYP2,1=00 #&{ : RytlaasEfE - TXD pin iy NPOD (g 0=>1 Ff—Ff4A
1/2 XCLK HfR e deli HE ALY PUINERE (L _EFf > 2% 0 Pull-High 4R > #CE5 AE
Multi-Master ZE8E52 2 A EE S - TXD(UARTIW=1 & JE{#HEREIZCHE)/RXD pin & NOD &zt -

SIOTYP2,1=01 {5, : TXD & RXD pins & &—HR#E) Pull-High Z&[HAY NOD &=, » B>
Multi-Master JEF -

SIOTYP2,1=10 5= : TXD pins #HiF & DC 5 DLET&#EE - TXD #IiH = (VARTIW=1)
Bi& RXD pins AI|{/5 5 NOD #= - #F 7> Single-Master & Multi-Slave JER -

. SIOTYP2,1=11 {5z, : TXD & RXD pins & & DC 5 LA5E 2 LFR Pull-High EfHFEE& LR

THEEZERCHIENE - BAR A -
TXD pin fEfTA S EE A0’y B & BAR pull-high BEIH LIRS -

4. {7 MWM $5Ry 54 0/ bit3 % E UARTEN = 1/0 Ex#Ey/EIEH UART W H bit2~0 % E
REN,RENRLS,TBS :

a.

b.

C.

TB8 : & TRB8=1 i o] F A s% & iR 55 SUEERMLIT ©

RENRLS : fx TRB8=0/1 &zt » & RENRLS=0 H5#:U5%] STOP/RBS fi7 T RXBFEN=1
(e L RXBF=1 - RENRLS=1 H5HI & #2045 %] STOP-bit/RB8=0 i# LR &2k RXBF=1 -
RENRLS=1 fER HAY4I T EREA :

(1) TRB8=0 : STOP {iryTIEH fE AN’ » EERNFIEA O RIFR STOP iyt A IEH HA]
DRI EE S A B -

(2) TRB8=1 : & Multi-Slave JEFiFFTRELEIHY RB8 {iryt=0/1 (ARE I LT > BE
RB8=1 JHAE &L T B E R IR SR ELEFIH C - S~ 2HI4ER; RENRLS=1
LIRS 1% 1 Master AT HAVERMIZITAH > 2 RlEeE RENRLS=0 DI & Master ft
EHRERHT -

REN : #2461 =0 > 3 REN=1 jff{X UARTIW=0/1 EE) RXD/TXD U - %
UART1W=1 & TXD J DC fii =S REN=1 4 & RHEAHH L -

5. #IT MWM $6,Ry 52 0 H bit3~0 43l E TXDCHK,CLRXF,RXCK, TXCK IHAE © S HIEREHAI T -

a.

TXCK : #24A{H =0 » TXCK=0 & {#EXABtART&45 1% (35 RX 16 {24 Clock Source 1 TX “R[H
s RX BACETTHR)[Ee{F 1 16 208 Clock DAETEHREE « 3% & TXCK=1 &{f TX Clock
— ELBE A BB R RR (2R (o] 4R E R SR _L DLt S i 5 i 2 17 (E0H] START
IR ESEEAE ] - EiE TXDCHK=1 & TX & RX E[AEE Clock Source H#ZHE:E
TXCK=1 DL#Efe TX START firjrHi Clock RE4: race [EE MiRE4 TXOF - LLiig
TXCK=0/1 TX-SCR/16 40 M E T~ -
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

TRB8=0 & TXCK=0

MWM $3,Ry H

SN U N A A N N O O I N N

TXD START / DOO >< DO1 X DO2 >< DO3 >< DO4 >< DOS >< DO6 >< DO7 /S'I‘OP \START / DOO >< DO1 X DO2 >< DO3 |
SSCFI(TXBF) ‘ Clear by execute “MWM $7Ry(Ry)=XX0X)", “MWM $3,Ry” for UARTEN=1

MWM $3,Ry H

TX SCR/ 16 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘

SBUSY(TX)
TXD START / DOO X DO1 X DO2 X DO3 X DO4 X DOs X DO6 X DO7 /ST()P \START/ DOO X DO1 X DO2 X DO3 X DO4 X DOS X DO6

TRB8=) & TXCK=1

MWM $3,Ry H H
L N N N N S U U U U N N O B
SBUSY(TX) Q

TXD \START / DOO X DO1 >< DO2 >< DO3 >< DO4 >< DOS >< DO6 >< DO7 / STOP \START / DOO >< DO1 X DO2 >< DO3

TRB8=1 & TXCK=0

TB8 :>< ><
MWM $3 Ry J H
I T R N N ) N N N I N S T
SBUSY(TX) J 4‘

TXD ‘\S’l'/\l{'l‘ / DOO >< DO1 X DO2 >< DO3 >< DO4 >< DOS >< DO6 X DO7 X TB8 / STOP \START / DOO >< DO1 X DO2 >< DO3 X:
SSCFI(TXBF) ‘ Clear by execute “MWM $7.Ry((Ry)=XX0X)", “MWM $3Ry" for UARTEN=1

® TXCK=0 B4 L@~ {#iE STOP fiztse BT MWM $3,Ry 55814
? SERATE{FEIE TX clock DIEiEFEEREETT MWM $3,Ry {55 FEE) TX
clock - JFEHSF 5 PRI B 75 T 0T (AR EEL 2 BiR[E] o Z54F STOP AL je&l sRATEIT MWM
$3,Ry f55{#H1E N —EERH TX clock &= 1Fifif#E START {7t £E1 TX SCR/16 [5251%
A EE0 o PRI EEAREEM AR R -

% TOXK=1 A0 EEFTREIE M STOP fI7t5eh 2 fe b4 AR TX clock By
START {iL7E €1 5551 TX-SCRI/L6 25 A BRUIAL'O » R SR AN 4e 152 -

TRB8=1 i%{/y&= STOP fir jo{# 4% % FE 1 TX clock -

b. RXCK : #E#4{H =0 > RXCK=0 HE{&:H1%] RXD/TXD pin(UARTIW=0/1) N &4 € 17 BNs%
RXSF=1(# RXSFEN=1)&I:#% 4 &) RX clock » 521 %5] STOP/RB8(TRB8=0/1)1%
{2 RX clock DIEf&#EE - RXCK=1 FEHI&—E @) RX clock - JHEAGEr4%iE Majority
Detect ## J& ¥ B & RXD/TXD pin(UARTIW=0/1) & fir @ 1=>0 7 &% E RXSF=1(#
RXSFEN=1) DI[E(KERA] START f2& BrEj#UEFFills% RX SCR/16 Pl - LLER
RXCK=0/1 RX-SCR/16 41 FEFTT
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

TRB8=0(1) & RXCK=0(Max. lcycle error of XCLK(if set Ctm/Cfg=XCLK for SCR) for RX sample)

RXD START / DIO >< DIl >< DI2 >< DI3 >< DI4 >< DIS >< DI6 >< DI7 >< (S];f}%l; /(STOP)
SBUSY(RX) A ‘
v STOP .
MAJORITY START DIO DIl D12 DI3 DI4 DIS DI6 DI7 (RBS) (STOP)
RX SR 16 RN I U N NN U N B
DI7~0( & RB8) ><
SSCF3(RXSF) N Clear by execute “MWM $7,Ry(Ry)=0XXX)", “MMW $3,Ry” for UARTEN=1
Qe Clear by execute “MWM $7.Ry((Ry)=X0XX)" ,
SSCF2RXBE) “MMW $3.Ry" for UARTEN=1
RXBF=0 if RENRLS=1 & STOP(RB8)=0
TRB8=((1) & RXCK=1(Max. lcycle error of SCR for RX sample)
RXD \START DIO >< DIl >< DI2 >< DI3 >< D4 >< DIS >< DI6 >< DI7 >< (sgg;; / (STOP)
SBUSY(RX) ﬁ ‘
[
T ADT STOP .
MAJORITY \SIARI / DIO >< DIl >< DI2 >< DI3 >< DI4 >< DIS >< DI6 >< DI7 >< (RBS) /(STOP)
DI7~0( & RB8) / X
woane | | AL | ) L L L ]
SSCF3(RXSF) & Clear by execute “MWM $7Ry(Ry)=0XXX)", “MMW $3,Ry" for UARTEN=1
SSCF2(RXBF) ‘ Clear by execute “MWM $7.Ry((Ry)=X0XX)" ,

“MMW $3.Ry” for UARTEN=1
RXBF=0 if RENRLS=1 & STOP(RB8)=0

F LIRS - #E2% RXCK=0/1 fridipl RXSF=>1 ¥ R[E] - (E4%5 55 F408 Majority Detect
BRI HE R DR R R B RS - At BTG R R E 2 RXBF=>1 $i72
/INFA—{E RX-SCR cycle -

c. CLRXF : 2 A 1 7]&FR RCVBF/TXSF & RCVOVF/TXOF -

d. TXDCHK : 35 1 m[E#Eh TXD pin check THEEN H )i RCVBF/RCVOVF L% TXSF/TXOF
DIt - & TXDCHK=1 IH%E RX&TX :ZHE[EERY clock source I » FH4 EME clock
source ;2 TX START FrEiEhAIIZEELE TXCK=1 DIt EA race R ARES TXOF=1
JEg o

6. T MMW Ry.$6 #5%H TXDCHK=0/ B¢H bit3~0 43 BIHL RCVOVE/TXOF,RCVBF/TXSE.RBSE,
SBUSY J% -
a. SBUSY : E4AIA=0 4% TX S RX BHFI & éra i SBUSY=1 FE] TXERX BifFssss
H1e A @ [mE] SBUSY=0 frEE - R4 NEFT« -
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Advance Information

UM-4BITMCUfunction _C ThEsRIHE

UART TX & RX(REN=1)
TX&RX use same SCR & active overlap (TRB8=0 & RXCK=0)

< TX start before RX : max. lcycle error of SCR for RX sample >

SBUSY(TX+RX)

TX/RX SCR Enable
MWM $3,Ry

I
I

TX SCR/16 ‘ ‘ ‘ ‘ ‘ ‘ ‘

(SBUSY by TX)

TXD \ START / DOO X DO1 X DO2 >< DO3 X DO4 >< DOS X DO6 X DO7

SSCFI(TXBF)

Clear by execute “MWM $7,Ry(Ry)=XX0X)", “MWM $3,Ry” for UARTEN=1

RXD

|
|
|
)

. STOP
\ START / DIO X DI1 >< D12 X DI3 >< D4 X DIS X DI6 DI7 X (RBS) /
(SBUSY by RX)

I

MAJORITY \START / DI X DIl X DI X I3 X DI X DIS >< DI6 X D17 ngg; /
RXSCR 16 N N U N A N ER O N
SSCF2RXBF)

Clear by execute “MWM $7,Ry((Ry)=X0XX)",
“MMW $3,Ry” for UARTEN=1

SSCF3(RXSF) Clear by execute “MWM $7.Ry(Ry)=0XXX)", “MMW $3,Ry” for UARTEN=1

< RX start before TX : max. lcycle error of XCLK(f set Ctm/Cfg=XCLK for SCR) for RX sample >

RXBE=0 if RENRLS=1 & STOP(RB8)=0

SBUSY(TX+RX)

TX/RX SCR Enable

MWM $3,Ry

TX SCR/16

(SBUSY by TX)

L L

(SBUSY by RX)

TXD START / DOO X DO1 >< DO2 X DO3 >< DO4 X DO5 X DO6 X DO7 / STOP
SSCFI(TXBF) ‘
STOP
RXD % START / DIO X DIl X D12 >< DI3 X DI4 >< DI5 X DI6 X X (RBS) /

MAIJORITY

]

START/ DIO X D11 X DI2 X DI3 X DI4 X DIS X DI6 ><

S I T I N N N B

SSCF2(RXBF)

SSCF3(RXSF) Clear by execute “MWM $7,Ry((Ry)=0XXX)", “MMW $3,Ry" for UARTEN=]

R__ RXBF=0 if RENRLS=1 & STOP(RB8)=0

b. RB8F : i#C4r{H=0 - fEEIIEIENE5ERE 1] HEEH RB8F 1541 STOP/RB8 fi27L(TRB8=0/1)
B -
c. RCVBF : #E4a{EH=0 » EFFIER RGN G HBaE RCVBF=1 EF#{T MMW Ry,$3 §5
LA G BE > JAMRITHHE A CLRXF=1 H23% & UARTEN=0 583 h -
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

d. RCVOVF : ife4a{H=0 - & RCVBF=1 Z{&F RIFRAVERL N —EER5EME (£ RCVBF
=1 JRgaE RCVOVF=1 - [ERE AT MMW Ry, $3 555025 A CLRXF=1 SUEHRIE
UARTEN=0 &% -

e. TXSF : HAA(H=0 » %35E TXDCHK=1 BEEMERT TX (BN (FIE(UARTIW=1 B8 i
REN=0 i&f)ANE TXD pin |- ek 4 AIRERS & Btz TXSF=1 DUfEHIET TXDpin |-
A R AT T S0 17 Multi-Master JEFES B2 750 E . Master
FHEEBIIE - FTHEATT MWM $3Ry #5552 A CLRXF=1 s UARTEN=O j#f4: -
R TXSF=1 B R @z TXBF =1 -

f. TXOF : M4AMH=0 + BT TX [RABY/FHIFT 3% 20k 01 4 (START&TBS fir T8 TXD pin |-
TACRERG - TR T @ A BEE TXOF=1 2 4M% TXD % NOD ittifii=(SIOTYP2,1=01)
IRE BN (EHE - B SBUSY {yErissieri=1 EEI % Bt iessR - N TXOF=18%
@4 TXBF =1) - ffIs Frar R -

TXDCHK=1 for TXOF(Example : External low pulse in DOO cycle)

MWM $3,Ry

XSCR 16 N I I N N N N B
SBUSY(TX) L Check TXD output by TX SCR rising edge range d
TXD(OD) START DOO0x1 STOP

TXD OE(OD) Disable Output for TXOF=1

TXDFOD/DO) START | DO 1\ DOl >< DO2 >< DO3 >< D04 >< DOS >< D06 >< DO7 >< TBS / STOP

TXD OE(POD/DC)

Check by TX SCR rising edge
SSTA3(TXOF) % Clear by execute “MWM $6,Ry((Ry)=X1XX)", “MWM $3,Ry" for UARTEN=1

7. AT MWM $7.Ry #5215 H bit3~0 23 HE%E RXSFEN,RXBFEN, TXBFEN,INTFEN=1GEE44{E=0)LLE
“E RXSF,RXBF,TXBF,INTF JHEFtGRE4A{E=0)EH#IT MMW Ry,$7 f5<5EH > EiE [EF2=1 3 &
HEF2=1 & RXSF,RXBF,TXBF,INTF Hf—{&j#5%=1 Rl 7] B E) HRF2 Release °

a. INTFEN&INTF : 46 {E=0 > fHj> SIO Ed INT /4 HRF2 Release > #alEE) INT A5
release WAZHIEIEE INTFEN=1 J50[4E INT pin 77 & REFRIFEEL INTF=1 > S0
INTFEN=0 A[ERR INTF 5% -

b. TXBFEN&TXBF : #£#58{H =0 > & %E TXBFEN=1 mj{Ff& X4 {E 1% STOP (I tiFE 4
TXBF=1(Z7E4L TXSF=1 3% TXOF=1 IR &4 TXBF=1) - /7 MWM $3,Ry 525 %
€ UARTEN=0 = &% € TXBFEN=0 B 0] /&% TXBF JESE o

c. RXBFEN&RXBF : #44{H=0 > #%E RXBFEN=1 o] {F&#Ug%] STOP/RBS fi7 71 (TRB8=0/1)
BFEEE RXBF=1 {7 MMW $Ry,$3 1528 # &% & UARTEN=0 =& & RXBFEN=0 &
JEBR RXBF JHH5%

d. RXSFEN&RXSF : #4581 =0 > &% & RXSFEN=1 & REN=1 7] {F {g H] ] RXD/TXD
(UART1IW=0/1) pin H NFE4(RXCK=1 Bgr4:4% Majority Detect #&)E[F (KL smfer) BFEL
RXSF=1 DIEREX T DAAE RXBF=>1 Z Fii55e A T{F(TM87ML28 Code Option #Zfit
HALT Mode {578 4% Fast Mode & %3 FAST O.S.C. EZ DI UART 7 HALT Mode {75
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

FIE TXCK=1 5¢/E REN=1 B E@ERHE(F) - (HE451E latch START iy Z AistEl 2 e ir'1
G HHIE R Noise [f&ERBAULENTE - 5 ILRFHEEZBIER] SBUSY &HlE] 0 (EAEFHRE
RXBF=1 - #1T MMW $Ry,$3 f54 (%% UARTEN=0 =& 3% E RXSFEN=0 &ul;Ekk
RXSF f5% -

2-13-3. SPI

TM8TML28 $ifft SPI Master & Slave SEEEUIAE » LATERIA 12C S T2 &AHBAHE -
. {7 MWM S$CRy 5% & ERy) = IXXXb # A SPI i - i H FE#FH bi2,1,0 3E
CPOL,CPHA,SPBIR ##= :

a. SPBIR=0 Hff MOSI/MISO pin £ Master/Slave #5H pin & Slae/Master i A pin - SBIR=1
I# Fy MOSI/MISO(=>MOMI/SISO)pin %, Master/Slave B — i 44 & #ifi A pin » [0
BIDIROE=1 Eft@ifi i o Pl NEFTR -

SPI : SPBIR=1
Master (Bxample by CPOL,CPHA=00)

MWM $3,Ry H

SBUSY
Clear by execute “MWM $7,Ry(Ry)=XX0X)", “MWM $3,Ry" ,
SSCFI(TRBF) “MMW $3,Ry” for SPIEN=1 I

Clear by execute “MWM $6,Ry((Ry)=X1XX)" ,
“MMW $3,Ry” for SPIEN=1

BIDIROE ‘

MOSI(I/0:NOD) DO7/0 >< XDOON DI7/0 >< X DI0/7 ><

gl L

RCVBF

MOSI(1/0:DC) DO7/0 >< ><D(J()/7 / \ DI7/0 >< ><DI()/7 >< /

SCK(O:CPOL=0) [\ - Vol [\ - Vol
SSB(O:f SSOE=1) / \
v ESNSS0=L ESNSSt=1

BONQSA—1
TSINOOU=T =

Slave (Example by CPOL,CPHA=00)

MWM $3,Ry H H

Clear by execute “MWM $7,Ry((Ry)=XX0X)", “MWM $3Ry” ,
SSCF1(TRBF) “MMW $3,Ry” for SPIEN=1 ﬁ

Clear by execute “MWM $6,Ry((Ry)=X1XX)" ,
“MMW $3,Ry” for SPIEN=1

BIDIROE ‘ ’7
MISO(I/O:NOD) DO7£>< >< DO0r7 DI7/0 >< >< DI0/7 \EWO
MISO(I/0:DC) DO7/0 >< >< DO0/7 DI7/0 >< >< DIO/7 / \37/0
SCK®:CPOL=0) [ | -=—-- L A O \
SSB() /

SSCF3(MSF) % Clear by execute “MW& $7 Ry((Ry)=0XKX)" for SPIEN=1
If no SSB pin
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Advance Information

UM-4BITMCUfunction _C ThEsRIHE

b. CPHA=0/1 #%7EH SCK 55—/ _#HAERERAAA L SCKEHHEUEE -
c. CPOL=0/1 %%E SCK pin £ SPI fEEH{EIF=/EEENr'0/1°, ZHE1 SCK Code Option : "PULL-
LOW/HIGH"—% » #5 Code Option #2’"NO USE” HI/EELSM3EEE[H B pull-low/high —& (5

S NEEREH %jﬁjﬁ/% Master & DC output DL SCK pin 4k floating f55E » % CPOL
BRAIE E B T —E) -

2. BUT MWM $4.Ry 15058 SPI A > B 12C&SPI 54T
a. SCR3=0 : ff SCR2~-0=000~111 &7 £y SXCLK=XCLK/2~256 -
b. SCR3=10 : SCR1,0=00/01/10/11 &% SXCLK/FREQ/Timer2/Timer3 it £ SCK {H#iER

3. #{T MWM $8 Ry f5<H bit3,2 85¢7E SIOTYP2,1 ME4EFRF bit2(DSIOPHL)=0 EX#EA £ pull-high EEFHAF
B R
SIOTYP2,1 00(initial) 01 10 11
SPI (standard & for (For Multi- (For Single- (For Single-
Sub-Master) Master) Master & Multi- Master &
Slave) Single-Slave)
(Master) MISO(I) NOD(l) NOD(I) NOD(l) DC(l)
,MOSI(I/O) ,NOD(I/O) NOD(I/O) ,NOD(1/O) ,DC(I/O)
,SCK(O) ,NOD/POD(O) , NOD/POD(O) ,DC(0) ,DC(O)
SSB(I/0) ,DC(1/O) ,NOD(l/O) ,DC(1/O) ,DC(I/0)*SPI-1
(Slave) MISO(I/O) NOD(I/O) NOD(I/O) NOD(I/O) DC(l/O)
,MOSI(I) NOD(l) NOD(I) ,NOD(I) ,DC(1)
,SCK(I) ,NOD/POD(l) , NOD/POD(I) ,DC(I) ,DC(I)
,SSB(I) ,DC(I) ,NOD(l) DC()) ,DC(1)*SPI-1

POD : P-type Normal Open Drain.

NOD : N-type Normal Open Drain.

DC : CMOS output.

*SPI-1 : If SSB pin use & DSIOPHL(SPI1)=0, MISO/MOSI(I) enable Pull-High when SSB=1, set DSIOPHL=1

to save current if MISO/MOSI(1)=0 when SSB=1.

a. SIOTYP2,1=00 f&=t : BHL4asLEE » MISO & MOSI & SCK pins 5 Open Drain f&iz{ »

H7 SSB & DC pin » > Sub-Master FEF(E1F Master fE(iF4ERF SSOE=0 > —H
SSB pin #_—%k Master fii 2 &’ O’ Hlg 1ZB1T)#K Slave A& EAE MSF(ERE
MSFEN=1))

. SIOTYP2,1=01 #={ : FiA SPI pins &5 % Open Drain =t » #F7> Multi-Master J&F (IR
JHF%E SSOE=1 > —H SSB pin #fHE Master VJ#E M H'L-> 05 & 0> & aEES
MSF (& MSFEN=1) DA {541 H AiA H T Master (& )

SIOTYP2,1=10 f&#={ : MOSI & MISO pins %5 Open Drain {55, » SCK & SSB HI| 5 DC &=, »
A Single-Master & Multi-Slave & DLE4 SCK & SSB £ -

SIOTYP2,1=11 &=, : A SPI pins &k DC &£, » #H Y Single-Master & Singlei-
Slave JER LAEI&FTA SPI pins #£5 & fEHEE#HE -

Tl fy &4 SPI EH ERE S ¢

Preliminary
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Advance Information

UM-4BITMCUfunction _C ThEsRIHE

SPBIR=0 SPBIR=1
<Master> <Master> <Master> <Master>
MISO) MISO(I) MISO(No Use) MISO(No Use)
MOSI(O,NOD) — MOSI(O,NOD) MOSI(I/O,NOD) MOSI(I/O,NOD)
SCK(ONOD)  —]— SCK(O,NOD) SCK(O,NOD) SCK(O,NOD)
SSB(ONOD)  ——]—"]— SSB(O,NOD) SSB(O,NOD) SSB(O,NOD)
I0A1(O,P-H) I0A1(O,P-H) I0A1(O,P-H) I0A1(O,P-H)
I0A2(0,P-H) I0A2(0,P-H) 10A2(0,P-H) I0A2(0,P-H)
<Sub-Master> <Sub-Master>
MISO(I/O,NOD) ~ —— MISO(I/0,NOD)
MOSI(O/I,NOD) — T MOSI(O/I,NOD)
SCK(O/INOD)  —"—]— SCK(O/LNOD) P
SSBO)  —P—"P—"— SSB(D) M
I0A10P-H) —]—]— I0A1(O,P-H) M
10A20,p-H) —]—]— e T0A2(0,P-H) M
<Slave> <Slave> <Slave> <Slave>
MISO(O,NOD) el M—T——  MISO(O,NOD) MISO(I/0,NOD) MISO(I/0,NOD)
MOSI(I) M—T——  MOSID MOSI(No Use) MOSI(No Use)
SCK(®) M—T——  SCK® SCK(@D) SCKD
SSB() —— SSBM) SSB() SSB()
<Master> <Master> <Master> <Master>
MISO(I) MISO() MISO(No Use) MISO(No Use)
MOSI(O,NOD) — MOSI(O,NOD) MOSI(I/O,NOD) MOSI(I/O,NOD)
SCK(O.,NOD) —T— SCK(O,NOD) SCK(O.NOD) SCK(O.NOD)
SSB(O,NOD) —P—— SSB(O,NOD) SSB(O,NOD) SSB(O,NOD)
TIOA1(O,P-H) — T I0A1(O,P-H) TI0A1(O,P-H) I0A1(O,P-H)
I0A2(0,P-H) — T 10A2(0,P-H) I0A2(0,P-H) I0A2(0,P-H)
<Slave> <Slave> <Slave> <Slave>
MISO(O,NOD) . M—T——  MISO(O,NOD) MISO(I/0,NOD) MISO(I/0O,NOD)
MOSI(I) M—T——  MOSID MOSI(T) MOSIM)
SCK() M—T——  SCK® SCK(@) SCKM
SSB() —— SSBM) SSB() SSB()
<Master> <Slave> <Master> <Slave>
MISO) MISO(0) MISO(No Use) MISOI/O)
MOSI(O) MOSI(D) MOSI(I/O) I MOSI(No Use)
SCK(O) SCK() SCK(O) SCK(D)
SSB(O) SSB() SSB(O) SSB()
<Master> <Slave> <Slave> <Slave>
MIsO)  —— MISO(O) MOSI(T) MISO(O)
MOSI(O) MOSI(M) MISO(0) MOSI(M)
SCK(O) SCKM SCKD SCKM
SSB(O) WTJ - SSB(D) i SSB(D) . SSB(D)
| I |

& - Sub-Master JEH - L%&E@ Master /NS H IOAL,2 FZE8E42 ) N WA {lE Slave BT H 7
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

HELTEERA] SSB pin HMERFEREL T LUE G Sub-Master ZRHGEEZIRAL Slave HEZ{&IETT {1 -
IHERZEDR T 10AL,2 EE4E 10A i 554155 —{E Master & Sub-Master [ o 4 {728 -

I

4. AT MWM $5Ry 540 bit3 2 E SPIEN = 1/0 ErEh/BIE UART i bit2~0 3% 5%E
MSTR,BIDIROE,LSBF :

a. LSBF ! if4a{E=0 > 3%E LSBF=0/1 BRI & ST 7/0 HmE AT 0/7 &5 -

b. BIDIROE : #£%#&8{H=0 - &= SPBIR=1 ;% BIDIROE=1 AJff Master/Slave = T ElE)
MOSI/MISO pin Eyiify 5,

c. MSTR : #E48{E=0 £ Slave =z » ZrE MSTR=1 ] {JJ#iEk Master 5= - {F Slave AR
1T MWM $2,Ry & MWM $3,Ry #5555 & gy L A7 e 4H Rl H B S E & FFh -

Master & Slave A FERE AT 5B ¢
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Advance Information

UM-4BITMCUfunction _C ThEsRIHE

SPI : Master (LSBF=0/1)

Clear by execute “MWM $7,Ry((Ry)=XX0X)" ,
“MWM $3.Ry” , “MMW $3,Ry” for SPIEN=1

lear by execute “MWM $6,Ry((Ry)=X1XX)",

CPHA=0
MWM $3,Ry H
SBUSY
SSCFI(TRBF)
RCVBF C“MMW $3,Ry" for SPIEN=1
MISO(I:NOD) >< DI7/0 >< DI6/1 >< DIS/2 >< DI14/3 >< DI3/4 >< DI2/5 >< DI1/6 >< DI0/7 ><
MISO(I:DC) >< DI7/0 >< DI6/1 >< DIS/2 >< DI14/3 >< DI3/4 >< DI2/5 >< DI1/6 >< DI10/7 ><
MOSI(O:NOD) \ DO7/0 >< DO6/1 >< DO5/2 >< DO4/3 >< DO3/4 >< DO2/5 >< DO1/6 >< DO0/7 /
MOSI(0:DC) \ DO7/0 >< DO6/1 >< DO5/2 >< DO4/3 >< DO3/4 >< DO2/5 >< DO1/6 >< DO0/7 /

SCK(O:CPOL=0)

SCK(O:CPOL=1) \ / \ / \ / \ / \ / \ / \ / \ /
—

Clear by execute “MWM $7,Ry((Ry)=XX0X)" ,
“MWM $3Ry" , “MMW $3,Ry” for SPIEN=1

ear by execute “MWM $6,Ry((Ry)=X1XX)" ,

CPHA=1
MWM $3.Ry H
SBUSY
SSCFI(TRBE)
RCVEF Clear by execute ']
MMW $3.Ry” for SPIEN=1
MISO(:NOD) >< DI710 >< DI6/1 >< DIS/2 >< DI4/3 >< DI3/4 >< DI >< DIl >< DI077 ><
MISO(:DC) >< DI7/0 >< DI6/1 >< DIS/2 >< DI4/3 >< DI3/4 >< DI >< DIl >< DI077 ><
MOSKO:NOD) \DO7/O ><D06/1 ><D05/2 ><D04/3 ><DO3/4 ><D02/5 ><D()1/6 ><D()0/7 /
MOSKO:DC) \DO7/O ><D06/1 ><D05/2 ><D04/3 ><DO3/4 ><D02/5 ><D()1/6 ><D()0/7 /

SCK(O:CPOL=0)

SCK(O:CPOL=1) \ / \ / \ / \ / \ / \ / \ / \ /
— -

SSB(O:if SSOE=1)
FONSSH—1
0

QNG
TSINSSH=T

Preliminary
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

SPI : Slave (LSBF=0/1)
CPHA=0

MWM $3,Ry H DO7~0=FFh if no MWM $3,Ry

SBUSY

Clear by execute “MWM $7,Ry((Ry)=XX0X)" ,
“MWM $3Ry” , “MMW $3,Ry” for SPIEN=1

RCVBF Clear by execute “MWM $6,Ry((Ry)=X1XX)" ,
“MMW $3,Ry” for SPIEN=1

SSCFI(TRBF)

MOSI(I:NOD) >< DI7/0 DI52 DI4/3 DI3/4 DI2/5

MOSI(I:DC) >< DI7/0 DI5/2 DI4/3 DI3/4 DI2/5

DO5/2 DO4/3 DO3/4 DO2/5

—_— =] = =<
—_— =] = =<
—_— =] = =<
—_— =] = =<

MISO(O:NOD) \ DO7/0 >< DO6/1

MISO(0:DO) \ DO7/0 DO5/2 DO4/3 DO3/4 DO2/5

SCK(I:CPOL=0) / \ / \ / \ / \ / \ / \ / \ / \
=ta  =>tosure DI stable before first SCKI edge
SCK(I:CPOL=1) \ / \ / \ / \ / \ / \ / \ / \ /

ta " tb .
SSB:0->1 delay time >
0 to sure SBUSY->0

SSB()

SSCF3(MSF) Clear by execute “MWM $7,Ry((Ry)=0XXX)" for SPIEN=1

jﬂj

If no SSB pin
CPHA=1

MWM $3,Ry H DO7~0=FFh if no MWM $3 Ry

SBUSY

)

>0 "
W |, . . .
W=te-tb (te:cycle time of SCR set by Slave > Ya(ta+tb))

B (TRRE W Clear by execute “MWM $7 Ry((Ry)=XX0X)"
SSCFI(TRBF) “MWM $3,Ry" , “MMW $3,Ry" for SPIEN=1

Clear by execute "MWM $6,Ry((Ry)=X1XX)",
RCVBF “MMW $3,Ry” for SPIEN=1

MOSI(I:NOD) >< DI7/0 DIl/6

MOSI(I:DC) >< DI7/0

Joen fon fows foms foms Jons foor |
EEN EEN ET ETD ETR ETD EO
wsoonom | oow [ oow [ oowa [ mows | oows [ ooas J vore | oot |
Jopos | pose | wows | vows | ooms | vovs | oofr |

MISO(O:DC) \ DO7/0 DO2/5 DO1/6

W
SCK(I:CPOL=0) / \ / \ / \ / \ / \ / \ / \ / \

SCK(I:CPOL=1)
>0 T

o SSB:0->1 delay time >
SSBM \ /W to sure SBUSY->0

>W
SSCE3(MSF) 3 Clear by execute “MWM $7,Ry((Ry)=0XXX)" for SPIEN=1
If no SSB pin

HifEFTR > Slave & CPHA=1 fSzUiF FHHMEREUL SCK & —1H# clock Z 1 ZEERF i 2 i tHfir
TCLAMERR S T AT IERERRIL - M ERENRFTEESE SCR JRRIEFIMG AR I& — TR AE) SCR LL
FEAEFERE(E MISO pin Bt &kt a]fE SCK &R I - (BAUERIERE SCR HRE
SR/ DR FTREIL. SCK ARy — & %5 code option /S#EfE(HH] SSB pin HiFTHEIX
SSB AL MISO i tHi&h s SBUSY->0 ZRAEBHREEL'0->"1' LU i F Ry B, MSF=1 -
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

#5158 Clock Source £y FREQ(1/1duty), Timer RiffigiH SCK R HIL E A [E] i ET BT
RIEFTZR] - Master B 740 T B AR -

SPI : Master (LSBF=0/1)

CPHA=0
MWM $3,Ry H
SBUSY
. Clear by execute “MWM $7 Ry((Ry)=XX0X)"
SSCFI(TRBF) “MWM $3,Ry" , “MMW $3,Ry” for SPIEN=1

Clear by execute “MWM $6,Ry((Ry)=X1XX)" ,
“MMW $3,Ry” for SPIEN=1

RCVBF

MISOI:NOD)

MOSI(O:NOD)

MOSI(O:DC)

Jom |

wsouoo [ om | o
| oom |
\

SCK(O:CPOL=0)

SCK(O:CPOL=1) \_/ \ /
e ta i

ta " ta b
SSB(O:if SSOE=1) \ /
FSNSSo=t FSNSSO=t
CPHA=1
MWM $3,Ry H
SBUSY
Clear by execute “MWM $7,Ry((Ry)=XX0X)" ,
SSCFI(TRBF) “MWM $3,Ry” , “MMW $3Ry” for SPIEN 1

RCVBE Clear by execute “MWM $6,Ry((Ry)=X1XX)" ,

“MMW $3,Ry” for SPIEN=1

MISO(I:NOD) DI3/4 DI2/5

MISOI:DC)

Joua oo f oos
DI5/2 >< DI4/3 >< DI3/4 >< DI2/5 >< DIl/6
Jpoun | pows | poms

MOSI(O:NOD) DO2/5

MOSI(O:DC) >< DO2/5 >< DO1/6

I I

! !

\ I

\ !
e VAR VA VAR VAR VAR VAR VA
Ve e ey g

SCK(O:CPOL=1)

SSB(O:if SSOE=1) \ /
bt 01 FSNSSO-1

SNSS6=t TSINOSU=1

A @ TR & CPHA=0 a4 jnEUERT MISO & MOSI & SCK pins Pull-High/Low f& ] »
éﬁﬁ#@$ﬁ?ﬁm?7}%’% Pull-High/Low #ATHELURDFEE - (HE CPHA=1 Ef¥5 SCK pin
Open Drain fE{H@ri )1 SCK pin Pull-High/Low #£8EH5R & iRk SCK pinPull-High/Low
FEEFLIARRE » (B3 SCK B DC = I I RHRE - &4k FREQ/Timer & SPI clock source
DA nEUER AT Pull-High/Low F& e B i i 585 CPHA=0 =X > 757558 CPHA=1 fi=CHIFE
JEFE SCK pin & DC f&z » (HRFEEE SSB:0->1 IFfH4EATHE Slave MR E (@ TM87ML28 2
Bo/HEEE# 2 T SSB pin AL 1 '0->"1 BFRIY{E BUSY=1 [fiFE 4 2 MSF ST -

5. BT MWM $6,Ry 54 1H bit3~0 53 HIE%E TXOCHK,CLRXF,SSOE,FSNSSO IHAE « 43 BIEREHLI T -
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FSNSSO : #244{E=0 - 1F Master 5% E SSOE=1 I} FSNSS0=0 HE{F#{T MWM $3,Ry
15 < BB EHa I Gim i SSB A0 i yniH EEmss R G HEE R EAL - 3E
FSNSSO0=1 & SSB pin IR0 EFlziE R FSNSS0=0 - M E Eifmriie ft &
LRSI RESE 2T E I FEEHEUEE Slave & CPHA=1 f&Ez{/E#E SSB pin &
fir + '0->" VLU G5 BUSY=1 [HRH -

SSOE : jiL#a{E =0 - £ Master (K5 E SSOE=1 g {f SSB Yt & ik
FSNSS0=0/1 &:7E SSB pin #tH f 5 #h/5R %] E A O L= -

CLRXF : 55 A 1 1] %5k RCVBF & RCVOVF -

TXOCHK : #E44{H=0 - & TXOCHK=0/1 1% SSRE2=WCOFEN/EROFEN & FffjE 4=
SSCF2= WCOF/EROF L5k -

6. F{T MMW Ry,$6 5% 7T bit3~0 43 5#H RCVOVF, RCVBEF, SSI, SBUSY J#5% -

a.

SBUSY : #44{H=0 - EHTEXEEHFNER Gk E SBUSY=1 BEEMENELSEHZEA G
%] SBUSY=0 JREE -

SSI : 3HY SSB pin A [AIESE - & SSB pin (i E’0/1H; SSI=1/0 » A SSI #EsE SSB
pin {REE -

RCVBF : #24AE=0 » &SR Sepk %S & 5 #h5% € RCVBF=1 EZ[#{T MMW Ry,$3 5
SHEMERHE G HEER o HLYMRA A CLRXF=1 82 5% & SPIEN=0 583156 -
RCVOVF : #44{E=0 - & RCVBF=1 X & & ARERAERIL N —EE R 52k A2 RCVBF
5=1 Jrerse € RCVOVF=1 > [EfFE AT MMW Ry,$3 {55525 A CLRXF=1 &% E
SPIEN=0 $&% -

7. #IT MWM $7.Ry $52 0] bit3~0 43 BE% & MSFEN,WCOFEN/EROFEN, TRBFEN,INTFEN=1(fE44{H
=0)PLE4 MSF,WCOF/EROF, TRBF,INTF JEFE(GEE4A{E=0)E# T MMW Ry,$7 f5<580 » HakiE
[EF2=1 =%:2 HEF2=1 & MSF,WCOF/EROF,TRBF,INTF H—{#jiE5E=1 HI 6] E#) HRF2 Release °

a.

INTFEN&INTF : #E46{5=0 - f1® SIO &l INT #:/f] HRF2 Release » ##EE) INT A5
release WHEIE N E INTFEN=1 J7al4E INT pin fF&#EREMRAFRFEL INTF=1 > 3%
INTFEN=0 A ;%554 INTF jE5% -

TRBFEN&TRBF : #E44{E=0 > 3% TRBFEN=1 A[{£&% SBUSY:1=>0 i%#E4: TRBF=1 > X
T MMW $3,Ry {555 EEHTT MWM Ry, $3 {50 E# 5% E SPIEN=0 53 E TRBFEN=0 &
A5k TRBF JEE -
WCOFEN&WCOF : #E44{E=0 - 355 TXOCHK=0 i% SSRE2/SSCF2 % WCOFEN&WCOF
54 - EaE WCOFEN=1 [} » Z5{/F SBUSY=1 FfirEI{T MWMS$3,Ry {5 CHHE A E R &E)E
A2 EEEE WCOF=1EEE » #11T MMW $3,Ry 545 80E3% % SPIEN=0 5; &% E
WCOFEN=0 B 1];%f: WCOF HE5E -
EROFEN&EROF - #44{E=0 > %% TXOCHK=1 i% SSRE2/SSCF2 & EROFEN&EROF {i#
o ‘EaxE EROFEN=1IK » 5 MOSI&MISO pins H A — (&l {E i HIF e BLE R — 2 g
£ EROF=1 - $i{T MMW $3,Ry {55 E#E % E SPIEN=0 =35 E EROFEN=0 & 0])5Fx
EROF jiE%E - & EROF=1 H§#% 5 SIOTYP2,1=01 5% Slave f&izt HijfES & 17 B (R
Ff 4l N EFTR
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

SPI : TXOCHK=1(SLAVE or SIOTYP2,1=01 => disable output if SSCF2(EROF)=1 & stop by SSCF2->0 & SBUSY->0)

Output pin of
MISO/MOST

SBUSY

MISO/MOSI/
SCK/SSB OE

SSCF2(EROF) ﬂ ‘W’ for detect range ‘

e. MSFEN&MSF : #4A{EH=0 > E3IE MSFEN=1 I - &4 LU MRS AR B EZEL MAF=1
#E SPIEN=0 2l 3¢ MSFEN=0 & H[JF[R MSF 55 -

(1) Sub-Master fEF(SIOTYP2,1=00 or 01) : #{F Master fE{&SSOE=0 i SSB & T [#
4IRS E BRIk Slave B E A MSF=1 - %} MISO,MOSI,SCK pin 822541
E L SIOTYP2,1=01 f&= :

MSF for Sub-Master application : set Master Mode & SSOE=0 & FSNSS=0 & MISO/MOSI/SCK=NOD

SSB() \ SSB=>0 by other Masters => auto change
to SLAVE mode & set BIDIROE=0

MSF ‘ Clear by execute “MWM $7 Ry((Ry)=0XXX)" for SPIEN=1
MISOI/O Type) 1 >< O/10( by SPBIR=0/1 & initial output=1(pull-high enable))
MOSII/O Type) O/I0(by SPBIR=0/1) >< I(pull-high enable)
SCK(/O Type) (0] >< I(pull-high enable)

R4l T E LL SPBIR=1 BBl -

Master -> Slave by MSF=1 & SSOE=0 (Bxample by CPOL,CPHA=00)

MWM $3,Ry

SBUSY

L

N e

SSCFI(TRBF) Umﬁ’g\eg}g;e }m@g}sﬁﬁy((Rw:XXW
BIDIROE ‘ ‘
MISO(UO:NOD) \ DI70 >< ><D10/7 / \ DO7T/0 X XDO(W /
MOSI(O:NOD) \ DOT7/0 X X DO0/7 /

SCKd/o:.cpOL=0) [\ - \ [\ O->I \ - \ [\ \ [ \
SSB(I : SSOE=0) \

MSF

Clear by execute “MWM $7,Ry((Ry)=XX0X)" for SPIEN=1

(2) Multi-Master fEFI(SIOTYP2,1=01) : #7F Master 1 &SSOE=1&FSNSS=0&SBUSY=0
[F SSB B 0->"1/1->' 0 & Ed MSF=1 DUgREA H'E Master 45 EE)/ 45 H ElnH)
fE  BFFP a0 MEFTT
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MSF for Multi-Master application : set Master Mode & SSOE=1 & FSNSS0=0 & SSB=NOD at
SBUSY=0

SSB(I : if BUSY=0) \ SSB=>0 by other Masters
MSF Clear|by execute “MWM $7,Ry((Ry)=0XXX)" for SP[EN=1

(3) Slave [ERHE SSB pin EALH'L->'0" & ‘0->'1 By s MSF=1 - ZR1&HH SSI g & G=1
Wl B AT S T E R B RRE - (2235 SSB 71 SBUSY=1 Wt e RIS & 5
FiFbE > T Master ZAEMARMEZES 8 (6 SCK HERERTHIAE A A SBUSY & {54
FHE 1 HYIRRE - IERFZRSeEE SPIEN=0 FLELE) /7 AT B5g TIF - IpFr4l MEFTR -

MSF for SLAVE Mode : SSB->1 at SBUSY=1 (Need execute MWM $5,Ry(Ry)=0XXX -> 1XXX) to re-enable SPI for clear all flag & return Idle state)
SSB() /

SBUSY

MSF

SPIEN m
MISO OE ‘

(4) Slave fEEFIFEEE SSB pin B(LHZE—H—EMHAUEHES SSB pin Ff)AE SBUSY=0
i SCK 55— AR g EE 42 MSF=1 DUERE 40 A (HimEh (EratniErT -
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=¥  LCDDRIVER

4BIT %51 MCU A7 —{ % % 7] 81: 1024 & dot £/ dot matrix LCD driver (64 SEGs x 16 COMs) -
LCD panel FifE Ry E N AR 2 £74E LCD display memory &1 > ffij B 4—{F dot f'J ON/OFF
FERFI G (EFFEAY LCD display memroy fir7% | » SEG pin ) #itfi I it LCD display
memory {ir JEHYE AT

LCD driver ff5{;; COM&SEG ;4 il iz 7] LA code option Y 5= E% €K DC =2 P_open Drain ##H
Flfiz > T H. DC =/ P_open Drain @i iVERHE— & FAERER LCD display memroy firyt k. -

#53 MCU 7] #8357 COM Bl iz 7T LA code option HY 5% E R SEG B RIfr - #55> MCU 4,
m] 2L code option 177 =G E K COM iyl i 38 DABC & BR 4R PCB 753K > 40 TM87ML26 Fx
THEFFEE TR TM8726 COM #atH HIZIER 2 MR el COM1~9 JIEfFFEfHE B COM9~1 » #E
duty<9 FF[R FZHEH COM9 4L code option HY 55 E R DC B2 P_open Drain figH Fl iz B Al
COM1 w] 81 SEG1 {rREFAHAIALE M 2 BRI 2 DC ;& P_open Drain HYAE - {# LCD sz o] £
thE/ [N PCB i PR ik > THE 2 -

FHEHE LCD duty s/ DEE DU I SEG it Bl 5 =R BRSO B AU EE K BRDUKRFAMER duty 7Y
COM dgit il fir et SEG 5= 4h - 41 TM89PL39 #HHIFE duty<=1/8 BHI{y A #EH duty>1/8 A%
JE 7Rt SEGH RE(EFE duty = 8%7E duty-8)[sE SEG il iz #iE i 64 1Y EIR & JRA] LIS
INREEVEME R E K DC =2 P_open Drain il «

& MCU #E A RESET JREEAIHE(% > LCD driver E’]ﬁmu”:‘;ﬁﬁé@?gféz\%‘ﬁﬁ’] LCD dot {x code option
;E%B!&JE%W%N iE{EFE RESET JREEREEERN LCD s e Ff i 1+ 255 —(# LCD AYAHREE
LSHITERA GFHIEINE -
T MCU i ATEH #RIEFREF - 5 H i LCD display memory Frf ity &Rl R e - T SF2 4h 15
1% A DIEIRERHEA LCD VS @ #(T RF2 4h A LLRAIR AR LCD &8 Ay -

3-1. LCD LIGHTING SYSTEM

LCD lighting systems ‘ZFH LCD bias L 5z LCD duty cycle Fii4H&1fifEL @ fi LCD bias DLz LCD duty
cycle #3&LL code option [ 5 =05 -

LCD duty cycle o] DLy TE HA : 1/1 duty, 1/2duty, 1/3duty, 1/4 duty, 1/5 duty, 1/6 duty, 1/8 duty,
1/9 duty, 1/10 duty, 1/11 duty, 1/12 duty, 1/13 duty, 1/14 duty, 1/15 duty, 1/16 duty -

LCD bias o] LUEFERYIE H A © no bias, 1/2bias, 1/3 bias, 1/4 bias, 1/5 bias °

fEfa—{E COM HIfir_I-Frik AV EE R T2 R AERE o] AfCF LCD frame frequency » &—7& LCD
lighting system #i&r75 K[E]Hy LCD frame frequency - E{EFE2R 7] LAFIJF LCD fy alternating clock
frequency LUK duty cycle stEH 2K » fEHE T LAFIA code option 7 pre-divider 1y (E55%
(PH3~PH10)/E £ LCD alternating clock source - 55 a[FH code option RiEERE A LCD
alternating clock source J:f 3(JfE#5={ T LCD alternating clock source &z = v #& 0.2 PH1) 7 1% Fifi
4| LCD alternating clock -
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TEzR8H frame frequency £ alternating clock frequency 2 RHA S RIRE (% ¢

— VDD4
VDD3
COM1 VDD2
VDD1
GND

VDD4
VDD3
COM2 VDD2
— VDD1
GND

VDD4
VDD3
COM3 VDD2
— VDD1
GND

VDD4
VDD3
COoM4 VDD2
— VDD1
GND

-l [ [ [ [
- Lt | Lt | Lt | Lot

Alternating clock frequency

-~-¢—— Frame frequency —»<——— Frame frequency ———»

=111

FA1Y LCD frame frequency #E1E PHO FUAEZRIE 32768 Hz MYHAE NSt E H2KAY » SR A
T

LCD frame frequency = LCD alternating clock frequency (x 1 or 3 by code option) x LCD duty cycle
IS » RIS LCD frame frequency 2 51 Hz > jfif B 2{# A 1/5 duty cycle » LCD
alternating clock =LCD alternating clock source - iZf% LCD alternating clock frequency fyztE/A =

UM
51 Hz (frame frequency)=alternating clock frequency x 1 x 1/5 duty

FilL alternating clock frequency=255 Hz » iS{ESE=REL pre-divider [t (S5E BRI S PHT
(256 Hz) -
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NHIFEERBH LCD frame frequency(-RfEAVE 5 (Hz))E1 LCD duty cycle DLk predivider iS55
(alternating clock) [V EE{%(PH0=32768Hz)

1. LCD alternating clock = LCD alternating clock source :

DUTY| PH3 | PH4 | PH5 | PH6 | PH7 | PHS | PHO |PH10
11 |4096|2048|1024| 512 | 256 | 128 6f4 fi
1/2 |2048|1024| 512 | 256 | 128 6f4 3t2 136
13 |1365| 683 | 341 | 171 8f5 4t3 251 11
1/4 |1024| 512 | 256 | 128 6f4 3t2 136 8
1/5 | 819 | 410 | 205 1?2 5t1 256 13 | 6
16 | 683 | 341 | 172 8f5 4t3 251 1 | 5
17 | 585 | 293 | 146 7f3 3t7 158 9 | 5
18 | 512 | 256 1?8 6t4 352 16| 8 | 4
1/9 | 455 | 228 1}4 5t7 258 14| 7| 4
110 | 410 | 205 | 102 | 51 | 26 | 13 | 6 | 3
111 | 372 | 186 | 93 | 47 | 23 | 12 | 6 | 3
112 | 341 171 | 85 | 43 | 21 | 12 | 5 | 3
113 | 315 | 158 | 79 | 39 | 20 | 10 | 5 | 2
114 | 293 146 | 73 | 37 | 18 | 9 | 5 | 2
115 | 273 | 137 | 68 | 34 | 17 | 9 | 4 | 2
116 | 256 | 128 | 64 | 32 | 16 | 8 | 4 | 2

$f)E code option “LCD FRAME FREQUENCY”:
(1) SLOW : s

(2) TYPICAL : t

(3) FAST : f

(4) O/P : OHz(LCD not used)

2. LCD alternating clock = LCD alternating clock source x 2/3 :

DUTY| PH3 | PH4 | PH5 | PH6 | PH7 | PH8 | PH9 |PH10
43 | 21
1/1 f ts
1/2 43 | 21 11
f t S
13 57 | 28 14
f t S
1/4 43 | 21 11
f t S
187 tenx technology inc.
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1/5 68 34 17
f t S
1/6 57 28 14
f t S
17 49 24 12
f t S
1/8 85 43 21
f t S
1/9 76 38 19
f t S

3. LCD alternating clock = LCD alternating clock source x 4/3 :

DUTY| PH3 | PH4 | PH5 | PH6 | PH7 | PHS8 | PH9 |PH10
85 43
1/1 f ts
1/2 85 43 21
f t S
1/3 114 | 57 28
f t S
1/4 85 43 21
f t S
1/5 137 | 68 34
f t S
1/6 114 | 57 28
f t [
1/7 98 49 24
f t S
1/8 171 | 85 43
f t [
1/9 152 | 76 38
f t S

4. LCD alternating clock = LCD alternating clock source x 1/3 for TM87ML28 :

DUTY| PH3 | PH4 | PH5 | PH6 | PH7 | PH8 | PH9O [PH10
1/1 |1365|683 | 341|171 | 8 | 43 | 21 | 11
1/2 | 683|341 | 171 | 85 | 43 | 21 | 11 5
1/3 | 455 | 228 | 114 | 57 | 28 | 14 7 4
1/4 | 341|171 | 8 | 43 | 21 | 11 5 3
1/5 | 273|137 | 68 | 34 | 17 9 4 2
1/6 | 228 | 114 | 57 | 28 | 14 7 4 2
/7 | 195 | 98 | 49 | 24 | 12 6 3 2
1/8 | 171 | 8 | 43 | 21 | 11 5 3 1
1/9 | 152 | 76 | 38 | 19 9 5 2 1

#5Ef5% LCD frame frequency a5 E 5= S0 24 Hz AER > BARA 53515 LCD iR ngH
PR 52 -
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3-2. LCD DISPLAY MEMORY
4BIT %% LCD display memory &b f2at BHUT T

@HL ——| Table ROM j|\

Data
memoryj Data decoder
(RAM_)_ 4bits Data Bus!

| < > |
4/8/16 bits RAM data bus |

|
RAM type
Lz,Rx,Ry,@HL,@ZR |:> Sifz%&?r PSTBO..PSTB7Fh >

1. Segnment PLA %35 € &HE COM(DCoutput =2 P open-drain output)L k2 SEG fF&H[E duty #Y
fart latch FTEHERY Lz firik(PSTBO~7Fh) UK CEHEERHDBUSA~H) > % MCU 41— TM87
£51&41 TM89PL39 f£{f code option FH S EHITNAE » RIEHE rI{EdRTE a5 AR IR &
BITEE © &5 MCU W1—f% TM89 25 A[ElE PLA HIlfE Data Sheet F&%I[EkHEL COM LUk
SEG YRR -

‘& latch circuit thfy latchs 4% PLA Ff#%E PSTB Bi5S XY Lz frhbv&hs - (FepiEuatt
latchs fiffc PLA AT E DBUS B il &R > FHEHr latch g 5 i LCD B ©

2. LCD display memory sk mJ#5H Lz HHEEENL » 5% MCU 2 HF]E RAM {EH] - A7 RAM
FHE]T 256 x 4 bit (0100h ~ 01FFh)fi{ % LCD display memory {5 - #aiFE{F 17 1024 {E LCD
dot A HIESRAVER} - &t MCU JRA[FEH Rx,Ry, @HL,@ZR % —f% RAM El 7= - Lz&DBUS
B RAM fir ik &ERHI ST FERA AU N FRFTR:

SF2/RF2 $4

DBUSA..DBUSH

segments)

I

I

| Latch Multiplexer

I circuit 5. LCD/LED L%E{;ED
| (1024 driver circuit]

I

I

|

Lz DBUS Rx(BIT3~0)
00h D-A 0100h
H~E 0101h
01h D-A 0102h
H~E 0103h
7Eh D-A 01FCh
H~E 01FDh
7Fh D-A 01FEh
H~E 01FFh

3. 4BIT Z%#2{f LCD T EitE#EiarhaE - RAM data &L#Eiif{% 1% & DBUSA~H it 41 F AR

Content of Output of data decoder
data memory |DBUSA|DBUSB|DBUSC|DBUSD|DBUSE|DBUSF| DBUSG | DBUSH
O(LCT(X)) 1 1 1 1 1 1 0 1
0(LCB(X)) 0 0 0 0 0 0 0 0
1 0 1 1 0 0 0 0 1
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Advance Information

UM-4BITMCUfunction _C ThEsRIHE

2 1 1 0 1 1 0 1 1
3 1 1 1 1 0 0 1 1
4 0 1 1 0 0 1 1 1
5 1 0 1 1 0 1 1 1
6 1 0 1 1 1 1 1 1
7 1 1 1 0 0 *note 0 1
8 1 1 1 1 1 1 1 1
9 1 1 1 1 0 1 1 1
A-F 0 0 0 0 0 0 0 0

* Note : DBUSF ##itH{E 7] F§ code option #

DBUSA

B 0 B0 1 BB a2 R0 T EFTR:

DBUSA

DBUSB DBUSF ‘ ‘ DBUSB

g DBUSG D

DBUSF
s
DBUSE DBUSC
ossp  bBUsH
DBUSF=0
WRARE#RIT LCTX)IE<

1 » (BT T LCB(X)%E.—'/V\HT I 4% 5. DBUSA-H 55 0 -

ES RN

FEERE Lz BT 2 At H AR B i Ay 15

DBUSA~H 41 N &R

DBUSE

DBUSD

DBUSC

DBUSH

DBUSF=1

 EEAER 0 RIEHRRETR(E DBUSG=0  HIGHIR 0 HY[E

WA AME Ry A~F I [E]

CEE WHBERMIOTHIESR

DBUSA

DBUSB

DBUSC

DBUSD

DBUSE

DBUSF

DBUSG

DBUSH

LCP(X)

RyO0

Ryl

Ry2

Ry3

ACO

AC1

AC2

AC3

LCD(X)

T@HLO

T@HL1

T@HL2

T@HL3

T@HL4

T@HL5

T@HL6

T@HL7

LCE(#) Lz, @HL

@HL(8)0

@HL(8)1

@HL(8)2

@HL(8)3

@HL(8)4

@HL(8)5

@HL(8)6

@HL(8)7

LCE(#) Lz,@ZR

@ZR(8)0

@ZR(8)1

@ZR(8)2

@ZR(8)3

@ZR(8)4

@ZR(8)5

@ZR(8)6

@ZR(8)7

(1) LCP(X)f5<

(2) LCD(X)fE<

(3) # MCU %1 RAM 8bits data type - HIE[£Eft LCE 5% » #H@HL 5% @ZR Eht- RAM
8bits #1132 % DBUSA~H -

# LCD A—8umHEEsk » MCU m\J#5H LCTX,LCBX,LCPX,LCDX 5%

LZ ik (XO~XFh)ERHIREE » LIRS IER S s -

: #f AC & Ry #iitH &£ %2 DBUSA~H -
£ Table ROM 8 bits i 7% %2 DBUSA~H

e

Ef54<

BT 16

—f% LCD f5< R B mR &t 2 LCD Driver » {235 MCU f£{5jKf LCD display memory &

RAM {7 - RIATREEH—f% RAM {FHIFE
AR RAM (Y7 BRI I 5 1R FEEEE LCD 15

S HPEE LCD Driver @& R EFEHE - AFRSIMEA
B 4% LCD Driver {13iigi 4, o
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

WEFTR > 1T SF2 $4 55851~ & E 35 ) latch circuit #HH{E - 22K A LCD drvier &4
TREAFAME. © ALk TM87 5587 MCU H g B4l OFF 57 > 1&HH MCU RIZ2 LR R5E 2
= IEURIEET & FEER -

5. 4BIT 5% MCU JRFg{ikHifE LED Driver #55{, - 4MEFEEREAI MR ¢

(1) High Active Mode
Code Option name Selected item
LCD/LED ACTIVE TYPE (2) LED HIGH ACTIVE

SEG1 S2 S3 S4 S5 S6 S7 S8

—— |
Sl
3
.
I i III il

el

e R

(2) Low Active Mode
Code Option name Selected item
LCD/LED ACTIVE TYPE (3) LED LOW ACTIVE

COML1. c2

B
AL
@go

e
ﬁ%%

Note : IfECEEZA T DIAE SEG IVEE AR THF » (B2 SEG H##K%7 LED turn on 8% » HUEZBREER—{& COM
[ SEG SR TEHE 3 8 i -
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

6. 4BIT Z51Er MCU JrRytfafii LED mitifE(it Ef LED Driver fEz{LIRI&EA#GTTIFRA(E
PR1RE RS LED Sef BRI AR B REMBEIRE JME » (HEISFEERS /7B 40mA DI (E
IC AR ) » SMEEERSAT NFTR

SEG1 SEG2 SEG3 SEG4 SEG5 SEG6 SEG7 SEG8

ERSRREE
||n¢ ||| ‘?ﬁﬁ %ﬁﬁ il

y

f

COM1 COomM2 COmM3 COomM4 COM5
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

3-3. COMPAKSEG pinfEA&—REAJOUTPUT PIN

H—L COM g HIfizAl LCD duty cycle HY&ETA 7 &R LCD driver (EHEVEIE T » AT LAFIH
code option % EK CMOS type DC output =2 P open-drain output fig;HHI(7 » fFEE S NI
FEHAMIE B LCD driver ) COM g Fl i Y THAE

SEG i iz AT A 22 MCU Z iz A $2ft SEG typ DC output B¢ P open-drain output i il iz
code option {E {3 K 5 HEE - FEEETE Y NI~ g2 H A E & LCD driver 19 SEG i iz
HITHEE -

75 £L output pin HYE L ERIFEREEFAE LCD display memory 2 5&{EAH S ERY ot - ARSI S
output pin HyE SRS - K AR ER LCD display memory FYAZTERIEGEERTA] » 540 TM87 %
51 B PLA write only type MCU 2E{¢li& LCD configuration file(.cfg)d B{THT% € Lz Az IAHRETE S
B 2 AN, SN TM89 £ 51 B[EE T LCD RAM read/write type Hilffc Data Sheet ftiE 2 i RAM
ik TEE > FEAMYPREE Lz AHRETS < P E LCD RAM fir ik #Ef TR LA -

1£ 3-2 /NEIHILL TMB959 FLyfill¥tfESL 1t HH : COM5 ~ COMS 1y output pin HfEERHHF(E data
RAM iy 017Fh {i74ik F ; COM9 ~ COM12 {4 output pin ¥ EZRHE{FLE data RAM /Y 01BFh izl | 5
COM13 ~ COM16 #Y output pin HFEE KM FATE data RAM FY 01FFh fiz#ik F -

& COM LLK. SEG #iHHINI#a% E Rk By output FYTHEE > 1% » HisH (S5 AN &R AfE=0#E A STOP
mode A FTEE - AR EHETT SF2 4h 15512 FHPA LCD S RHVIIRETR 2 -

CMOS output type LK P open-drain output type HI45RE41 FHTT

VDD VDD
—qg P —OHJ P
PAD L pPap
TN
GND
CMOS Output Type P Open-Drain Output Type

HEERP A R COM Jilfiz3% E K output pin - [fij H £ 255% COM Rz {E Fy output pin B DA HAERF
LCD COM §gtH I rVIER > A el TErENER -
B4 - 7£ LCD { R 1/5 duty cycle F9H8F % 2 H R 8 COM1~COMS5 f{E & LCD driver »

COM6~COM16 F gl ks DC output {5 - A~ a[jEF COM1~COM4 L) Kz COM6 {E £ LCD driver » 1fij
& COMS 5% E Rk DC output -
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Advance Information UM-4BITMCUfunction _C ThiEsRAFE

3-4. COMPLE SEGHIfir_F#gHNon-Overlap{S58HyThAE

% MCU 5 code option #EE({# | Key-scan ThgERF - COM LKz SEG FrlfiHiAy LCD JE I thay g
non-overlap {Z5% DLELFE#ETT - [HREEE[IR Key-scan IJEERY code option B £ MCU {750 DA
MCU&JE 7 BEFFERE - THEEEEFZEMES - FIH code option #EfE"ALL HI-Z” 5/2"ALL NO USE”
FEEBENA non-overlap BIE5% © bk TM872X ZFIIEA FEEE"ALL HI-Z"FLbi & E 2 oh » HEg
MCU FA F#58E ALL NO USE"g&LLii A - HyM Al LIURIER FEKFIH code option % E non-
overlap (SR E FE R 5 ¥ LCD BUR&FER TR E -

Non-overlap §J{ 5% & {F 4 2 AYIE R A EA LR COM LUK SEG Mifir /Y LCD i —ittig - [FAI
|+ non-overlap Hy{Z55€4E LCD alternating clock (1 _FF 4% DL R T4 HII%RE s - (H B 2 (EHE
EMER NEELARE > F2% 3-4-1 /N EiFFERA -

3-4-1. Non-overlap {E5/E & key-matrix BNfFHaE5%

 MCU fE(#EF key matrix ffiDhAERIRE 2 EF( ] code option i non-overlap (=5 di o)A
£ “all use” GZ"only COM,SEG1~16 use” -

ABIT Z5IH FifF b EEA 7y I =L - —Hd2] TM87 Z51 non-overlap {5 5% ELfm (S 950V H B b
LCD alternating clock FUSEZR I » S5— BRI TM89 ZFIIIRFFHE (S 5k i L RA R & £y PH6(A
TM89PL39 HI[FEfAt PH5/3 £1¥"LCD ALTERNATING FREQUENCY FROM CLOCK SOURCE” :
x1/3 & % “CLOCK SOURCE OF LCD ALTERNATING FREQUENCY” x 1/1(1/3) >=
PH6(PH5/3) Il AT 3£ £ £ non-overlap — 2 Y58 4E), #r#1 5E LCD alternating clock Y483 = 1Y
PH6(PH5/3)i » FiAHY COM LK SEG Milfiz_EAY non-overlap {£5%RI[&fE LCD alternating clock iy
& DU T IR IR iR LCD BV (E950ek Hi-Z figid > {H72 SEG1~SEG16 &1E PH6 1Y
4% non-overlap (S95 4k fREHVEIE - 552% TE 270 -

LCD Alternating

requency=prs | L1 LI LI LI L L L L L L L L L L
Non-overlap|-||-|””””HH””””””H””””””””””
enable period

“erable period | [ [ [ [ | l |
(PH®6)

152 LCD alternating clock HYSE%R/(EA PH6(PH5/3)i% » ARy COM LUK SEG Hifir_EAY non-
overlap (S5g# & [E & L PH6(PHS5/3)HYEEAE LCD 1yl S55rak Hi-Z fysad - i SEG1~SEG16
&£ PH6 1Y#EHAR I non-overlap (S35 Em (S S0V -

(Rt » —H LCD alternating clock $5% A A5 PH6(PHS/3)Y4E2%0% » non-overlap HY{S 585t
TEAE PHB(PHS/3)(yE R > ifi N &ERZ LCD alternating clock FISESRIM 8 - 355% FE 23R -
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