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wireless ShenZhen Wireless Technology Co.,Ltd WL1109 8 il CMOS OTP &

WL1109

8 I CMOS OTP A& /1]

1. —fxiEA

WL1109Z —MEAA ~ SHEE ~ SMaEM CMOS OTPE R - BRAM RISC ZRMNA £ FHIE - WL1109
MMEBEAARS TRESNUNEEm - SNUENHRESAS12UTENESEASERNNMMY - SEZEA92 R AARLE -
AXRSHFEMN -

WL1109t0[E Y (RUESEBR A RIS REBZE &/ D RVSMNER SR - AR ¥ B RAVBA - IEZ 5B R AL 25
ERR=RESAE - BERS BERUTRN 2R EHREms -

. Mt
512 x 12 bits OTPIZF 7 &=
24 x 8 bits:BAHS 7=
T1EeBESEE
> 1.8V~ 3.6V @ 4MHz
4. RNEEZ==H
» BR4MHz : High accuracy 4MHz built-in OSC
(= 1% @ Vpp=1.8~3.6V, 0~ 40°C, after calibration)
(= 1.5%@ Vpp=1.8 ~ 3.6V, -10 ~ 50°C, after calibration)
(= 2% @ Vpp=1.8~ 3.6V, -25 ~ 75°C, after calibration)
5. ANPEEPIRER AR
» Fcpu=Fosc/1
» Fcpu =Fosc/2
» Fcpu =Fosc/4
» Fcpu =Fosc/8
6. 2fPAAIRBRIBRIEE
> — RS FER
> BSBIRIEREI(HALT mode)
7. SAAEBEERZL
> PLOV3RIEZEZ : 365RBAIES
> —RiES  BEHES
> BhRiES  WEBRES
8. EM=R/ATEEE
ERTER0, EAYERL  OlIEENAVS U SNEE Y E R 28
9. WAHEIKA
> RN E 4 A b s
PA4, PA5, PAG6, PA7
> NE FHERE:
PA4, PA5, PAG, PA7
> RRARREETHAE:
PA4, PA5, PAG, PA7
> NEELAL A MREETRE:
PA4, PA5, PAG, PA7
10. REMFIERL © 4 QURE
11. BN EEEAI (POR)
12. {EEBE{i(Low Voltage Reset LVR)
13. H= IR ER (OST)
14. FERESEH: -25 to 75 degree C
15. /O SIMI &K HER R
VDD=3.0V
> JEET . -6mA  (Voh = 2.7v)
> AIEBR : 10mA (Vol = 0.3v)

W hdEN

WL1109_DS_CN_V001.dc¢ 4/34 2018/12/21



N7 ANHERFERIRBIRAH

wireless ShenZhen Wireless Technology Co.,Ltd

WL1109 77 CMOS OTP B A4l

3. 5IMECE

PAS «—»{| | 1

VSS—{| 2

PA6/TOCK] «—[| |, 3

6 | [J«—»PA7
5 |[]e——VDD
4 | [J«—>PA4

% 31: B45/8 | Pin Buffer | Description

PiBH Pin Name | Type | Type

VDD P - IWER R /O 5] B IF 5] B g

VSS P - BHEMA V0 5N S% S

PA4 /0 ST X O G N E Ehr iR, HATMEE TR
T PR A A e

PA5 1’0 ST XU 1O 5N E R, HATMAETh AR
T B i g PR

PAB/TOCKI 110 ST | X VO 51N E FhimbH, HAG M fE
T P A e e R

PA7 110 ST | AU VO 5IWE B, BAwe i) RE
T B kg
TRINTT B NMOS #i i

EvE: 1= %A, O=%ith, P=Hii, CMOS = CMOS#iith, ST = Jifi % kil A 455 A
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ShenZhen Wireless Technology Co.,Ltd

WL 1109 8 1 CMOS OTP E#£h

Set TBIF

512x12 bits

] 00
Main- Fosc 01| Fcpu
clock |~ . 10
(4Mhz) KRl
FCPUSJ[1:0]
01 Fsys
10
11
FSYSS[1:0]
Fosc/128
Fsub
Sub-clock Divider
35Khz
FSUBS
TOIF
Interrupt
[ IRQ
TBIF || Control
H/W Stack |
4 level Central
Control Unit]
PAI[74] (P10V3 Core
——» Wake up »
Control ™
Reset
Fcpu

Fsys
PAG/ TOCK Timer0 8-bits
TOCKI 4,—)D ; counter
TOSE
TocS ‘ TOON
Preload Register
TMROOV l
——— 0y T1CK | Timerl 8-bits
Fsys | counter
Fsub
KSPNO[1:0]| Key Scan
<] controller
KSPWI1:0
(10l Circuit
PA4 Data PA4
PAS5 Data PAS5
PA6 Data PAG6
PA7 Data PA7

Preload Register

l

Reload

Set
TOIF

TMROOV

Reload

——» KEY

WL1109_DS_CN_\V001.dc
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wireless ghenZhen Wireless Technology Co.,Ltd WL1109 8 I CMOS BRA
5 NFas

WL1109P W F g ss B T2 17 =S

og

Ay °

5.1. BFEfrligas

fcEFiE: -

WieFEsNZERSE

EFRUHEs (PC) : WL1109 =M= - B — MR 1iHEs -

000h

PC[ 8:0]

Stack Level 0 1A6h

Stack Level 1 1ATh

Stack Level 2 1AFh

Stack Level 3 1BOh

1B1h
1B2h

1BFh
1C8h

1D0h

1D8h

1F8h

1FFh

NS

Program Memory

OC0~0C8

CFGO

CFG1

Information Block

TBI Interrupt Vector

TMRO Interrupt Vector

TMR1 Interrupt Vector

RESET Vector

Program Memory

OJRS L 512 x 12 WiEFFiE=RZE -

EIESHENTE  ERFHHEs (PC) NEENENTH N —RE<ntnit - PCEESMNMESTEIMN— - BRIFZIE
SERTPCE B2  WIREFNITISR HIMP IESH -PC MIEE4EEMI - XWF IMP A1 JSR 1E5< X% -IMP
A ISR B FNIEM PC BIE - PC ${7785 ( PC Latch - PCL ) SY# M5 F] PC<7:0> - ;TERAESN - BIERE

HHREFHHERPCL - 2 IEFEAZEEREREW -24M SIMP Ml SISR BSRRMNTITIRE S UF T ik
MAEPCH<0> ( 21#5-1) -
=5-1 : &EH PC HIBkERIE< 1B
SJMP Instruction PC = +/- 64 words
SJSR Instruction PC = +/- 64 words
JMP Instruction PC = Instruction word2[8:0]
JSR Instruction PC = Instruction word2[8:0]
Relative Branch PC = +/- offset ( {PCH[O], PCL} > PC)
(modify PCL)
Reset PC = 1F8h
Interrupt PC = 1C8h (TBI)
PC = 1D0h (TMRO)
PC = 1D8h (TMR1)
RET and RETI PC = STACK(top]
Instructions
Normal Instructions PC=PC+1
WL1109 DS CN_V001.dc 7/34 2018/12/21
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ireless ShenZhen Wireless Technology Co.,Ltd WL1109 8 I CMOS OTP £ A

wirele
& R

R (STACK) : WL1109 ==HZ 12 IS - 4 JoRAIREMEA [/ SBHER - R FIE=RH12-bitS 7= M 2-bitth 253
Hpk -JSR IELRHEHEK 1 MERIEREAS 2 Utk AENIRRFUHR0EN 1 AREEAS 1 JUtk -
WIRELIAT F4NLLERY ISR 8% - NIRRT RE4RAERLEMIL - RET f89NE 1 SUEKRPHRNETE LS
BFIHEE - RERS 2 JERPHABRERZIE 1 JERD - NRESLNT 74T EMNRETES - WHAR
REMEES 4 PRI SIETT R -

WL1109_DS_CN_V001.dc 8/34 2018/12/21



W7 AT ERFEERRBRAE

wireless ShenZhen Wireless Technology Co.,Ltd

WL 1109 8 1 CMOS OTP E#£h

5.2. lIEEIFfE=s (Configuration ROM)

WL1109 BcEUH 12 MARBEREUFERS - IUEREREFRKEEABNRZGRE - (BUEX 5-2) - EEEN

7 i A nXLEST - BaERE /| REEXAPWENIHTES -

*® 52 EcEUFEss

1 10 9 8 7 6 0
1A7h - - 0ocs8
1A8h - - oC7
1A%h - - OCé6
1AAh - - 0C5
1ABh - - Ooc4
1ACh - - 0C3
1ADh - - OC2
1AEh - - OC1
1AFh - - 0Co
CFGO PFT*O LVRC DRT | WUP
CFG1 WOC oCSs

PROT : RS R
1=F% EHELIE
0= 250 - otk
LVRC[1:0] : LVR/ LVDRREMI - LVREFreEEVorgH1.65V -
VLVR #l# 2 1.65V +/- 0.1V -
00=Vorg + 0.1V 01= Vorg 10= Vorg - 0.1V 11= Vorg
WUP: HALT modefS & I ER 23 M0EE CPU fFREM
1= B JREHNREMRE CPU NMFTiH AHALT modefS i N —"NE%
0= Bl OENEMHRE CPU FWMTEM
DRT: LEBIERERY &S
1=29ms
0=3.6ms
WOC : F B B A E
1111 =&
0000 =&
OCS: TR EHIEIh I =
0oCS ADDRESS
11111111 1AFh
11111110 1AEh
11111100 1ADh
11111000 1ACh
11110000 1ABh
11100000 1AAh
11000000 1A9h
10000000 1A8h
OTHERS 1A7h
OCO0~0C8: F IR EHIE
FREREEIRMERS0C <7:0>5 LA - TBE—H70.5% -
11111111 = 18
00000000 = &R
WL1109 DS _CN_V001.dc 9/34 2018/12/21
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5.3. HUEGFMES
5-2: IR s S RN AE S F e EE
00h INDX 20h
01h FSR
02h Unimplemented General Register
03h Unimplemented
04h STATUS
05h PCL 37h
06h PCH
07h ACC
08h TBDL
0%h TBDH
0Ah PIE
0Bh PIF
0Ch Unimplemented
0Dh TMRC
OEh TBPL
OFh TBPH
10h PAD
11h PAR
12h Unimplemented
13h Unimplemented
14h Unimplemented
15h Unimplemented
16h Unimplemented
17h Unimplemented
18h Unimplemented
19h Unimplemented
1Ah Unimplemented
1Bh Unimplemented
1Ch Unimplemented
1Dh Unimplemented
1Eh Unimplemented
1Fh Unimplemented
WL1109_DS_CN_V001.dc 10/34 2018/12/21
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ShenZhen Wireless Technology Co.,Ltd

WL 1109 8 1 CMOS OTP E#£h

5.4. 15IRINEE

& 5-3: KINEEFFRIER

¥ " Value on Value on
it “7 B7 B6 B5 B4 B3 B2 Bl BO POR,LVR other reset
00h INDX Address this location for indirect addressin XXXX XXXX uuuu uuuu
01h FSR b5 b4 b3 b2 bl b0 --00 0000 --uu uuuu
04h STQTU TOB PDB z H c 1 box - puuu
05h PCL PCL7 PCL6 PCL5 PCL4 PCL3 PCL2 PCL1 PCLO 0000 0000 0000 0000
06h PCH - - - - - - - PCHO | - 1 | 1
07h ACC b7 b6 b5 b4 b3 b2 bl b0 XXXX XXXX uuuu uuuu
08h TBDL b7 b6 b5 b4 b3 b2 bl b0 XXXX XXXX XXXX XXXX
09h TBDH - - - b4 b3 b2 bl b0 ---= XXXX ---= XXXX
0Ah PIE GIE TBIE - - T1IE TOIE 0--0 --00 0--0 --00
0Bh PIF - - TBIF TiIF | TOIF ---0 --00 ---0 --00
0Dh TMRC TOSE TOCS - - - - T10ON TOON 00-- --00 00-- --00
OEh TBPL TBP7 TBP6 TBP5 TBP4 TBP3 TBP2 TBP1 TBPO 0000 0000 uuuu uuuu
OFh TBPH [ TPINC - - - - - - TBP8 0-- -0 U--- --- u
10h PAD b7 b6 b5 b4 - 0000 -- 0000
11h PAR b7 b6 b5 b4 - XXXX XXXX
BUE x=KA - u=AZ  p=BERTHRHE - - =KX -
¢ INDX (00h)
INDX FHERABLIEFTEMNTEEE - S INDX SERSSREESU - FH INDX FER o/ RIKIE S -
EfER INDX SEHRNIESSEF L0 EXHEFESF8: ( File Select Register - FSR ) 15@MEIE - [B#1
INDX RS =F400h - MEMAEESUXN INDX FERBTEREFSENT —PNERE ( BEAYURESEIDRS
i) -
¢ FSR (01h)
bichily BZR B7 B6 B5 B4 B3 B2 B1 BO
01h (riw) FSR - - b5 b4 b3 b2 bl b0
X HHEFE ST FE ( File Select register ) FSR 2—1N6 fIIEEHEMFSR SHESTHNS T8 - X2BESH -
¢ STATUS (04h)
Hhrt ZR B7 B6 B5 B4 B3 B2 B1 BO
04h (r/w) | STATUS - - - TOB PDB Z H C
C: HAUMENU (Y TADDFISUBLL A RRCHIRLCIES
ADD SUB RRC A RLC
1= RE#HN 1= REEMEA SRl E A= g VIS =XIV]
0= RREBHN 0= REEN
H:  DC:¥#HM/EAINI(ADDFISUBIES)
ADD SUB
1= £ERNE 4 MEUOSMNAETHNU |1= ERNE 4 MEUKROSUAEREN
0= ZARWE 4 MEUAKRBSULRERNU |0= ERWE 4 MEUBDSMUAE BN
Z: 22
1= BRCHSPEEEARANT
0= BERZEYBECELARANE
PDB: 388811
(i) 1= ESBSMIT T CLRWDT 5%
0= 1T 7 HALT 5=
TOB: BRI
(I¥i2) 1= EEB3T 7 CLRWDT 3 HALT 5<%
0= &4%7 WDT B
WL1109_DS_CN_V001.dc 11/34 2018/12/21
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wireless ShenZhen Wireless Technology Co.,Ltd

WL 1109 8 1 CMOS OTP E#£h

+ PCL (05h)
biichily BZR B7 B6 B5 B4 B3 B2 B1 BO
05h (riw) PCL PCL7 PCL6 PCL5 PCL4 PCL3 PCL2 PCL1 PCLO
PC #{7782(PC Latch, PCL)fS# K513 PC<7:0> ¢
& PCH (06h)
ik ZIR B7 B6 B5 B4 B3 B2 B1 BO
06h (r/w) - - - - - - - - PCHO
PCHZ 73t FITE R 5l 2Fd 155 :
1L.HBEAE PCLEGER - ERIUTEER (PC) SEMANPCHEERNPCLE ERAS 2t
(PC<8> ¢« PCH<0>, PC<7:0]>¢< PCL<7:0>)
2. JMIT MOVC 5% © PCHEGFARSEERBIEH 25U
(TBDH, A ¢ ROM<PCH, A>)
& ACC (07h)
biichily B B7 B6 B5 B4 B3 B2 Bl BO
07h (riw) ACC b7 b6 b5 b4 b3 b2 bl b0
2Nz - FRRIEWNFEIEES(MOVONTT 2 E - RBBIESFZ T EMEETBDHY - RBEIERZTT=HWEZERIACC -
& TBDL (08h)
ik AR B7 B6 B5 B4 B3 B2 B1 BO
08h (r/iw) TBDL b7 b6 b5 b4 b3 b2 bl b0
WITPEEK TBRE/POKE TBPLE © EFHFH:IATRBHENEETT - WKEZEFTBDL -
« TBDH (09h)
ik AR B7 B6 B5 B4 B3 B2 B1 BO
09h (r'w) | TBDH - - - b4 b3 b2 b1 b0
FEZIEIRIE ST (MOVO) T MITPEEK TBRE,POKE TBPLY /5 - B FiEss P RBHIEMNSET - ML =R
TBDH -
& PIE(OAh)
brihily B B7 B6 B5 B4 B3 B2 Bl BO
0Ah(r/w) PIE GIE - - TBIE - - T1IE TOIE
TOIE: Timer0 & & &P W7 fEBEAI
1= {F8E Timer0 &4 ol
0= Z£| Timer0 i H il
T1IE: Timerl & & P BT EEREAI
1= {E8E Timerl & il
0= Z£|I Timerl i i
TBIE: Time-base Timer <& M EENI
1= BT
0= Z |- il
GIE: ZFPHr e
1 = fEBEFTA KRR P
0= ZILFrE D
WL1109_DS_CN_V001.dc 12/34 2018/12/21
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wireless ghenZhen Wireless Technology Co.,Ltd WL1109 8 I CMOS BRA
¢ PIF(OBh)
ik ZHR B7 B6 B5 B4 B3 B2 Bl BO
0Bh(r/w) PIF - - - TBIF - - T1IF TOIF
TOIF: Timer0 J& ) P W iR I
1=Timer0 BEFEHREE L ( WABRESE)
0 =Timer0 FEFR%E
T1IF: Timerl &t op T iR 2
1=Timerl FEHREE L ( WABRESE )
0 =Timerl FEFR%E &
TBIF: Time-base Timer &K G litRE Al
1= ERFN T ( MR EEE )
0= XABIN
¢ TMRC (0Dh)
ik ZR B7 B6 B5 B4 B3 B2 B1 BO
0Dh(r/w) TMRC TOSE TOCS - - - - T10N TOON
TOON: Timer 0 ON / OFF#EHI{i
0 = timer O off
1 =timer0on
T1ON: Timer 1 ON/OFF control bit
0 =timer 1 off
1 =timer1lon
TOSE: Timer0 BRI EZEENL
1= 7 TOCKI 5|HIEB a0 N pRLEBIE
0= 7 TOCKI 5IHie8F/_EA Hisig
TOCS: TimerQ ARG
1= #F TOCKI 5| EMEWmESIEANER
0 = MENILIE< BHIT &b
¢ TBPL (OEh)
Beiohialn HR B7 B6 B5 B4 B3 B2 B1 BO
OEh(r/w) TBPL TBP7 TBP6 TBP5 TBP4 TBP3 TBP2 TBP1 TBPO
TBP<7:0> {XfIOTP ROMH#E 5 &

POKE TBPLIFHITR NMEIE : —NEEMTBPL - Z— 12N TBPHMTBPLE 7 a0l R FiEss - ERNSF
T ESFRTBDH L - (BT ES F28TBDL L - POKE TBPLIZ{FEERMNEES -

o TBPH (OFh)

ik EHR B7 B6 B5 B4 B3 B2 B1 BO
OFh (r'w) | TBPH TPINC - - - - - - TBPS
TBP<8>: S{iIOTP ROMithit 5%t
TPINC: TBP<8:0>1Z/N1{HRENI
0= &1
1= fHEE
MITPEEK TBRZ{POKE TBPL/E ' TBP<8:0>Ff1g /01 -
& PAD (10h)
ik ZHR B7 B6 B5 B4 B3 B2 B1 BO
10h (r/w) PAD b7 b6 b5 b4 - - - -
PADZPAlG O IES 728 -
WL1109 DS _CN_V001.dc 13/34 2018/12/21
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e PAR(11h)
ik ZR B7 B6 B5 B4 B3 B2 Bl BO
11h (1) PAR b7 b6 b5 b4 - - - -

SEPAlR HEIE - Rofis -

WL1109_DS_CN_V001.dc 14/34 2018/12/21
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wireless ShenZhen Wireless Technology Co.,Ltd WL1109 8 I CMOS BRA

5-3 : EHIGFRER

00h oC

01h OSCs

02h Unimplemented
03h WOC

04h SP

05h TBR

06h SYSCLK
07h Unimplemented
08h Unimplemented

09h Unimplemented
O0Ah Unimplemented

0Bh TMRO

0Ch TMR1

0Dh Unimplemented
OEh Unimplemented
OFh TMCLK
10h PAC

11h PAW

12h Unimplemented
13h Unimplemented
14h Unimplemented
15h Unimplemented
16h Unimplemented
17h Unimplemented
18h Unimplemented
19h Unimplemented
1Ah Unimplemented
1Bh Unimplemented
1Ch KSC

1Dh Unimplemented
1Eh Unimplemented
1Fh Unimplemented

& 54 ERIFERIIT

™ Value on Value on

bkl AR B7 B6 B5 B4 B3 B2 B1 BO PORLVR | other reset
00h oC b7 b6 b5 b4 b3 b2 bl b0 cccc cecec cccc ceec
01h 0SCSs TBIS - - - - - - FSUBS 0--- - 0 0--- ---- 0
03h wocC b7 b6 b5 b4 - - - - ccec -0 ccec -
04h SP - - - - - - SP1 SPO | - m [ - 1
05h TBR - - - - - D e
06h SYSC FSYSSI[1:0] - - - - FCPUSI1:0] 00-- --11 00-- --11

K
0Bh TMRO b7 b6 b5 b4 b3 b2 bl b0 XXXX XXXX uuuu uuuu
0Ch TMR1 b7 b6 b5 b4 b3 b2 bl b0 XXXX XXXX uuuu uuuu
OFh TMCL - - - - - T1S0 - - ---- -0-- ---- -0--

K
10h PAC b7 b6 b5 b4 - - - - 1111 ---- 1111 ----
11h PAW b7 b6 b5 b4 - - - - 1111 ---- 1111 ----
1Ch KSC KSEN - - - KSPWI1:0] KSPNO[1:0] 0--- XXXX 0--- uuuu

BUE  x=KH  u=AZ  p=EEURTHRH - - =KRZU -

1. LB EUERENFERNNEZEEIFF25(0C,WOC)

WL1109_DS_CN_V001.dc 15/34 2018/12/21
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25 ShenZhen Wireless Technology Co.,Ltd WL1109 8 i/ CMOS OTP 2 Hk

& OC (00h) (B PEEK / POKES% 1d))

HHk FRR B7 B6 BS B4 B3 B2 Bl BO

00h (w) | OC b7 b6 b5 b4 b3 b2 bl bo

OCAHANEBOSC ( NERCAMHz ) RAEHRIE - IRE "11111111" SEAZFOSCEHEIE - "00000000" SHEIE -

& OSCS (01h) (B3I PEEK / POKEIE < 1410)

ik ZR B7 B6 B5 B4 B3 B2 Bl BO

01h (/w) | OSCS TBIS - - - - - - FSUBS

TBIS: Time-base SHTIRIEFEN
0 = Fsub/2048
1 = Fsub/32
FSUBS: Fsub R fRERE T
0 = Sub-clock
1 = Fosc/128
Note: #{KEE#EILF + Fsub= Sub-clock °

¢ WOC (03h) (B PEEK / POKEIE<1/510))

3k B B7 B6 BS B4 B3 B2 Bl BO

03h (r/w) WOC b7 b6 b5 b4 - - - -

WOC HANEE OSC (Built-in RC35KHz) RUEHIE - B8 1111 SHALOSCEIE - “0000" SHBHE -

o SP (04h) GEXIPEEK / POKEIS £ 1/510))

ik ZR B7 B6 B5 B4 B3 B2 Bl BO

04h (1) SP - - - - - - SP1 SPO

RIS E ()R — 2B E R - EEMEDA(R03 - BE FRFEM P UER & ERNER - FHE L EREN
i -

¢ TBR (05h) (:B7IPEEK / POKEIE < 1A10)

ik BZR B7 B6 B5 B4 B3 B2 Bl BO

05h (riw) TBR - - - - - -

PEEK TBRE:[5 F1ZENTBPHAITBPLE FR 60N iR 17 lEzs - ERMNEFE TN ESFRTBDHLE BEETTHES
723TBDL F - 155 - PEEK TBRIZTEEZEM-NEER -

& SYSYCLK (06h) (B PEEK / POKEIE<1510)

31t FR B7 | B6 B5 B4 B3 B2 Bl | BO

06h (riw) | SYSCK FSYSS[1:0] - - - - FCPUS[1:0]

FCPUSI1:0]: Fcpu 7 $EE a1

00 = Fosc/1 01 = Fosc/2

10 = Fosc/4 11 = Fosc/8
FSYSS[1:0]: Fsys 7 #ltE#ERAI

00 = Fosc/1 01 = Fosc/2

10 = Fosc/4 11 = Fosc/8

¢ TMRO (0Bh) (3B PEEK / POKEIE<1518))

Hh ik HZR B7 B6 B5 B4 B3 B2 B1 BO

0Bh(r/w) | TMRO b7 b6 b5 b4 b3 b2 bl bo

TMROZ— 1 8lUFFas - BT REEN BRI HROWEHIE -

WL1109_DS_CN_V001.dc 16/34 2018/12/21
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wireless ghenZhen Wireless Technology Co.,Ltd WL1109 8 I CMOS BRA
o TMR1 (0Ch) GBI PEEK / POKEF5 < 1/510))

Hh 3 ZHR B7 B6 B5 B4 B3 B2 B1 BO
och(riw) | TMR1 b7 b6 b5 b4 b3 b2 bl b0
TMR1IZ— 18T FR - AT REEN B[N HZRINEEE -

& TMCLK (OFh) (B3IPEEK / POKEIS<1510)

Hh 3 ZHR B7 B6 B5 B4 B3 B2 B1 BO
OFh(riw) | TMCLK - - - - - T1S0 - -
T1S0: Timer 1 A f#RE AL

0 = TMROOV
1="Fsys
& PAC (10h) (B3I PEEK / POKEF5 < 1/510))

Hh ZHR B7 B6 B5 B4 B3 B2 B1 BO
10h (w) | PAC b7 b6 b5 b4 - - - -
ImOAB A HETVEE - “U"ERAELR - "0"2RHER -

& PAW (11h) (B PEEK / POKE1E < 1410)

Hh ZHR B7 B6 B5 B4 B3 B2 B1 BO
11h (rw) | PAW b7 b6 b5 b4 - - - -
s JAMBELERE - '1'EA - 028 -

& KSC (1Ch) (BsIPEEK / POKEE=1A1T))

3 B B7 B6 B5 B4 B3 | B2 Bl | BO
1Ch(riw) | KSC KSEN - - - KSPW[1:0] KSPNOJ[1:0]
KSEN: #2837 BEFEsE

0= HBRABRMI
1= Z@EHMAE
KSPNO[1:0]: 83k pIFEIRmEAL
00 = 1 MO EE 01 =3 M EE
10 = 7 MERKPEE 11 = (R
KSPW[1:0]: ¥z fakx P Bk
00 =2 Fsub BHEIRNBIFEE 01=4" Fsub BHIRNBIFEE
10 =8 Fsub BHANEZEE 11 =16 M Fsub BFHINBIEE
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6. IRH==

6.1. NPRFIER

WL1109W E4MHz RCHRSH=2% - ENITTAE - RS IEIREN S (OST ) - SEMRL A ERRETIRE 2L Y
T EMURS - MRCIRZHHFN LAFMINERARTHZTERIR - KH[EREN R 8 MIPBRHOER - &
k BRFBUEHBEERE ZALATEMWRS (I1FR6-1) - SESNWEASS - BREROIEEL, 2, 4, 8, ERHIER
bR AsR 2 -

E6-1 : WP HSIER

Internal Oscillator Divi

_ ivider
4Mhz RC > Start-up Timer 1.2,4.8 > Fepu
Oscillator 8 cycles o

#6-1 : MCUE DN E

e e MHALT I A2
DRT=0 DRT=1
BR4AM 8 Cycles
3.6ms+8cycles 29ms+8 cycles y

Note: 1 cycle = 1/Fcpu

6.2. NEMRH% (BR4AM)

WL11095 5, 7 — 1 NEBRCHRSZ 2% - VDD = 3VAI25°CHY IR 4 MHzHI NP - RAERBE N +1% -

&35 28 B 5 1728 (OC) £ L 8B f5 M Configuration1<7:0> 3k ERBUEEIERO ML - AR MR SRERIE - BFa1T
i A SMEHOCT Fas - NEIOSCHH L N 50C<7:0># 3 AL LELE - EIOC<7:0> = OXFFE WEBOSCHISM
& - OC<7:0>= Ox00H K& M3 - OCHEEE — R L790.5% -
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wireless ShenZhen Wireless Technology Co.,Ltd WL1109 8 I CMOS BRA

. 1/0 I/
7.1, WA SR LS
% 7-1 WABEHRICR

WA L5t b e
3R | =8TheE | WMERINEE NMOS CMOS
PA4 Vv Vv Vv Vi Vi Vv
PA5 V Vv Vv V V Vv
PA6 vV Vv Vv Vv Vi i
PA7 V Vv Vv V - Vv
7.2. 1/10ImOFE=:
R IIEES =28
ik ZHR B7 B6 B5 B4 B3 B2 B1 BO
10h PAD b7 b6 b5 b4 - - - -
11h PAR b7 b6 b5 b4 - - - -
T FFEs (B PEEK / POKE 15<1410)
ik ZR B7 B6 B5 B4 B3 B2 B1 BO
10h PAC b7 b6 b5 b4 - - - -
11h PAW b7 b6 b5 b4 - - - -

& 7-2. WAL OS5 FLE

Erer S5 SRR SHEREA ST
i [ 0: REH AIRARN="SINEE
seagE 008
A | TEEEIR ) g A g2 O aearE
PAD
% = seE 0: BERMIHROANZIED
H 1 wEHREHRORNBET
o 0: BHERE L, AHBEO
512 BHIE :
PAC T . BERE N, HBALD
A |0 BERS n iR LREDE
S SR IE 1: 172535 n UL (FIRERIHAS
PAW TR o, |00 S5 n 1,CMOS it
1: S%EE n {1,NMOS B
PAR PA 1= ¥
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7.3 1/ OlfOBIEE
[E7-1: PATEHIE

PAW7
%:}j ) \DD
1—1 m Weak
Pulkup
WRITE Pin
BUS
D Q

PWR . PAW7
—p CLk Q -
PA DATA REG KSEN | A
I
1
D Q
Schmi
Triggeﬁ?
M CLK 6
READ
BUS PADIR REG
—————— PAW7
J_C—o<)— KSEN
PATWAKEUP [ |
\ Falling edge | |
detect
[7-2: PAGLEIAE
WRITE
BUS PAW6
’ {>o—}_d
PR ek Q DCFI Pin
PA DATA REG PAW6
D VDD
1 Weak
FulFup
TWRL ¢ 5 .
READ KSEN
BUS PA DIR REG
Schmitt
Trigger §7
————— PAW6G
—o< |— KSEN
To Wake up
Falling edge
detect
TOCKI
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WL1109 8 i1 CMOS &Rl

PWRS ck Q@ Do—l Pin
PA DATA REG PAW[5:4]
D VDD
Weak
TWR FulFup
CLK Q |
READ KSEN
BUS PA DIR REG
Schmitt
y
Trigger 7
PAW[5:4]
KSEN
To Wake up
Falling edge
detect
21/34 2018/12/21
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8. BERMANZEEFL

8.1. Timer 0 & Timer 1 &1k

TimerO/Timerl R ERZZ 8 1 EEITEES . X Timer0/Timerl SFa8EN e84 M FFh £ 00h BOH LN 7~ 4
Timer0/Timerl TPl - IR TOIF/TLF frEUE 1 - BRMNINGESFESE - EMNEERNSIYE -

8.2. Timer 0 i

HTMROZF 723 MFFhZ HBI00hE + FAETMROSHT - 1Z0m ERF TOIFIRENIEL - TOIERDBEZ ol LIRS - fEEF{EAE
Zhl 2 AT - PEIRSEREUWIETOIFLEE - R TOCKIARE AR - TimerOfF R IETOSEAIZ EETOCKIRE D LTt
S RN -

8.3. Timer 1 Al

% TMR1 S7F28M FFh 2 HZE) 00h B &4 TMR1 Pl -1Z0m 0 T1IF AREAIE 1 < TOIE MBS o URR T - &
EHEEZPUT AT - Timerl DRSS ERBRAS TUF (BT - BT ENSERRENEERI - TMR1 PEITE
I RATE 28 MR BR IR A IR BE

K8-1 : Timer0OMTimer1iEH&

Reload

Reload

Preload Register

TMROOV T1ICK | Timer1 8-bits
Fsys counter

TS0 ‘ TION

Preload Register

Fsys l
TOCK Timer0 8-bits

PAB/TOCKI —’_)D % e

TOSE  ocs ‘ TOON
Timer O Timer 1
BIAINEE S 1788
ik EZHR B7 B6 B5 B4 B3 B2 Bl BO
OAh PIE GIE - - TBIE - - T1IE TOIE
0Bh PIF - - - TBIF - - T1IF TOIF
0Dh TMRC TOSE TOCS - - - - T1ON TOON
51T Fas (B PEEK / POKE 5<1510)
Hh ik FZR B7 B6 B5 B4 B3 B2 Bl BO
0Bh TMRO b7 b6 b5 b4 b3 b2 bl b0
0Ch TMR1 b7 b6 b5 b4 b3 b2 bl b0
OFh TMCLK - - - - - T1S0 - -
TOON: Timer 0 ON / OFF#Z 11
0 = timer O off
1 =timer0on
T1ON: Timer 1 ON/OFF control bit
0 =timer 1 off
1=timer1lon
TOSE: Timer0 B &RIGIEEFEAL

1= 7 TOCKI 5|BIEBEAY T P& IE
0= £ TOCKI SIMIEBF Ry EF ke
TOCS: Timer0 B fRZEFEAL
1= %% TOCKI 5| LM RESIEAR IR
0 = HEAIIEZ B IR
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m'lﬁ RN HHERFEREBIRAF

- 10)]

S ShenZhen Wireless Technology Co.,Ltd WL1109 8 I CMOS OTP £ A

W=

m R

8.4. Al /AR & Time-Base Timer 1&#1k
EI VOERN2E (WDT) WZEHYE 8-2 - WDT WIEE 8N EEEEN 0.9ms = 58ms - XN RBEOIH TBIS fiI
(OSCS<7>) RE - ZE| JOEN R BINRE 4 RNSFEEM - TOB I ( STATUS<4> ) [NEARI JOENIZEM

HEE -

El8-2: Bl ENREME

Fosc/128
Set TBIF
Fsub =32
0 . >0 WDTOV RESET
Sub-clock o Divider 2048 s
35Khz >
FSUBS TBIS T
CLRW
T FFEs (B PEEK / POKE 15<1410)

ik ZFR B7 B6 B5 B4 B3 B2 B1 BO
01h 0OSCS TBIS - - - - - - FSUBS

Time-base Timer R UNE 8-3 © X Time-base Timer m LA + EN P& TBIF in&IE 1 - HIRE PIE 7%
2% bit<4>TBIE N 1 AT ENTHER - SNENDPWEGLERN - HE#ADEHKRSER -

&8-3: Time-base TimerZ&#&

Fosc/128
TBIE
1 L TBI
17 Fsub +32 WDTQOV b a o
su >
Sub-clock 0 ——® Divider +2048 [ hiidicad
35Khz o > 0 -
CLR Q
FSUBS TBIS
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wireless ShenZhen Wireless Technology Co.,Ltd

8.5. Mufig

AT HALT a2t AR R (KR )
olLiBE NME—S RS A RIRR S IREE

1. Al VhENRRE

2. TMRO @ 9l ~ Time-Base Timer &/ oz

3. RBERE

4. PA[T7:4] N&nfhkMREE

WL 1109 8 1 CMOS OTP E#£h

MREES O] RS HF R PMTO MPD fUAisstrEUMEREA - PD U LBNEM - EHAKERBE - IR
RETWDT BREERETO IUEF - EHTHALT ;5K - F—NME< (PC+1 ) HWINE - BB TS IRAE
B MR RIS T EREMI B AL ( Bl IF Pl ) - MEESGIE fINRASTER - MRGIE ADEE (L) -

e IS ITHALT 15

LLUENES -

YIRGIE UMEN (£AE ) - S MATHALT 5L ZEMES - AE

BRAEEIPUT AL - WIRAEMITHALT ESUENIES - AP RIZEHALT 152 EHME—FRNOP 5% - 1
REBPH (GIE BE ) WELL - BFFA PEUREDH E S B a0 P T RS AR A P RS E AL - 28R
BIMRERIRASIREE - HALT 1< TBHNIT -

=8-1: MERIRERMAER

A B2 )R

REFRMS

Note

Time-Base Timer & B o T i i

TBIE=1

TMRO it o 7 R A2

TOIE=1 A] TOCS=1

TIMEROfE A 9h BB I £9)R: TOCKI

PA[7:4] NEaRdA IR EE

PAW.n=1,PAC.n=1,PAD.n=0,KSEN=0

BRI E B AE IR

PAW.n=1,PAC.n=1,PAD.n=0,KSEN=1

Bl EN 2GR EE LML R ENSENTEE
| VOEN R MEE
8.4: hHTAIIGREEZIEE
GIE

TOIF —
TOIE —
TIIF —
TIE —

TBIF —
TBIE —

PA[7:4]

WL1109_DS_CN_\V001.dc
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Key Scan
enable

Falling Edge

Detect

24/34

—I>7 WAKE-UP

2018/12/21

INTERRUPT



ANHERFEREBRAE

vireless ShenZhen Wireless Technology Co.,Ltd

WL 1109 8 i CMOS

B AL

8.6. ZiEHE

WL1109 FERERIRASS F IR I INEE -

FIRINBES 7 as

i52% [§ 8-5 M E 8-6 0] /AR AMINBELIREN

pauchils

B B7

B6 BS

B4

B3

B2

Bl

BO

10h

PAD b7

b6 b5

b4

ZHF 785 (Accessed by PEEK/POKE Instruction)

pauchils

ZR B7

B6 BS

B4

B3

B2

Bl

BO

10h

PAC b7

b6 b5

b4

11h

PAW b7

b6 b5

b4

1Ch

KSC

KSEN

KSPWIL:.0]

KSPNO[1:0]

KSEN: #ZEH%#ABEEsEN
0= ZEARRM
1= REARAE

KSPNO[1:0]: #Z#IAMIK D IFEELFEM

00 = 1 NI P TEE
10 =7 MAfEBOPEE

01=3 NI PEEE

11= {RE8

KSPW[1:0]: #Z8 ik p s Bk

00=2" Fsub BHIN B E
10=8 1 Fsub BHEANNEE

& 8-2: WRABRER

10=4" Fsub BHNE=E
11 =16 ™ Fsub BEAREFE

PAW.n

PAC.n

KSEN

PA Function

PAD.n

Key scan

I/0

input

Key scan

Key scan

NMOS output

CMOS output

Input tri-state

X |IX |P[OF |-

Rk |lolo|k|-
o|o|o|o|r|o

RO |X [ X | X |X
1

Input pull high

7% 8-3: Key scan time table: (Fix 16 scan lines)

KSPW[1:0]

KSPNO[1:0]

Keyboard Scan Cycle Time

0 0

0 0

1.83ms (16 x 2x 2 x 28.6us)

3.66ms (16 x 2 x 4 x 28.6us)

7.32ms (16 x 2 x 8 x 28.6us)

3.66ms (16 x 4 x 2 x 28.6us)

7.32ms (16 x 4 x 4 x 28.6us)

14.64ms (16 x 4 x 8 X 28.6us)

7.32ms (16 x 8 x 2 x 28.6us)

14.64ms (16 x 8 x 4 x 28.6us)

Note:

29.28ms (16 x 8 x 8 x 28.6us)

14.64ms (16 x 16 X 2 x 28.6us)

29.28ms (16 x 16 x 4 x 28.6us)

The BR35K frequency is 35KHz +/- 30%.
28.6us is its center frequency cycle time.

R|IO|O|FR|O|O|R|O|O|F (O
OO0 |F|O|OF|O|0|F

58.56ms (16 x 16 x 8 x 28.6us)

WL1109_DS_CN_\V001.dc
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wireless ShenZhen Wireless Technology Co.,Ltd WL1109 8 I CMOS OTP £ A

BRARBLTRFS
S KSEN =1 1Y - iR Lo EE N

8-5: RN FE

Fsub/m UL LU AU U U U Ui Ui UL - .

Note 1. Fsub/m : m= 2 if KSPW[1:0]=00
PA7T T [H]

/i m=4 if KSPW[1:0]=01

PA6 L ) L . o
PAS 1 H m=8 if KSPW[1:0]=10
PA4 — U o m=16 if KSPW[1:0]=11
2. Inthe case PA7 are input only

3. Inthe case KSPNO[1:0]=00

[H] [Bi]
[}
1]
B3]
B4}
[H]
[}
[H]
NAN RN ANAAARAANARNARARNARANANNRNANAN « .
eyboard scan return lines latch
Fsub
Fsub/m | J | | | | | | | T | | Note: In the case
All input line latdh KSPWI[1:0]=00,m=2
— | KSPNO[1:0=01
PANn v

Allinput line latch

PAR+1 s

1 scan pulse 3 scan pulse width

width
(4 Fsub cycle)
sl nnnnnnnn WYL
Fsub/m Note: In the case

KSPWI[1:0]=10,m=4

All |nput|ine|amh§ KSPNO[1:0]=00

PAn v

All input line latc

PAN+1 ! ,_

1 scan pulse width 1 scan pulse width
(8 Fsub cycle)

8-6: i3 N E

PA4 Note 1:

PAG6 When PA7, PA6 and PA4 are key scan mode

PA5 Note 2:

PA7 In the case, PA7 is input only, PA5 used as normal I/O
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wireless ghenZhen Wireless Technology Co.,Ltd WL1109 8 fiI CMOS BHHL
9. OTP kEESIM

9.1. ZmiZs|H

FOLBTEARERER

Programming information
Writer connector Parts: WL1109

Name | Description Name

Power and clock Pins

VDD 3V VDD

GND Ground VSS

VPP 6.5V PA7

Communication Pins

Sync. CLK Used to sync. PAG6

data I/O

Serial Command/Data 1/0O pin PA4

Bus

WL1109 DS CN_V001.dc 2018/12/21
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10. ¥ % (P10V3 CPU Core)

F10-1: IB8SE&E

Arithmetic
Instruction r(Hex.) #k(Dec.) Flag Cycles | Word | Description
ADD Ar 0~3F C,H,Z 1 1 r+A-> A
ADD LA 0~3F C,HZ 1 1 r+A>r
ADD A #k 0~255 C, H Z 1 1 k+A>A
DAA C 1 1 ADAA> A
SUB A 0~3F C,H Z 1 1 r—-A->A
SuUB LA 0~3F C,HZ 1 1 r-A->r
INC r 0~3F Z 1 1 r+l1->r
Logic Operation
Instruction r(Hex.) #k(Dec.) Flag Cycles | Word | Description
ANL A 0~3F Y4 1 1 r&A>A
CPL A 0~3F Z 1 1 ~r2>A
ORL A 0~3F Z 1 1 r|A>A
XRL Ar 0~3F z 1 1 re A>A
Rotate & Shift
Instruction r (Hex) | #k(Dec.) Flag Cycles | Word | Description
RRC r 0~3F C 1 1 {C, {71} >, 0] > C
RLC r 0~3F C 1 1 {r6:0,C}>r, 171> C
Bit Operation
Instruction r(Hex.) #k(Dec.) Flag Cycles | Word | Description
RMBn r 0~3F 1 1 0 - r[n], n=0~7
SMBn r 0~3F 1 1 1 - r[n], n=0~7
Data Move
Instruction r(Hex.) #k(Dec.) Flag Cycles | Word | Description
MOV r, A 0~3F 2) 1 1 A>T
If =ACC, Z is updated.
MOV A 0~3F Y4 1 1 r>A
MOV A, #k 0~255 1 k>A
MOVvC 2 1 ROM code (low byte) of {PCH[1:0], A} > A
ROM code (high nibble) of {PCH[1:0], A} >
TBDH
PEEK r 0~1F Z 1 1 CR[1]> A
POKE r 0~1F 1 1 A > CR[1]
Branch
Instruction r(Hex.) #k(Dec.) Flag Cycles | Word [Description
DSZ r 0~3F 1or2(% 1 r-1->rskipif0
SIMP Kk 0~127 2 1 +/- 64 words > PC
SJSR k 0~127 2 1 |PC+ 1> STACK]top],
+/- 64 words > PC
JMP k 0~1023 2 2 k[9:0] > PC
JSR k 0~1023 2 2 PC + 1 - STACK][top],
k[9:0] = PC
RET 2 1 STACK]top] > PC
RETI 2 1 1 >GIE, STA[CKtop] 2PC
SBSn r 0~3F 1or2(*) 1 Skipifr[n] # 0
SBRn r 0~3F 1or2(% 1 Skipifr[n]=0
SE r 0~3F 1or2(% 1 SkipifA=r
Miscellaneous
Instruction r(Hex.) #k(Dec.) Flag Cycles | Word | Description
CLR r 0~3F Z 1 1 0>r
CLRW TOB, 1 1 0> DIV4CNT
PDB 1->TOB,1-> PDB
HALT TOB, 1 1 0> DIV4 CNT
PDB 1->TOB, 0> PDB
NOP 1 1 No operation
XCH r 0~3F 1 1 Ao

(*) if skip then the next instruction is discarded, and the NOP is executed instead, making this a 2 cycle
instruction
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10.1. FE< R
ADD Add A and Reg CPL Complement
Format: ADDr, A Format: CPLA,r
Cycles: 1 Cycles: 1
Operands: 0< r=< 63 Operands: 0< r=< 63
Operations: r+A->r Operations: ~r->A
Flag Affected: C,H,Z Flag Affected: Z
Description: Add A with register r. Result is Description: Complementr. Result is stored
stored back in r. back in A.
ADD Add A and Reg DAA Decimal-adjust after addition
Format: ADDA, r Format: DAA
Cycles: 1 Cycles: 1
Operands: 0< r=< 63 Operands: A
Operations: r+A->A Operations: IfA[3:0]>90rH=1
Flag Affected: C,H,Z A[3:0] + 6 -> A[3:0], H1 =~H
Description: Add A with register r. Result is else A[3:0] -> A[3:0], H1 =0
stored back in A. IfA[7:4]+H1>90rC=1
A[7:4] +H1+ 6 ->A[7:4],C=1
ADD Add A and literal Flag Affected glse Al7:4] + H1 ->A[7:4], C=C
Format: ADD A, #k ag Affected:
Cycles: 1 Description: Adjust data in register A from
Operands: 0 < k < 255 hexadecimal_ to decimal. Result is
Operations: k+A->A stored back in A.
Flag Affected: C,H,Z —
Description: Add A with 8-bit literal ‘k’. Result is DSZ . Decrement, skip if 0
stored back in A. Format: DSZr
Cycles: 1(2)
ANL Logic AND A with Reg Operands: 0 = r < 63
Format: ANLA r Operations: r—21->r,skipifO
Cycles: 1 ' Flag Affected:  None
Operands: 0< r < 63 Description: Decrement r. Result is stored back
. in r. If result is 0, skip next
Operations: r&A->A . ; ’ .
Flag Affected:  Z instruction by executing a NOP.
Description: Logic AND A with register r. Result
is stored back in A. :;'ALT " ﬁf:_?by
ormat:
CLRW Clear watchdog timer gﬁgfasr;ds Eone
EO:::?.: CliLRW Operations: 0 -> DIV4 counter
OyeraﬁdS' None 1->T0B, 0->PDB
Ogeration;s' 0 -> DIV4 counter Flag Affected:  TOB, PDB
' 1->TOB 1 ->PDB Description: Clear divided by 4 counter. Flag
Flag Affected:  TOB PDB TOB is set and PDB is clear. Then
Description: Clear divided by 4 counter. Flags tmhg ddee\;fg ;Eepggé?lﬁgtg?\;\g_dg\gn
TOB and PDB are set. pped.
CLR Clear register ::NC " :r':::éement
Format: CLR orma-. r
Cycles: 1 Cycles: 1
Operands: 0< r< 63 Operands: 0= r=< 63
Operations: 0o->r1->7 Slggrzgfce)gféd' rZ+ L->r
Flag Affected: Z oo . .
Description: Register 1 is clear and Z is set. Description: Irncrement r. Result is stored back in

WL1109_DS_CN_\V001.dc
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WL 1109 8 i CMOS

B AL

JMP Unconditional branch NOP No Operation
Format: JMP k Format: NOP
Cycles: 2 Cycles: 1
Operands: 0 < k < 1023 Operands: None
Operations: K[9:0] -> PC Operations: None
Flag Affected:  None Flag Affected: None
Description: JMP is an unconditional branch. Description: No operation.
The immediate address k[9:0] is
loaded into PC. ORL Logic OR A with Reg
Format: ORLA,r
JSR Call subroutine Cycles: 1
Format: JSR k Operands: 0< r =< 63
Cycles: 2 Operations: riA->A
Operands: 0 < k < 1023 Flag Affected: Z
Operations: PC + 1 -> STACK]top], Description: Logic OR A with register r. Result is
K[9:0] -> PC. stored back in A.
Flag Affected: None
Description: Call subroutine. Return address ORL Logic OR A with literal
(PC+1) is pushed onto the STACK. Format; ORLA, #k
The immediate address k[9:0] is Cycles: 1
loaded into PC. Operands: 0 < k < 255
Operations: k|A->A
MOV Move between Register and A Flag Affected: Z
Format: MOV, A Description: Logic OR A with 8-bit literal ‘k’.
Cycles: 1 Result is stored back in A.
Operands: 0< r=< 63
Operations: A->r PEEK Read value from CM
Flag Affected:  (2) Format: PEEKr
Description: Move Ator. If r=ACC, Z flag is Cycles: 1
updated. Operands: 0< r=< 31
Operations: CR[r]->A
MOV Move between Register and A Flag Affected: Z
Format: MOV A, r Description: Read value from control register
Cycles: 1 and store back in A.
Operands: 0< r=< 63
Operations: r->A Flag POKE Write Ato CM
Affected: z Format: POKE r
Description: Move r to A. Cycles: 1
Operands: 0< r=< 31
MOV Move literal to A Operations: A->CR[r]
Format: MOV A, #k Flag Affected: None
Cycles: 1 Description: Write A to control register.
Operands: 0 < k =< 255
Operations: k->A RET Return from subroutine
Flag Affected: None Format: RET
Description: Move 8-bit literal ‘k’ to A. Cycles: 2
Operands: None
MOVC Move the ROM code to A and Operations: STACK]top] -> PC
TBDH Flag Affected: None
Format: MOVC Description: Return from subroutine. The top of
Cycles: 2 the stack is popped and loaded into
Operands: None PC.
Operations: ROM code (low byte) of {PCH[1:0],
A}->A
ROM code (high nibble) of
{PCHI[1:0], A} -> TBDH[3:0]
Flag Affected: None
Description: The low byte of ROM code

addressed by A is moved to A and
the high nibble is to TBDH.
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RETI Return from interrupt SE Skip if equal
Format: RETI Format: SEr
Cycles: 2 Cycles: 1(2)
Operands: None g)§erands: 0= r=
Operations: 1 -> GIE, STACK]top] -> PC Lo Lo
. Operations: SkipifA=r
Flag Affected:  None Flag Affected:  None
Description: Return from interrupt. Set GIE flag. Description: ) A= skio next instruction b
The top of the stack is popped and puion: ot ine E NAD y
loaded into PC.
SIJMP Unconditional branch
RLC Rotate left through carry Format: SIMP k
Format: RLCr Cycles: 2
Cycles: 1 Operands: 0 < k < 127
Operands: 0<r< Operations: +/- 64 words -> PC
Operations: {r[6:0], C} ->r, 1[7] > C Flag Affected:  None
Flag Affected: C Description: SJIMP is an unconditional branch.
Description: Rotate register r one bit from right The new location is limited to PC +/-
to left through carry flag. The LSB 64.
of ris replaced by C flag and the
MSB value is moved to C flag. SJSR Call subroutine
Result is stored back inr. Format: SISR Kk
_ Cycles: 2
RMBn Bit clear Operands: 0 < k < 127
Format: RMBn r Operations: PC + 1 -> STACK]top],
Cycles: . 1 +/- 64 words -> PC.
Operands: 0= r= 63 Flag Affected:  None
Operations: 0 ->r1n] Description: Call subroutine. Return address
Flag Affected:  None (PC+1) is pushed onto the STACK.
Description: Bit ‘n’in register r is clear. The new location is limited to PC +/-
64.
RRC Rotate right through carry
Format: RRCr, r SMBn Bit set
Cycles: 1 Format: SMBnr
Operands: 0< r=< 63 Cycles: 1
Operations: {C, r[7:1]} ->r, 1[0] -> C Operands: 0< r=< 63
Flag Affected: C Operations: 1->1r[n]
Description: Rotate register r one bit from left to Flag Affected:  None
right through carry flag. The MSB of Description: Bit ‘n’ in register r is set.
ris replaced by C flag and the LSB
value is moved to C flag. Result is SUB Subtract A from Reg
stored back in r. Format: SUBA, r
: — Cycles: 1
SBRnNn Bit test, skip if zero Operands: 0< r < 63
Format: SBRnr Operations: r—A->A
Cycles: 1(2) Flag Affected: C, H, Z
Operands: 0=<r= 63 Description:  Subtract A from register r. Result is
Operations: Skipifr[n] =0 stored back in A.
Flag Affected: None
Description: If r[n] = O, skip next instruction by SUB Subtract A from Reg
executing a NOP. Format: SUBT, A
: — Cycles: 1
SBSn Bit test, skip if not zero Operands: 0< r < 63
Format: SBSnr Operations: r—A->r
Cycles: 1(2) Flag Affected: C,H, Z
Operands: 0= r=< 63 Description:  Subtract A from register r. Result is
Operations: Skipifr[n] # 0 stored back in r.
Flag Affected:  None
Description: If rin] # 0, skip next instruction by

executing a NOP.
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XCH Exchange between A and Reg XRL Logic exclusive OR A with Reg
Format: XCHr Format: XRLA, r
Cycles: 1 Cycles: 1
Operands: 0< r =< 63 Operands: 0< r < 63
Operations: A<>r Operations: re A->A
Flag Affected:  None Flag Affected:  Z
Description: The contents of A and register r are Description: Logic exclusive OR A with registerr.

exchanged.
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11. BSHE
#6835 B KN ANE 1B
VDD X TVSS BEE ..o -0.3V~3.6V B -50°C~125°C
HESIMMEXNTVSS WEE ... Vs5-0.3V~Vppt+0.3V REBBETNHWHIBEE............. -25°C~75°C
11.1. R M
e B VDD eI E‘%’J\ A E;g‘ 0
0°C~+40°C, ZRIEfm - 1 - +%
Fosc |MEB 4MHz FRFMERZ 1'3823/\7 10°C~—+50°C, AR IF IR - 15 R 7
' -25°C~+75°C, ZRIEfm - 2 - +%
N VDD EUREB[EIBIRBE® =E LB v v
PR B fIES ] ] il
VDD _EHERFIBIREEGTE LB .
SVDD g{ﬂ %—_% - 005 - - V/mS
Twr |REEMKTEE 100 ms
11.2. BERnssE
T1ERE=25°C
5= B Vpp s B/VE | BEVE | R XE | 81U
3 A
oy BT 1 | BR4M (4MH2) - -
) . _ A
lgrg | E=ABTEREBIR 3y | System halt, WDT disable 1 EA
| /O Port i 1 e 57 mA
°H o (PA) 3V | Vou=2.7V -6 mA
| /O Port i 8 e 57 mA
° |(PA) 3V | V=03V 10 mA
PA FHisf - KCQ
Ren 3V | - 150 KQ
v, [BABBEI1 . - 0 . 0.3Vpp | V
Vi E@A%E\EE 1 - - 0-7VDD - Vb \%
V., [BABEEY TOCKI N } 0 N 0.2V | V
Vi, |BASEBEX TOCKI - - 0.8Vpp | - Voo V
LVR |RERE - - - 1.75 v
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11.3. BRAM IRS7=3 ML ( BLAY(E )

Test Condition: Capacitance of VDD to VSS need connect to 4.7uF at least.

BR4M Operating Voltage vs. Frequency (Temp=25°C)
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Frequency Variation: (%)

BR4M Operating Temperature vs. Frequency (VDD=3.0V)
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