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y
y R,y At ky | y ° OTP”
/L ABIT 3T e AOTP - k Ju NISR
” ¥ i J H FoA
y n 4K! 15 £ A y e+t a
& wAA 17U y | - A
A
y @ e ( m £ & oA A
¥ 000H
J ’ £ A A E3 1 1 2 A
¥ 004H
3l m & OwANA - & | NV & G
3 a o ) A
¥ 008H
3 J m & 1wAA - e 1 Jo A ¢ ©
3 a o ) A
¥ 00CH
a e / 0 6 A / 04 - / ¢ G
3 a o I 2 A
¥ 010H
a e / 1 6 A / 14 - / ¢ G
3 a o I 3 A
¥ 014H
& 7 & 0 ¢ AsPifce CRF & 7 & O0A
¢ G 3 a O ) A
¥ 018H
& 7 & 1 ¢ A e 2a ¢ aAD e 2
e 0 7 & 1A Qe ¢ 3 a o I 3
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HT45R37
000H Initialisation
Vector
004H 1 External INTO
Interrupt Vector
008H | External INT1
Interrupt Vector
00CH Timer Counter 0
Interrupt Vector
010H Timer Counter 1
Interrupt Vector
014H SPI/I2C
Interrupt Vector,
R/Cto F
Converter Interrupt
018H | Time Base, RTC,
A/D Converter and
External Peripheral
Interrupt Vector
nOOH
nFFH
FOOH
FFFH | i
15 bits
D Not Implemented
y
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HOLTEK HT45R37

y & /U B Yo T Juey Ac 3
| > =) TBLPe A
[ S 8 & A
A J1/U6 [ TABRDC[m]. I TABRDL[mM]L 39y m
y y 1y @& v A e 3 - y @ &
i - y [m] y @& “f - 1 TBLH
v ¢ © V3 vl O:A
O e / )

Program Counter
High Byte Program

=
[ e & ® MT'T”

| TBLH | | Specified by [m] |
Table Contents High Byte  Table Contents Low Byte

A

3 b1l | b10 | b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl | b0
TABRDC[m] | PC11| PC10| PC9| PC8| @7 | @6 | @5 | @4 | @3] @2| @1 | @0
TABRDL[m] | 1 1 1| 1 @7 @ @5 @ @3] @ | @1| @0

W
‘" PC11~PC8 m y:3
@7~-@0 TBLP &
R
JUKO R ’ e ; % A aR G
ORGL 3y y 1y - ORGt 3 @& hunl FOOH: . HT45R37 4K
y 1y y v 1 hinoeH Jdd ¥ N
y EY y FO6H . 1Y A (oF) Ah 0
I TABRDC [ml. 3 G ~ ¢ J m A aR @&~ v
v I TABRDL[m]L 3 h , || - 1 TBLH A
TBLH n A " a y ¥ e L G d 3"
q AG¢c v 37 @ L 1 . J TBLH h~ Y é
A G ah” 1, A 64d ¢ i 3 A € qlo
A G M 3 a+d o0 ¢ 1y i 3m e | -
Y 6 T 3 yua 3 \ 2 A
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HOLTEK HT45R37

Tempregl db ? ; temporary register #1
tempreg2 db ? ; temporary register #2
mov a,06h ; initialise table pointer note that this address is referenced
mov tblp,a ; to the last page or present page
tabrdl tempregl ; transfers value in table referenced by table pointer
; to tempregl

; data at prog. memory addrebsFO6H- transferred to
; tempregl and TBLH
dec tblp ; reduce value of table pointer by one
tabrdl tempreg2 ; transfers value in table refeieed by table pointer
; to tempreg2
; data at prog.memory addrebsFO5H: transferred to
; tempreg2 and TBLH
; in this example the dath 1AHL s transferred to
; tempregl and dath OFHL to register tempreg2

org FOOh - sets initial address ofapage
dc 00Ah, 00Bh, 00Ch, 00Dh, 00Eh, 00Fh, 01Ah, 01Bh
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y
y a dJ/u 8 £ RAM & y y i At nua 1~
Yy i 1 e 367 o [ QA
T d 8 {0 i now e 3 uq a Ay 71
y 4 8 [0 VIR A
y T nua |7, y A y ooH
FFHA
00H
Special Purpose
Data Memory
5FH
60H
General Purpose
Data Memory
FFH
y
' £ I y &£4Ju I SET[mlik I CLR[mliL& 2 3 A3 &
DA% L y MPO MP1 y A
y
Ya N y W 1Ly AG °  RAMW
y A 3 y W v no 2AG | SET[m]i. I CLR
[mliL 34 2i A&m & Y3 27 % y @ £ oA
y
Iy y e 6 2 @
d M o A4 Y€ nd A A 0! y A 0
T A R Y Y y @ 28 N T I OOHL:
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HT45R37

40H~5HF

IARO

IAR1

MP1

ACC

PCL

TBLP

TBLH

RTCC

STATUS

INTCO

TMRO

TMROC

RCOCR

SIMCTLO

SIMCTLA1

SIMDR

SIMAR/SIMCTL2

TMR1

TMR1C

[ : Unused read as "00"

[] : Unused read as unknown

y
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HT45R37
T
ne d° i y € eYeq A € qda T
i e - 7~ O & AD 2”7 2 A y
e’ € JUOOH2 n A T y 3 N
y€e % y ~ d m 1Ty € N 00Hh A
i IARO" 1AR1
IARO IAR1 AY yw nt A
i © m 2" LM 3 W y y A
3 1 Fo (MPO  MP1) y H
/ﬁ 2A © " IARO  MPOA JU Bank 0 IAR1 MP1d JU Bank 0
Bank 1A n € a v N I OOHL v n o
tam 1 92A
I MPO MP1
k ya . MPO MPIA y € y & e
y 2”7 KaYa A !
2 77 A AG  MPO IARO Bank(
MP1 IAR1 4 Bank0 Bank1A
JUIOR ! Yaé 4RAM W oo Yl M adresl adresA
data .section data’
adresl db ?
adres2 db ?
adres3 db ?
adres4 db ?
block db ?
code .section at O code’
org 00h
start:
mov a 04h ; setup size of block
mov  block a
mov a offset adresl ;Accumulator loaded with first RAMddress
mov  mp0 a ; setup memory pointer with first RARdress
loop:
clr IARO ; clear the data at address defined by mp0O
inc mpO ;increment memory pointer
sdz block ; check if last memory location has bedeared
jmp loop
continue:
3 R & Y h - RAM A
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HT45R37
1 I ACC
| | " 36 ALU ra A ALU
1 ACC 7 A 5~ ALU 5 a’
V3 - N o y n A4 #
I T iy g °R B Yo 1Y3 3 - -
Y u 3 a - 3 A
& I PCL
ne K g9 y 1T Y oa
°d 9" I A PCL h
f y Yy ) i A 8 " AT
y a - G - WY s 3 A
i TBLP" TBLH
3 1 y y @& 9 ATBLP i v
A h T do3 my /L Ay hJJu INC DEC 3
N Kay v A N 3 s
y TBLHe At e - i A
i STATUS
8 A& £@Q2a £ £Ca | & £ (AC)a £ (0V)a
m & (PDF) £(TO) A € [ .3
E Yy Yy~ A
@ PDF TO - & Eet I Y JdJ/u JA N
o) a, N TO PDF &A1 ad 317 6 ko]
1 . 1 ad ATO &AWV 3 a I CLRWDTL | HALTL
3 APDF  &A, J [ HALTL I CLRWDTL 3 3 A
ZaOvaAC C V3 < A
1 H £ 7 H BE “~t C £ 11 C
1 C# £IB £ £ 3 A
® 3 H Vi " H B& ~ AC
£ 11 AC A
v Z V- W 4 A
y A .3 " eV £ 11 ov A
3 [ CLRWDTL 3, PDF I HALTL 3+, & PDFA
3 I CLRWDTL [ HALTL 3, TO WDT t., & TOA
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b7 b0
| =] —[T1o[PoF[ov] z [ Ac| c | sTATUS Register

Arithmetic/Loglc Operatlon Flags
Carry flag

Aucxiliary carry flag

Zero flag

Overflow flag

System Management Flags
Power down flag

Watchdog time-out flag

Not implemented, read as "0"

Z wYae ' a, |y o1 Jd AT
a 3 1 N Tt VoM y A
e 8
8& INTCO INTCT MFICO MFIC1 INTEDGE 8’ e
- e 7 & 7 "AD & q T CIRFé 4 SPIfCe Fo A
G i & 92 3 € £ h~ 2seé G /g Hd1 8 A
¢ yeé& & EM 8 e G / - ¢ 6 £ VA Ya
e . F & e T EMa& - I RETIL 3 %, & EMI
£ A INTEDGE mua e INTO INT1 J A
/
. a @ 23 84& / A TMRO TMR1 vy
hA € J/U 1R o © Ui a A & A6t 8
TMROC TMRI1C 0 / a - / ) 1 ¢ Q
8 1 A
w/ A 8
T e”  w/ T 8 A w/
A Y3 m PAAPBAPC PD A y e e
o/ 1 y v N3 w/ A 3 o/
N Yo 8 “f in PACAPBGAPCC PDC ~ #J 1 y
A e s © Jua e  wAT € A A Y3
n 8 .3 i n Tt 8 3
n eA 1 vV Ty ol Ne M R 3m | 8
AT ) AG | SET[m]i I CLR[mliL 3 4dJU =]
Y &£A e dJu Ny N 8 e Y& N N @
/ F . A
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HT45R37
("1 8
* 23 & 8 A 3 PWM ¢ 8 YoM
PWMOL/PWMOH PWM1L/PWMIHA € 124 % o 8 8
’ A
A/D i ADRL" ADRH ADCR ACSR
"O0Ya 12£ A/D A AID 0 G 23
23 8 A Y3 1 d T
ADRH @ ADRLA 8 ADCR ACSR i/Ju 8 AD G ~
A
CIR-F
"0ya 16 C/IR-F A CIR-F 3 G 23 164&
535 8 Al6 & m TMRAH/TMRBH & £ TMRAL/TMRBL A
ASCRO~ASCR2 & CIR-F A 8 RCOCCR
RCOCR{d JU CIR-F A
S A
" yas A” SPI I1°C A ASIMCTLO SIMCTLI SIMCTL2 SIMAR
8 * SIMDR A
PA A 1 i PAWU
PAA 3 7 A7 y m “ PAA I gt -
€ 1 APAA T 3 A
c) i PAPU PBPU PCPU PDPU
PA3 PBa PCa PD 2 O TEa A Y33 Al €
a 23 A
i CLKMOD
1 oyH v CLKMOD 5 Ju ® A J ‘
- G ® i A
¢ iMISC
sy g Axdr y 87 4E y PAO~PA3
A
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W/ A
w/ N 8¢ A E Ya 8 10
1 Ju now a 3 T JuA € #6
’ 3 A A
a3 @ AT n PAA PBA PGAPDA € A y
A w/ A dmn o4 3 Aon o o T w/
a T ® 3 MOVA" [m]L T23~ 1§ m A
Ay 9° T3 I nA
3
H ANy O Y92 93 9 AneoVv o3
o “ , e T4 a 1 Yy3 A €3 J PAPLA
PBPLA PCPA PDPU 5 /U ~ © G  PMOS E A
b7 b0
[PxPu7| - |PXPU1|PXPUO| PAPU, PBPU, PCPU, PDPU Register
PA.0, PB.0, PD.0 Pull-high
1: enable
0: disable
PA.1, PB.1, PC.1, PD.1 Pull-high
1: enable
O:dis?ble
PA.7,§ PB.5, PC.4, PD.7 Pull-high
1: enable
0: disable
3 -PAPU PBPU PCPU PDPU
PAA
€ myg T HALT 3¢ ~° @ m Ju g 7 7 Y
1 A ’ v gely G PANEE YA i
me A G m 3 HALTL G~ © m Jud~ q
@ 1 PAAND M A 4 10 N oAy
o) An PAA 3 J PAWU
7 A
PA A 1
e @/ CMOS ~ n PAO-PA3 ¢ AJ
MISC ODEO~ODE3&  JU 7 A
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b7 b0
| ODE3| ODE2| ODE1]| ODEO| WDTEN3| WDTEN2| WDTEN1|WDTENO| MISC Register

Watchdog Timer Enable Control
- described elsewhere
PAO Open Drain Control
1: enable
0: disable
PA1 Open Drain Control
1: enable
0: disable
PA2 Open Drain Control
1: enable
0: disable
PA3 Open Drain Control
1: enable
0: disable
PAO~PA3 8 --MISC
w/ A 8
Ya w/ N € 8 " PACaPBGPC@GPDC "V &8
A~ 8 ~  Ya CMOS wa 3 TodT
8 5 Julf A o/ A A y o/ N o8
YEA @ wq ~F 8 2 nl 1A 3
iU &) A 8 Y3 ml oL t
CMOS A N v 3 M A a A &)
/ A " - Am v foT i A1 & e
h~ a A
0 1
Yaud 4 T % v A 3 w
8 °n il “JdJu a A T w/ T ”
A~ T et e 8 A
e ®
e INTO INT16 @/ Q A a e @’ i1 2
y w/ G - e 8 INTCO & ¢ 6 & A
w
® TMRO TMR1 ) Q A T 7 W F
8 e 8 E# N AS] # n A
" (> o/ g Y A
PFD
’ k Y PFDgnN " 6 PA3Q APFD 4 5 JU
Ad aJA N 8 ¢ PAC3 * JUS  PFD
A A PAC n o 7 f @ PFDq ~
Yy omn 23 y ) G A
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HT45R37
PWM
’ "0 226 PDO~PD1 Q PWM Ny e 7 47U
A v PDC V3 " “ LG PWM A
PDC mo oo 7 f e PWMy ©~ € Y omn 23 y
&) G A
AD ®
’ ¢ 3 AD wA w6 PBA 1/O QA €
on AD ® a Y 110 “ t AD 8 ADCR & Y3
A da'b ADy A € omnlo G Y
[ A onAD ¢ “f € 3 23 . A
110
@ /0 & Al/0 1 ady € YT
k @aonA " U kg /o At e Q a Y A
Yoo
FullHigh
ContrA B Opon Waak
Db Buw D Q D__| Pull-up
Yits Control Ragisier CK @
Ghip Reset 8 L
Rad Gomtrol Fisgltsr ] & VG pin
Data BR
—0 [ I>3_|E
Wik Data Ragisisr ﬁ(lﬁ -
5
]
T
ReadDataPagieter — | X
SystemWakeup ————— | na PRty
W
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HT45R37

Vob
Pull-High Q
Control Bit ge?iszer Weak
Data Bus D Q eee —DD__|; Pull-up
Write Control Register CKS Q —DD‘IE
Chip Reset |
Read Control Register |—§| P~ A/D Input Port
Data Bit
D Q DO_I
Write Data Register cK Q 57
S
l M
U
Read Data Register X b
PCR2 —» Analog
PCR1—» Input
PCRO —»{ Selector
To A/D Converter < K<
ACS2~ACS0
AD ® A
Y
e” N1 YA E31° o/ I
" A @/ oo & tdayé
U4 i @3 AT PACAPBGAPCGPDC A 8
€ n N ] h~ A PAa PBa PCa PD
"l A e w41 € " hi N 8 -
G 3 [ SET[m]i 4 I CLR [m].iL AN 8 eai &EA G
€& 8 3 “Y¥Ys -9 - o .4 A | ® s AD Y9
ai & | € ol AN A
T1 T2 T3 T4 T1 T2 T3 T4
System Clock I
Port Data
Ve N
Write to port Read from port
m
PAA 1 m \ Teedy PAAN" Y
3 [ e “J4Ju PAA Y 3 7 A
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/
/ T e Ya I k Yy Qq
A - "0ua 8& 4D A 3 / b al 6) “
Ju 29Y3s a Y’® & ¢ A k 8 1
(Prescalen A
43 / 0 At eYyos y h” h 4
Ju 1 h™ d / & A1Yos / 8
N / N 8 / G A / N o]
A - # 4 A
/ W
ol / 1L ad A / a
v G 2" A fsys JU T (Prescaler) h~
f h 8 TMRnCé& TnPSCQ TnPSC2&a A
/ \'a G N G / N
/ TMRO TMR1 k A I e e I " TnE
£0a 7 N 9 y A
/ T TMRO® TMR1
/ EY X y @ 1 Y€y h A
3 I i n TMRO TMR1A 2 & 3 1 Yd a ) 3
/ J N h ., YA i ® h
Y1 A / FFHy ~ 3. H Yad & gAiA
h A h A
ne 1 8& |/ I FFH v | no A
EEC I v A / o) to N
v SN A / 3 - 3 a
N of | q YA oY 3 N N o
A
/ 8 TTMROC® TMR1C
HOLTEK ° / - / o b ad Ty
2 y t A 8 a a A
8 y 8 &) 2A ¢© 3m I
/ 8 T Jue g 27 3 1 Y}
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A
na 9 y l - M)
8 6a7& . TnM1/TnMO I A £ TnON
8 o " 7 “ Im A y¢ I
(Prescaler) N / 8 O£~ 2£0d W 1 (Prescaler)
e 1 R A G T (Prescaler) & A 2 Y’
a " TnE T 8 3£ A Iche {0)
J A A Y3 / 8 TnS& @ / A
2 Data Bus
Reload

Preload Register

(1/1~1/128) ¢ ¢ J|,
fsys 7-stage Prescaler Timer/Event Counter ?D—p Ti'ggzrli‘:m » Overflow

TnPSC2~TnPSCO ToM1 TnMO

Mode Control to Interrupt
T™Rn Z THON 8-bit Timer/Event Counter [ 2—» PFDn
Filter On/Off TnE
Configuration option
8 & / ~ n=0,T
PFDO — M
U — PFD
PFD1 — X
I
Configuration
Option
b7 b0
[TnM1]TnMo] — [TnON][ TnE [ TnPSC2] TnPSC1] TnPSCO| TMRnC Register (n=0, 1)
Timer prescaler rate select
TnPSC2 TnPSC1 TnPSCO Timer Rate
0 0 0 1:1
0 1 1:2
0 1 0 1:4
0 1 1 1:8
1 0 0 1:16
1 0 1 1:32
1 1 0 1:64
1 1 1 1:128
Event Counter active edge select

1: count on falling edge

0: count on rising edge

Pulse Width Measurement active edge select

1: start counting on rising edge, stop on falling edge
0: start counting on falling edge, stop on rising edge

Timer/Event Counter counting enable
1: enable
0: disable

Not implemented, read as "0"

Operating mode select

TnM1 TnMO
0 0 ho mode available

0 1 event counter mode

1 0 timer mode

1 1  pulse width measurement mode
/ 8 " TMRnC
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&) ' JJu " N| T kYad e
gl A 9 3 - 2 £ TnM1/TnMO h~ 0 A
7 6 £
1 0
8 y:=
3 T oa fsvs 20 k ©y 8& 0
fsys JU i (Prescaler) h~ 3 h 8 & & 3 =&
TnPSC2~TnPSC& a A £ 8 y: 3 8 4 £ TnON
" v 3 2 A ol I e .G h YA
. . H & g3 ) A h> 4 13
A e 8 & 6 £ £ a e A
PrescalerOQutput | [ [ [ f _\—,—\—,_
Timerlgg:imﬁ;]: Timer +1 X Timer +2 X """"" X Timer +N X Timer +N +1
"
3 o Y’ N| T dJu a /
An G / 2 Y° v / 8 & TnM1/TnMO &
I mo 1A
7R 6 £
0 1
8 y:=
3 e anm / “3a i A
8 ¢ £ 1 & TnON " ! Ay y
3 / 21 G 7 I TnEn e / T aef
G 3 YA TnE i v / 1 I e
G 5 YA - 3H Yad & gAN” Jd /
® Wi h A e 8 e
¢ 6 & Tt ¢ ogfa. e A
y 6 ¢ I/1O Q " na ( 2 Y N y 3
A 2 Y’ > ®
3C 2011-02-25
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N 8 A n o A N o) e’ )
Y’® / y o JVvA
4, H Yae agh 1 A
Exteral Event L] .
Timer Gounter X Timertt X Timer+2 X Timer+3
y°
a
) AT / 3 & A a e
TnM1/TnMO £ £ h A
.- 6 &
1 1
a o 8 . 3
3 " fsys om / a An ~ vy 8 =& @
fsys  JU i (Prescaler) h~ 3 h 8 £ 2~0
TnPSC2~TnPSCOe & A 8 ¢ £ 3147 3 8 4
£ G & TnON mo / G - I Y33~ A
8 3E 37 £ ThnEn & Y T ¥Yalo
v T Jnm A ¢ &£ || An 0 3 m
A ch an Y T Yoy eef a - /
A Jno @ / m Ala" 36 &
I #2n 0 3 o / m A o 8 g N
Jnv aA “ ¢ &£ | An 0 ae & u IO 6 &
& &£n OA
2 o / e Mo h v i /
f a A G £ &£17° | / Yy Y,
A 16 £A no / A a A T
Ju N a A
{0) / iC] \ 8 a
8 A / Yaeée gAd 3 / 1 h A
e 8 / ¢ 6 & AN 0 & T A
on Q /0 - q Ly A 1o
8 9 V3 7 Y ¢ q @ N i oA A
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EﬂemaITMR%
Pin Input
ThON - with ThE=0 |
Prescaler Output
Timel:]ggmg Timer +2 +4
Prescaler Output is sampled at every falling edge of T1.
a
NI " PFD
PFD Programmable Frequency Divider k¥ @ ¥ 3 1 ) Y
A A
PFD 6 110 PA3Q A aq " a 7 %
3 oM W/ G A
* PFD 17U / 0 / 1 alA o/
hi I (Prescaler) 4 JUH I R~ 8
A I A W - ¥ h 3
o h H an” PFD N A IF ")
h~ 13 A
G PFD 2” PA 8 PAC 3 " A now
+ PFD a, |fo- Yy o ©w 6 Ad PA3E [ 1 PFD
A 3 i3 92 PFD M & £A - PA3 .3
mrl O PFD me A
| G E v G J JuH h A
f
8 ¢ TnPSCO~TnPSCz 8 / A
a H PFD  |fan e A
riner oertow [ . AR
PFD Clock
PAS3 Data
PFD Output at PA3

PFD 8
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@/ A
Y a " / G L d
o A nQ - 0 / @ o -
8 Y3 / y a A N 8
G oo A 7 / @ - 3 3 n
A
/ a
/ Yaa Tl e / 3 a N
anf 4 A& LH Y 1 17Q
A Y7 i e i "ne waNind gnNAh
rQ J I / e 0 /
e ©w até g A
Y
/ y G g * 6
A A 3 o - H Yad & gN G )
& & J A y @ v $# G @ N A
o oA o Y &
A YA KoY 3 1 il I - Y - h 94
} /U Al o n Y
- Y  6d ad A
Y / n v U J °n m
“ l A vy ¢ / 3m g
1 hAeé 8 e G £ B /
a e vy A / 8 e J a / )
8 g # “nuod A / 3
m” d1 w / 1 h’ n 32 A / e
h A / 1T VAT dG / 8 ¢ ¢ £ Ko
A - I IS A Y3 G & U
N iy Y3 8 R 3" 4 . A
J / - e AA & i ° . H Yaé gnA
a @& [ HALT o / #.H v ad J
gy e” / 13 A HALT O a
e “dJU o HALT m e £ EA
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/

3 R
£ "

"
org
reti
org
jmp
org

R
@ | / T e A / 8 4
“ / Al - & T Q / A R

) vy & A
04h ; external interrupt vector
0Ch ; Timer/Event Counter O interrupt vector
tmrint ; jJump here when the Timer/Event Counter 0 overflows
20h ; main program

;internal Timer/Event Counter O interrupt routine

tmrint;

; Timer/Event Counter O main program placed here

reti

begin:

;setup Timer 0 registers

mov a 09bh ; setup Timer 0 preload value

mov tmrQ  a;

mov a 081h ; setup Timer O control register

mov tmrO¢ a ; timer mode and prescaler set to /2

; setup interrupt register

mov a 009h ; enable master interrupt and timer interrupt

mov intoc a

set tmrOc.4 ; start Timer/Event Counter-hote mo@ bits must be previously setup
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C/R-F
& CIRFq A 1
h h v Qe A
System Clock OVB=0
System Clock/4—o0" 0 0 C/R to F Converter Interrup!
RCOCON
- Reset RCOCON
| CRtoFoutput |
C/R-F
C/IR-F )
CIRFq © RC Ac ~ YanA A A
a 6 Q Yy Y3 N H
h a A & & 4us 16&J 3 TimerA Timer Bd JU
A
& ua 16 &4 Timer A Timer B ht i v y
TMRAL/TMRAH  TMRBL/TMRBH yA4 uya RCOCCR RCOCR vy 8
C/IR-F A
RCOCCReé RCOM#&# y 8 Timer A Y 4
A TMRAL/TMRAH & h 6 QA Timer B v
RC v TMRBL/TMRBH & h 6 QA A
| TimerA Jy I TimerB <UL h A
RCOCRe OVB& y & Timer A Timer B A TimerA Timer
B “RCOCF & 3H Y23 RC ¢ A CIRF G Timer A
Timer B ~ RCOCCR & RCOMN &, 3 m A
TimerA Timer B 1 h “ 4 TMRAL/TMRAH  TMRBL/TMRBH R h A
*  TMRAL TMRBLAh ~ A, hfoee GwA TMRAH/TMRBH
) v h @ 4 1N oTmerA TimerBé A TMRAH/TMRBH
Ah “. J TimerA TimerB h" n TMRAUTMRBLAh ~“a., \ TimerA Timer
B hAnae 0 l TMRAH/TMRBH = #, TMRAL/TMRBL & h 1 e
dweéA J TMRAL/TMRBL ~ =) hy aw A T a N
TimerA TimerBeé e hA "l Ju e T awe\uA
Timer B a Yy H
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5 1O h d TMRBL/TMRBH & A RCOCCRé RCOMGRCOM1
RCOM2& & Timer A A
RCOCCRé RCOCWN &£ n ~TimerA TimerB T Timer A

Timer B m A Q INTC1 e e &£ RCOCF 1Al ~ Timer
A TimerBm " RCOCONE&, £A RCOCON& " T a TMRAL/TMRAH

TMRBL/TMRBH nA

b7 b0
| Rcom2| Rcom1 [ Rcomo|RcocoN] — | — | — | — | RCOCCR Register

Not implemented, read as "0"

Undefined bit, this bit can read/write

Enable or disable C/R to F converter

Define the Timer A clock source
RCOM2 RCOM1 RCOMO

0 0 0 system clock
0 0 1 system clock/4
0 1 0 unused

0 1 1 unused

1 0 0 unused

1 0 1 unused

1 1 0 unused

1 1 1 unused

RCOCCR
b0
[RW|RW | RW [ RW| — | — [Rco|OVB| RCOCCR Register

0: Timer A overflow
1: Timer B overflow

1: enable
0: disable

Not implemented, read as "0"

4-bit read/write registers for user defined

RCOCR
C/IR-F Q
& 4 Ya CIRF “n JdJ/U @ Qq 6 163 A
G 17U Qe A ASCRO ASCR1e & y * 16
3 e 3 I & CIRFeVA ASCR2¢ &£ y 8 G
Al Ju ASCR2¢ £ G 1O 7 A yd 8a& 8 163 -
JUA 1£ 23 A 8 A G T - 3 o CIRF
w A
PAO~PA7 i IOAN~ % ASCR0é¢ 0~7&# =~ 3
hun OA PDO~PD7 1 /OA~ ASCR1& 0~7& =~ 3
h n OA
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PAO~PA7 n IOA~ = ASCR2e 0~-3£& Ju RCO/RCE
RC2/RC3 RC4/RC% RC6/RC7 O Al ~ PDO~PD7 I/OA~
% ASCR2é A4~TE ¥ N RC8/RC% RC10/RC1A RC12/RC1a RC14/RC15 O
A
Reglsters MCU
ASCRO
ASCRz ROD- & oo
RC15
ASCRO/ASCR1
EdemalRC | T Register Control
') - Analog -
RCO I AS0 Switches i RCO~RC15
RC1 {1 AS.1 — i o\l PulHlow
: l&scm
Register Control
RC14 {1 AS14—9
RC15 E ASA5—9 Analog Switch
Timer B
Clock Source
i/
Q C/R-F
b0
| ASTON [ o | AS1ON | ASOON | ASCRO Register
RCO
1: RCO connect to pull-low or disconnect
0: RCO connect to C/R to F converter
RC1
1: RC1 connect to pull-low or disconnect
0: RC1 connect to C/R to F converter
RC7
1: RC7 connect to pull-low or disconnect
0: RC7 connect to C/R to F converter
ASCRO
b0
[AS150N] | AS9ON | AS8ON | ASCR1 Register
RC8
1: RC8 connect to pull-low or disconnect
0: RC8 connect to C/R to F converter
RC9
1: RC9 connect to pull-low or disconnect
0: RC9 connect to C/R to F converter
RC15
1: RC15 connect to pull-low or disconnect
0: RC15 connect to C/R to F converter
ASCR1
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O

b0

ASPLON7|ASPLONG6|ASPLONS5(ASPLON4|ASPLON3|ASPLON2|ASPLON1 |ASPLON0| ASCR2 Register

R
RC

clr
mov
mov
clr
clr
mov
mov
mov
mov
mov
mov
mov
mov
mov
mov
p10
clr
snz
jmp
clr

RCO/RC1 disconnected condition
1: RCO/RC1 pulled low
0: RCO/RC1 floating

RC2/RC3 disconnected condition
1: RC2/RC3 pulled low
0: RC2/RC3 floating

RC4/RC5 disconnected condition
1: RC4/RCS5 pulled low
0: RC4/RCS floating

RCG/RCT disconnected condition
: RC6/RC7 pulled low
0 RC6/RC7 floating

RCS/RCQ disconnected condition
: RC8/RC9 pulled low
0 RCB8/RC9 floating

RC10/RC11 disconnected condition
1: RC10/RC11 pulled low
0: RC10/RC11 floating

RC12/RC13 disconnected condition
1: RC12/RC13 ﬁulled low
0: RC12/RC13 floating

RC14/RC15 disconnected condition
1: RC14/RC15 pulled low
0: RC14/RC15 floating

ASCR2
C/IR-F T Mt

R A
RCOCCR
a, 00000010b " Enable External RC oscillation mode and set Timer A overflow
RCOCR,a
mfic0.1 " Clear External RC Oscillation Converter interrupt request flag
mfic0.5

a, low (655361000) ' Give timer A initial value

tmral, a " Timer A count 1000 time and then overflow
a, high (65536.000)

tmrah, a

a, 00h ; Give timer B initial value

tmrbl, a

a, 00h

tmrbh, a

a, 00110000b " Timer A clock source=f,44 and timer on
RCOCCR, a

wdt
mfic0.5 " Polling External RC Oscillation Converter interrupt request flag
pl10
mfic0.5 " Clear External RC Oscillation Converter interrupt request flag
'’ Program continue
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& 8
k 23 & 8 (PWM) A PWM h~ PWM
7 4 K 4 - 8 e” 1 A
PWM )
1 8+4 PDO PWMOL~PWMOH
2 8+4 PD1 PWM1L~PWM1H
PWM
y e&"’ nm Ya PWM @ Y PWM A
128 y & o 8 A PWM e+ "0e 8 PWM G
6 8 £AN @ PWM 8 vy 8+4 a3 8 8 169
8w A G PWM T A hfo PWM &
& I o 8 A PWM m fsysA
\ 8 I 163 Y Gy PWM md o 1L K
Ad 4 PWM & v * PWM AT "
PWM a A PWM 6 PWM 8 ad3
A PWM " fsss  PWMhn 122 ° 3 PWM n fsygd4096A
Y o9 84 ~ PWM 8 fsyg256A
PWM 8 PWM PWM ’
fsvd256 fsyg4096 | © PWM h ~ /4096
8+4 8
n PWM 12 JU o PWM 40965 A  8+4PWM
&” 3 PWM N f 163 Y 8 0~ 38 15 e Ju
ri  A16a AT D 2569 A 3 o 1 Ju160 1 8 A
122 PWM I ua T a3 h 3 PWM Ay 11
4p~ 11£ DCh™ vy I n 0&~ 3& ACh A 8+4PWM e~
ys 8 T o A
A AC (0~15) DC ( )
DC+1
i<AC C
8 [ 256
(i=0~15) _ DC
iZAC —
256
8+4 8 h
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8

O 8+4

h 0~15/U4 6 PWMh

O PWM

T A

A

PWM

I ] 163

T T ! T R
revsz || TUTIL DU DU U A U
[PWM] =1600
PWM [ —¥ | [ ,J‘—' s "
100/256 L 100/256 100/256 L 100/256 L 100/256 L
[PWM] =1601
PWM [q | —oomss Pl *oomss Lt oome "L
= 101/256 100/256 100/256 100/256 ESE 101/256 S
[PWM] =1602
PWM |e e — ] ] e
I~ 101/256 L7 101/256 100/256 ) 100/256 LI 101/256 L
[PWM] =1615
PWM ————— —
101/256 L 101/256 L 101/256 L 100/256 101/256

PWM modulation period : 256/fsys

¢ Modulation cycle 0 R i ¢ Modulation cycle 1 R

PWM cycle : 4096/fsvs

Modulation cycle 2 ol

¢ Modulation cycle 15 R

¢ Modulation cycle 0 >

8+4 8
PWM 8
PWMO~PWM1 f i 6 PDO-PD1 Q A G 3 on PWM I/O0
v N PWMe 0& " AllO A 8 PDCe
¥ Al o Ju PWMO 0 A 4ual VY -
JuA PWMh 1} ® PWM 317 I 1-f ® PD .
PWM 9A T 0L w PD £t PWM
T 8 e A " PD o PWMq m s ¢ A
I PWMy ~ n PDC s e AN oI 186 n o
- Y om 3 ®w 6 A
PWMOH~PWM1H PWMOL~PWM1L
High Byte Registers Low Byte Registers
b7 b0 b7 b0
[11]10] 9|8 7][6]5]a][3][2]1]0]—]—]—]EN|PwMRegisters
PWM On/Off Control
1: PWM enable
0: I/O pin enable
Not implemented, read as "0"
PWM AC Value
bits 0~3
PWM DC Value
bits 4~11
PWM
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PWM R
R , 8 PWM A
mov & 64h ; setupPWMO value to 1600 decimal which is 640H
mov pwmOh a ;setup PWMOH register value
clr  pwmoOl ;setup PWMOL register value
clr  pdc.0 ;setup pin PDO as an output
set  pwmOen ;set the PWMO enable bit
set pd.0 ;Enable the PWIO output
clr pd.0 ;PWMO output disabled PDO will remain low
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v - i al Ql Ane e
g~ 1 &6 AD g N a A AD ch
4 " t - ¢ ® T oA
fsvs
lJ‘I_I'Lﬂ_
Clock
ACSR Regist > Divid
eqgister IZINEF
ADONB Bit
A/D Enable | AD 0AVDD
Reference
PBO/AND L 5 v Voltage p A/D Positive Power Supply
PB1/AN1 o———0 ADRL | | A/D Data
& ADC ADRH }Registers
PB5/AN5 o0————o0
R P (LAID Ground
L AVss
. . . . B
H A 4 H
PCRO~PCR?2 | | ADCS0~ADCS2 | [START|[EOCB| Qg&sﬁer
A/D
A/D
"0e 12 6 AID Y udJU 0 an”
& 8 g A eg N 12 & A
o A/D & 40 A
W .3 W
6 12 PBO~-PB
A/D ADRL” ADRH
£ 12&# A/D ” y 3 T Ys ADRH Y
3 @ ADRLA NI 1JU M 423 “JU Y,
hA yG& ua AD - YA Y3 ADRH
O @ 8Z£A e=x ADRLA -~ @ 8£e& 4 "0 12# heéeeoesA
tO & DO~D11 A/D £A
Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
ADRL D3 D2 D1 DO ' ' ’ :
ADRH D11 | D10 D9 D8 D7 D6 D5 D4
A/D
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A/D 8 [ ADCR ACSR
ADCR ACSR & AD 1 oA uos 84 [ S
e I & AD T €om w ~  €om I/IOA~  HRAID
“Ju1 8 AD A/D A
ADCR & ACS2~ACSO&~ % NA y a- AT0Ya
il 6 3 we Y3 riod T A ADCR e
ACS2~ACS0& 1 a 3 [ & AD A
ADCR 8 & PCR2~PCROE” WPB A3 € n AD
w € " /O A A - PCR2~PCR®@ mrow % PB A
n /O A~ & AD Qo4 A
ADCR ¢ STARTE™ ¢ & AD A - -3 el
T AAT @ . H Yo A START &Y o] “naaA
i @ ~ 1., ADCR ¢ EOCB& I 1 & A STARTE y 8 &
o A
ADCR ¢ EOCB& y A 1~ EOCBE&,
F ml OLA $., ke 8 & AD & £
¢ G °  _H & & gNAADG & oA f AD&d &
N A ADd& & v 17U ADCR ¢ EOCB&~ £ 1
T Juom41y w  AD A
AID ) N fsys T 7 1 ACSR ¢ ADCSZ ADCS1
ADCSO&£a A
s AD ko) G ACSR ADONB £ ADCR & PCR
V3 A ADONB & 0 PCR& h Jué  AID A
PCR ADONB AID
0 X Off
>0 0 On
>0 1 Off
AID fsy@t ADCS2 ADCS1 ADCSOa& ~ N AID
T Yye 8A yi A/D tap h 0.5 -
AMHz ~ ADCS2 ADCS1 ADCSO&a n I 00QLA m” AID
y 051 H af A/D hAA O e R - 9 N* h ai
m v AD v h A
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A/D (tap)
f ADCS2 ADCSI | ADCSZ ADCSI ADCSZ ADCSI |ADCSZ ADCST
SYs ADCS0=000 ADCS0=001 ADCS0=010 ADCS0=011
(fsvyd/2) (fsvg/8) (fsvd32)
1MHz 2ns 8ns 32ns 10
2MHz 1ns ans 16ns %
4MHz 500ns* 2ns 8ns A
8MHz 250ns* 1ns 4ns 10
12MHz 167ns* 667ns* 2.6hs %
A/D
b7 b0
[sTArRT|EOCB] PCR2[PCR1|PCRO[ACS2[ACS1[ACS0| ADCR Register
Select A/D channel
ACS2 ACS1 ACS0
0 0 0  AND
0 0 1 AN1
0 1 0 AN2
0 1 1 AN3
1 0 0 AN4
1 0 1 AN5
1 1 0  AN5
1 1 1 AN5
Port B A/D channel configurations
PeR2 P%R1 P%RO Port B A/D channels - all off
0 0 1 PBO enabled as ANO
0 1 0 PBO~PB1 enabled as ANO~AN1
0 1 1 PB0O~PB2 enabled as ANO~ANZ
1 0 0 PBO~PB3 enabled as ANO~AN3
1 0 1 PBO~PB4 enabled as ANO~AN4
1 1 0 PBO~PB5 enabled as ANO~AN5
1 1 1 PBO~PB7 enabled as ANO~AN5
End of A/D conversion flag
1: A/D conversion waiting or in progress
0: A/D conversion ended
Start the A/D conversion
0—-1—0:Start
0 — 1 : Reset A/D converter and set EOCB to "1"
A/D 8 T ADCR
b7 b0
| TEsT[aponB| — | — [ — |apcs2apcs1ADcsg ACSR Register
Select A/D converter clock source
ADCS2 ADCS1 ADCS0
0 0 0 : system clock/2
0 0 1 : system clock/8
0 1 0 : system clock/32
0 1 1 : undefined
1 0 0 : system clock
1 0 1 : system clock/4
1 1 0 : system clock/1€
1 1 1 : undefined
Not implemented, read as "0"
A/D On/Off control bit
1: disable
0: enable
For test mode use only
A/D 8 T ACSR
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AD
A/D ) 6 PB A 10O "Q A ADCR ¢ PCR2~PCROe”
a ) " PB A ®/ - T " ) A
- 7 A 87y 1o o4 1 w0 A Y A o
on /o ¢ - 16 23 v mAD o 193 . A
" PBC A 8 a mGé AD o 7l A/D m oo v
PCR2~PCROEG AD ® ~ a N 8 A A/D k
“ AV/DD AVSS ¢ e ®w Yha AV ppA
A/D 1 v
ol A/D Y3 1 VA £ J~ AD
1 VA £ A 1 Vv~ & EOCB 1 . vya -
1 Y3 a A £ 1 ADCR& START &
Y~ 3 3 a1 EA A l1/ud EOCB V3 A
A/D
O A/D A2 A
¥ 1
ACSRé ADCSZ ADCS1 ADCSO&~ A/D A
¥ 2
ACSRé ADONB & G AD A
¥ 3
ADCRé& ACS2~ACSO£~ & AD A
¥ 4
ADCRé& PCR2~PCROE” PB A e . n AD o A # d
vy R ADCR A
¥ 5
G & " fe 8 “Ju d AD e o A
G ’ "y e 8 £ EMI(£y INTCOQ ) Al 1 T e G &£ EMFl(&
y INTC1&) AD & G &£ EADI(&y MFIC18) # &Nl 1A
¥ 6
ADCR & STARTAY [ O:f I 1IL"A 1 I O A/D A
£ 1 Vvnl OA
¥ 7
17U ADCR & EOCB&" i A £ N x -
A 171 J AD ADRL ADRH 4 hA4
y v @& 6 3 Tt 1 . o ADe L A
t G ADCR e EOCB& A/D i ERC] e G 4 JU
A
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to" ¢ a.d 6 A
A/D - T 6] o] ® 8 A 8
1 Y A/D 177 o} " ) e’ JJu
¢ 1 AAD M 16tp & & tapit Y3 AD A
PCRa- 0008 001B 0018 0008
ADONB
»| fonsT (¢ v
Ape mOd(L)II’: on A/D sampling time A/D sampling time off on off
"% N
START £ £ 1
EOCB | ]
acse- xoB 0008 0008 0008 0B
st S ar it St
s Sl Sl
End of AD End of AID
1: Define port configuration conversion conversion
2: Select analog channel
je— tanc —»| [¢— taoc ——»]
A/D conversion time A/D conversion time
Note: A/D clock must be fsys, fsys/2, fsys/4, fsvs/8, fsvs/16 or fsys/32
tADcs=4tap
tapc= tapcs+n*tap; n=bit count of ADC resolution
A/D
Y
- ADCRe& ADD £ A eED N
® 1 AD cH dom IoANG A UV
AD I 9 T+ ee 3 o) A AID £ Q AD
U eq ~ Y k A ACSRé ADONBA y mA/D
. A
1Y 3 Y * AD £ A7 AD 1 VA
£ N AT ADCR START&AY 3 a. {7 v AD A £®
R~ AID a 1 VA
A/D R
O ua R A/D A Ya R~
ADCR EOCB&~ " A ya R”ADE v A
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R* G EOCB w
clr EADI ; disable ADC interrupt
mov a 00000001B
mov ACSR a ; select £y4¢/8 as A/D clock and turn on ADONB bit
mov a 00100000B ; setup ADCR register to configure Port PBO~PB3
; as A/D inputs

mov ADCR a : and select ANO to be connected to the A/D converter

; As the Port B channel bits have changed the
; following START

; signal (01-0) must be issued

; instruction cycles

Start_conversion:

clr START
set START ; reset A/D
clr START ; start A/D

Polling_EOC:
sz EOCB ; poll the ADCR register EOCB bit to detect end

; of A/D conversion

jmp polling EOC ; continue polling
mov a ADRL ; read low byte conversion result value
mov adrl_buffer a ; save result to user defined register
mov a ADRH ; read high byte conversion result value
mov adrh_buffer a ; ave result to user defined register
jmp start_conversion ;start next A/D conversion
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clr

mov
mov
mov

mov

EADI

a 00000001B
ACSR a

a 00100000B

ADCR a

Start_conversion:

clr
set
clr
clr
set
set
sd

START
START
START
ADF
EADI
EMFI
EMI

ADC interrupt service routine

; disable ADC interrupt

: select §,5/8 as A/D clock and turn on ADONB bit
; setup ADCR register to configure Port PBO~PB3

; as A/D inputs

: and select ANO to be connected to the A/D

; As the Port B channel bits have changed the
; following START signal(€1-0) must be issued

: reset A/ID
: start A/ID

; clear ADC interrupt request flag
; enable ADC interrupt

; enable multfunction interrupt

; enable global interrupt

; save ACC to user defined memory

; save STATUS to user defined memory

; read low byte conversion result value
; save resulto user defined register

; read high byte conversion result value
; save result to user defined register

; restore STATUS from user defined memory

; restore ACC from user defined memory
; clear ADC interrupt flag

ADC '

mov acc_stack a
mov a STATUS
mov status_stack a
mov a ADRL
mov adrl_buffer a
mov a ADRH
mov adrh_buffer a
EXIT__ISR:

mov a status_stack
mov STATUS a
mov a acc_stack
clr ADF

reti
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A/D T
0 Ya 12& AD v hd FFFHA y @ h vy
AVpp M h” Y &4 AV pp/4096 wh A0 @ a kO AD
wh h 3 o A
nae” v ~ AD ® , 70 05LSB L A «a v h o0 ¢/
v h. 3m 05LSB v h h AVpp3m  1.5LSB
J A
'y
+1.5L8B
FFFHT —L,:
FFEH
FFDHT
A/D Conversion L (
Result T
oaHL O.SLiB
02H+
01HT
——————————————» (AYDD,
0 1 2 3 7 40934094 40954096 40%
Analog Input Voltage
A/D 1
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S N
0 u 6 a s A" 8 SPI A 4y 8 |°C AA y
N € oo 1 SPI I°C A6 a EEPROMG&
’ ASIM A 6 ¢ /o Q" Ju & SIMq "l
& e SIMq A i AN Q T Yad e Yok
y AN A
SPI A
SPI A y 6 a EEPROM& A SPI A ]
QN &7 Y3 i S A 3"~ JJu V6
A
SPI g mao- T3 Uy Ny 2 8~ JJumn y
F#d/umny A SPI A 31 Yay 8 3y N SPled Yo
a A SCS A Yay I Ya SPI 9A
SPI Master SPI Slave
SCK » SCK
SDO » SDI
SDI < SDO
5Cs » SCS
SPIy K
SPI A 2
SPI A Ya®d s ASPl A ' SDIA SDCA SCK SC¢SA SDI
SDO o ASCK s * SCE ASPl A 6 110
A IPC 4 n A SIM SIMCTLO/SIMCTL2 & G
SPI A A SPI A7 du SIMCTLO ¢ SIMEN & G A
I SPI A vy y a3y 1V 8 3
NA v A Y3 SCSE ~  JUud Yoy A
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L
SIM SIM A I/ON
SPI CSEN& N
SPIWCOL& N
SPI A
SPI Juto ‘
¥ O+ d
¥ yy
¥ *x £l £
¥ V3
¥ ch t0
¥ WCOL CSEN& G /
SPI A - vy oy 5 CSEN SIMEN SCS
V3 A &vr zy ) A
a6 SPI A Aeys G SIMq ° SIM /oA A
SIMg ~ & SIMCTLO ¢ SIMEN & A4 43 SIM
a 1 6 CSEN WCOL#&A
T ¥ (SIMEN=1) ¥y  (SIMEN =1)
y /y hhpd CSEN=1
(SIMEN=0) | CSEN=0 CSEN=1 | CSEN=0| CSEN=1SCS=0| ¢sae
SCS1
Z Z L z rz rz
SDO z 0 o) 0 o) z
SDI z rz Iz rz rz z
H CKPOL=0| H CKPOL=0
SCK Z ' CKPOL=1 L' ckpol=1 ' % rz z
fAzno T HEn I LLn el In I ok N 4 (a 23 )
SPI A
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+—R
Tx/Rx Shift Register SDI Pin
| —»X SDO Pin
. Clock Enable/Disable
CKEN bit— £y c/Polarity |
CKPOL bit —» Control -
Busy Configuration WCOL FI
) Status Option > g
SCK Pln@—l o _|
fsys —» Clock » TRF Flag
fsug —¥| 0C
Timer/Event Counter —», Source Select
SCS Pin® J-D
.| Configuration
CSEN bit Option
[
Enable/Disable
SPI
SPI
’ ¢ ba y & SPI A 9 Ay i  SIMDR ya 8
SIMCTLO SIMCTL2A © SIMCTL1A vy 1’cC A A
SIMDR vy oy A 3 SPI I°C 4 N A
n i SPI e - - | SIMDR & A SPI i 3177
4 JLy SIMDR e JvA SPI SIMDR A
b7 b0
| sIM2 | sIM1 | SIM0 |Reserved|Reserved|Reserved|SIMEN] — | SIMCTLO Register
Not implemented, read as '0"
SPI/IRC On/Of control
1: enable
0: disable
Reserved bit
1: unpredicable operation - bit must NOT be set to "1"
0: correct level - bit must be set to "0" for correct operation
SPI/I2C Master/Slave and Clock Control
SIM2  SIM1  SIMO
0 0 0 master, fsys/4
0 0 1 master, fsys/16
0 1 0 master, fsys/64
0 1 1  master, fsue
1 0 0 master, Timer/Event Counter O output/2
1 0 1 Slave
1 1 0 [I2C mode
1 1 1 Not used
SPI/I’C 8 T SIMCTLO
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b7 b0
| HCF [HAAs| HBB | HTX [TXAK[SRW| — [RXAK| SIMCTL1 Register

Receive acknowledge flag
1: not acknowledged
0: acknowledged

Not implemented, read as "0"

Master data read/write request flag
1: request data read
0: request data write

Transmit acknowledge flag
1: don't acknowledge
0: acknowledge

Transmit/Receive mode
1: transmit mode
0: receive mode

12C bus busy flag
1: busy
0: not busy

Calling address matched flag
1: matched
0: not matched

Data transfer flag
1: transfer complete
0: transfer not complete

1’cC s i SIMCTL1

b7 b0
| — | — Jckrol ckeG| MLs [cSEN|wcOL| TRF | SIMCTL2 Register

Transmit/Receive complete flag
1: finished
0: in progress

Write collision flag
1: collision
0: no collision

SCS pin enable
1: enable
0: SCS floating

Data shift order

1: MSB

0: LSB

SPI Clock Edge Select

1: see text
0: see text

SPI Clock Polarity
1: see text
0: see text

Not implemented, read as "0"

SPI 8 T SIMCTL2
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Lable SD7 | SD6 | SD5 | SD4 | SD3 | SD2 | SD1 | SDO

R/W R/W RW | RW | RRW | RW | RIW | RIW | RW

@¢# us 8 SPI Aq * SIMCTLO  SIMCTL2A SIMCTL2
6 1°C Aq & SIMARA J ASPl a, 1 SIMCTLI SIMCTL1A
y ‘cCeA SIMCTLO y 86 /[ 4 : A SIMCTLO
6 SPIq Tn y o rA SIMCTL2 vy ¢ 8 q LSB/MSB
& £ Agy CLKMOD & SIMIDLE & vy SIM
i A V3 " SIM 7 -
& n e ©SIM m A
JUKO SIMCTLL 3 & kR
¥ SIMEN
SIMEN & SPI A QA SIMEN 0 ° SPI A ~ SDIa SDOi SCK $CS
N 3 SA o T h A AN SPIG A SIM V3
6 SIM AA SIMEN&Y  SPI Ya 3 1 VA
¥ SIMO~SIM2
ba &4 JU SIM g ) Ay SPI V¥ SPI ¥ 1 1°C
SPlq  ASPI 4 Y #4U / A on SPly ~
te % ¥ A
SIMO | SIM1 | SIM2 | SPIy / 8 |°CG
0 0 0 | SPIy ~ fsydd
0 0 1 | SPIy ~ feyd16
0 1 0 |SPIy =~ fsyd64
0 1 1 | SPIy ~ fsus
1 0 0 | SPIy 0o /2
1 0 1 | SPly
1 1 0 | IC
1 1 1 G
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SIMEN=1, CSEN=0 (External Pull-High)
SCs SIMEN, CSEN=1

sokekpol=tokee=0) —y [ [ [ L[ L[ LI LI LI LI
sckekpo=o,ckec=0) —4 | [ [ [ [ L] LI L] L] L]
sckekpol=tokee=) —y [ L[ LT LT LT LT LT LI
sckewpor=o,ckee=n —4 | [ L[ L[ LT LI LT LT LI

SDO (CKEG=0)

X D7/D0) DE/D1) Ds/D2) D4/D3 X D3/D4 X D2/D5) D1/DEY DOD7

SDO (CKEG=1) 7/00) D6/D1) D5/D2) D4/D3) D3/D4) D2/D5X D1/D6 X DO/D?

N N A O O

I
Write to SIMDR

SDI Data Capture

SPIy
5Cs )\

SCK (CKPOL=1)
SCK (CKPOL=0) |

SDO

D7/D0Y D6/D1) D5/D2) D4/D3) D3/D4 ) D2/D5X DI/D6Y DOD7

I D N O

Write to SIMDR
(SDO not change until first SCK edge)

SDI Data Capture

SPIy (CKEG=0)
sCs O\

SCK (CKPOL=1)
SCK (CKPOL=0) |

sSDo — D7/D0Y D6/D1 D5/D2 ) D4/D3) D3/D4  D2/D5) D1/D6 X DO/D?

TTTTTTTTT

Write to SIMDR —
(SDO change as soon as writing occur; SDO=floating if SCS=1)

SDI Data Capture

Note: For SPI slave mode, if SIMEN=1 and CSEN=0, SPI is always enabled
and ignore the SCS level.

SPIy (CKEG=1)
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SPI transfer

R Write Data
Clear WCOL into SIMDR —

A

Master master or Slave

slave
?

A A

SIM[2:0]=000, -Ol=
001,010,011 or 100 SIM[2:01=101
configure
CSEN and MLS
A
= Read Data
SIMEN =1 from SIMDR
Clear TRF
Transfer
Finished?
SPI- 8
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HT45R37
SPI s i SIMCTL2
SIMCTL2 # y I°C A" n41 1 n SIMARA
¥ TRF
TRF 4/ &SPl £ | -n A
AT A H & A
¥ WCOL
WCOLAE vy " o 4 A Yan - A o
SIMDR & A e an |Fo Al
3 £AJJUL G WCOLA
¥ CSEN
CSEN& y S¢s T s A CSEN& 1 & - SCs &) A
CSEN& i - 88% o @ Ad U G CSEMA
¥ MLS
MLS y Y &l @& "I AMLS® m A I MLSh e
mes "TA
¥ CKEG CKPOL
4 A& v SPI 3 a WA u & 3m
- RN A CKPOL £ & ] v V3
mof & SCK y @A £ neet & SCK
v A CKEG & a y CKPOL A
CKPOL CKEG SCK =Y
0 0 5~
0 1 10
1 0 ®
t0
1 1 =
3
SPI g
SIMEN m ~ G SPlq 3 vy N of SIMDR
A / A * TRF& AN A A
vy o1y A a3 SIMDR & 3 SDI 3
£ &£] SIMDR eA g K3m ¥ YaSC&Ae §y -
3 SCA Am 347y G A
G - @ HALT 3347 SPIq V¥ A
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1’cC A
1’CJd Ju o * EEPROM& MY A 1 T QN
8 vd s : v @ s NAIPPC Aé v ’
- % 3 3 F .~ 63 Ae A
1’cC A 2
I’C Ay N Y3 s SDA 1Ya3 s SCLA y
N P 3 U v A~ € A 709 Al’c
3 3 "nri6e Yy % Ty A
43 N4 IC TR Yay ~Yay Ay y
N VIRV "nAd Y NIV oA € yy ) 1’C
ck Ay Y oy T y A
START signal
from Master
Send slave address
and R/W bit from Master
Acknowledge
from slave
Send data byte
from Master
Acknowledge
from slave
STOP signal
from Master
e ba 1C A T Agedy o 1cq ° SIM
I/OA A e SIMy ¢~ * SIMCTLO & SIMEN
£a o A & Ya I 6 ¢ | ’c A A4 Ya
y 8 I°C A A aq 41L& & 3 FYa
9 1M S TR J Fo A @ aq ~ VM 17U

15 293 A
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SIM T
SIM SIM AG
1’C ) ' 23
1°C A
1’C
1’C
1’C ba 8 SIMCTLO SIMCTLL SIMARA4 Y 3 SIMDRA
m SPI @ * SIMDR y vy IC c) J iy
Aol’C  3m J SIMDR A 1’ca 1
SIMDR A
3 SIMDR# 4 YaJ) ~ SIMCTLZ ¢ SPIy . 1T ArC A, 1
SIMCTLO&  SIMIDLE £ SIMEN &~  SIMO~SIM2&A SIMCTLO /U3 SPIq &
y A
¥ SIMIDLE
SIMIDLE £ y ’ 7 ’c A i 9 ASIMIDLE £ i1
i I1°C . tO A SIMIDLE£n & m I°C X o A
3 SPI/FC 8 /Y CLKMOD & & A
¥ SIMEN
SIMEN&Z I°C A M & £A SIMEN £ £ I’C A° 3 SDA
scL .,y - 1’C A ) x2h A a0 € 17U
0o SEGy A SIMEN n ¥ & 1Pcq A "6 & SIMq /S 3
£ A SIMENZY sed it~ & IC 8 h y a

e 17 v IC 8 A
¥ SIMO~SIM2
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