R HEFE T FRRHFR LS
g ELAN MICROELECTRONICS CORP.

EM785840/5841/5842

8-BIT MICRO-CONTROLLER

Version 1.2

ELAN MICROELECTRONICS CORP.

No. 12, Innovation 3 RD., SienceBasd Industrial Park
Hsin Chu City, Taiwan, R.O.C.

TEL: (03) 5639977

FAX: (03) 5630118

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/6185030/em78p5842.html

—0

&

FZPFEE FAIGTHBR ]

ELAN MICROELECTRONICS CORP.

Version History

Specification Revision History
Version  [Content
eFHB5840
1.0 Initial version
1.1 1. Remove Qystal mode’sldlie appicaion
2. Modify operating temperaure
1.2 1. Renanme EM7878584M41/42 + EM785810/41A2
2. ChamgelRC freguencydeviaionfrom +/- 5% to +/- 10%

Relative to EM785840s ROM-less, OTP anakk:

ROM-less OTP Mask
EM78P5340 EM785840
ICE5830 EM78P5341 EM785841
EM78P5342 EM785842
Tablel:the rebtion betveen EM785830and EM785840series:
EM785830 series EM78P584 seies PACKAGE
EM78580ACP EM78P841P 18 pin PDIP
EM785830ACM EM785840M 18 pin SCP
EM785830ABP EM785841P 20 pin PDIP
EM78580ABM EM785841M 20 pin SCP
EM78580AFP EM785842P 24 pin PDIP
EM78580AFM EM785842M 24 pin SCP

Table2:the mgjor diff erencesbetveen EM78P5830 end EM78P3840 seres

EM785830 series EM785840 series
CID RAM 256 byte NA
ERIC mode NA Under 6M Hz
IRC mode NA 2M /4M Hz
WDT saurce Crystal g PLL IRC1
Exterral CNT1 irput NA Shared with P94
P71 pul high Internal pull high External pull high
/RESET pn /RESET only Shaed with 1
PLLC pin PLLC only Shaedwith P70 and ERCI
XIN, XOUT Crystal irput Shared with P6Grd P6L

Table3:the mgjor diff erencesbetwveen ICES840, EM78P5840ard EM785840

ICE584) EM78P584 seies EM785840 series
CID RAM 1024byte NA NA
CID RAM add L
addressauo Vv NA NA
+1
. . 8 or 16 (shared with
NT1(**
C (**) 8 bit counter 8 bit counter CNT2) kit courter
CNT2(**) \Y X Vv
STACK 12 8 8

** CNT2 is only exst onEM78P584/41/42 andEM785840/41/42, CNT2 is unrsupport on ICE5340.
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8-bit Micro-controller

Tabe4 Differerces letweenEM78P584), EM78P584l and EM78P5842:

EM78P5340 EM78P5341 EM78P5342
Pin court 18 20 24
PWM X 2 chamel 2 chamel
10 (MAX) 16 18 22

User Application N¢e

(Before using this chip, take a ook at the following description note, it includes important messages.)

1. There are somundefned bits in the register§he values in these bits are unpredicted. These
bits are not allowed to use.aMse thesynbol “-” in the spec to recognize the fixed value
must be write in some ggific unused bits by s$tware or sane unpredicted wrong will occur.

2. You will see som names for the regiter bits definitions. Sone nanme will be appear &y
frequently in the whole spec. The following debes the raaning for thaegister’s definitions
such as bit type, bit naanbit nunber and so on.

—— RA

— » PAGEO
. 7 6 5 4 3 2 1 0
—*| RAB7 RAB6 BAB5 RAB4 X RAB2 RAB1 RABO
T R/W-0 R/W-0 R-1 R/W-1 R R-0 RW
T § T
; adiwrit ead/writ e onl dfwrit
Bittype  fo%rult value=0) (default value=1) (Wio default value) (Wio defaut value)
Bit nanme
. (undcefined) nat allowed to use
Bit number read only read only
(default vaue=1) (default vaue=0)

Register name and its page

3. Please do not switch MCU operatiorode from noma mode to sleep ode directly. Before
into sleep mode, please switch MCU to greerden
4. While switching nain clock (regardless of highdq to low freq or on the other hand), adding 6
instructions delay (NOPJs requred.
5. Offset voltaye will effect ADC'’s resilt, please efer to figure 16 to deih

* This specification is subject to change without notice.
1 20041110 V1.2
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I. General Description

The EMr85840seres ae 8bit RISC type micropocessr with low power, high peed CMOS edcindogy. There
are4Kx13 bits ROMwithin it. This integrated single clip has an onchip watchdogtimer (WDT), RAM, progranméble
real time clock/counter, internal interrupt, power down mode, dual PWM (Pulse Wdth Modulation), 8-channel 10-bit
A/D converterand tri-state .

Il. Feature
CPU
- Opeating voltage :2.2V~5.5V at main CLK |less hen3.58MHz.
Main CLK(Hz) Under 3.58M 14.3M
Opeating Voltage(nin) 22V 3.6V

iE 4k x 130on chip mask ROM

iE 144 x 8 o chip geneal proposeRAM

iE Up to 21 bi-direcionaland 1inpu only geneal purpose 10 (For 24 pin packagé

iE 8 level stackfor subroutine nesting

iE 8-bit real time clock/counte(TCC)

iE One 8-ht counter interrupt

iE On-chip watchdg timer (WDT)

iE 99.9¢H sinde instruction cycle canmards

iE Four acion modes n Crystal mode (Main clock canbeprogranmed b 3.58M or 14.3M Hz)

Mode CPU status Main clock 32.768kHz clock status
Sleepmode Tum off Tum off Tum off

Green mode Tumon Turn off Turn on

Normal mode | Tumon Turn on Turn on

iE 2 level Normal mode freguency 3.58M and 14.3MHz.

iE Input port interrupt function

iE Dual cbcksoperation (Internal PLImain clock , Exterral 32.768Hz)
Operating frequency ode

iE Crystal mode KIN,XOUT pin connectexternal crystal andapacitance)

iE ERIC mode (ERCI pin conred resster o VDD)

iE IRC mode
PWM

iE Dual PWM (PuseWidth Modulation) with 10-bit resdution

iE Programmable perod (or baudrate)

iE Programmable duty cycle

ADC
- Operating: 2.5V@ 5.5V
Converter Rate 74.6K 37.4K 18.7K 9.3K
Opeaating Voltage(nin) 35V 3.0V 25V 25V

- 8 chamel 10-bit successie gpproximation A/D converter
-Interral (VDD) reference vdtage

POR
- Power-on reset

PACKAGE

EM785840M - 18 pin SCP,EM785811M - 20 pin SCP,EM785812M - 24 pin SCP
EM785840P > 18 pin PDIP,EM785841P - 20pin POIP, EM785842P > 24 pin PDP

* This specification is subject to change without notice.
2 200411/10 V1.2
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[ll. Application

Geneal products applicaion.

IV. Pin Configuration

CIN/P94 [ |
Pos [

Pe |
AVDD [ |
PLLC/ERIC[ ]

/P70ANTO
AVSS

ADG6/P65
AD5/P64
AD4/P63

AD3/P62

O]

10

20

19

18

17

16

15

14

13

12

11

Jutububiuuut

U/
CIN/PO4 [ | 1 18 [ ] AD8/P93
P95 ]2 171 AD7/P92
P |3 16| AD2PI1
AVDD | 4 15 | AD1/P90
PLLC/ERIC | |
/ProINTO—] B 14 ] INT3P73
AVSS | 6 13| /RESETP71INT1
AD6/PE5 [ | 7 121 xouT/Pso
AD5/P64 | 8 11 xinpe1
AD4/P63 | 9 10 | AD3/P62
@
U/
CIN/P94 | 1 24
2 23
AD8/P93 P% :
P96 3 22
AD7/P92
P97 [ 4 21
: AD2/P91
awop [_|5 20
AD1/P90
PLLCERIC[ ] 6 19
1 PwmzPc2 IPTOINTO
avss L7 18
PWM1/PC1
— AD6/Pe5 [ 8 17
INT3/P73
AD5Pe4a | 9 16
] /RESET/PL/INT1
AD4/Ps3 [ 10 15
[ ] XOUuT/P60
AD3Ps2 [ 11 14
] XIN/P61
XINP61 [ |12 13
o)(

Fig.1: EM785840 series pin assigam.
(alEM785840M,EM785840P
(PEM785841M,EM785841P

(c):EM785842M,EM785842P

AD8/P93
AD7/P92
AD2/P91
AD1/P90
PWM2/PC2
PWM1/PC1
INT3/P73
P74
P
P76
IRESET/PL/INT1
XOUT/P60

* This specification is subject to change without notice.

Downloaded from Elcodis.com electronic components distributor

20041110 V1.2


http://elcodis.com/parts/6185030/em78p5842.html

EM785840/5841/5842
8-bit Micro-controller

V. Functional Block Diagram

Fig.2b Block diagram

S I )
DATA RAM
CONTROL REGSTER
TIMING
CONTROL
TIMER /O PORT
TCC
COUNTERL <:>
COUNTER2
WDT
PWM
ROM <:> <1:> 10it AD
Fig.2a Block diagram
XIN XCiUT F’+LLC WDT
timer
+ ¥ ROM |<— R2 |
. STACK
Oscill ator AA
timing control <«—>»| Presakr +
Interrupt o | Instruction
Rl(T%—I control 7| register ; ALY 1
A *
Control deep RAM R5 ACC
and wakeup Instruction
on /O port decaler A A
4 \ \ Y Yy v \
DATA & Control Bus
Y A \ \ 4
10C6 10C7 10C9 10CC
v R6 R7 R9 RC
PWM
10-bit A/D PORT6 PORT? PORT9 PORTC
P60~F61 P&~P66 P71 P70 PO~P97 PC1~RC2
P73~F76

* This specification is subject to change without notice.
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VI. Pin Descriptions

PIN /o DESCRPTION

POWER

AVDD POWER Power

AVSS POWER Ground

CLOCK

XIN | Inpu pin for 32.768 kHz oscillator

XOUT 6] Output pin for 32.768kHz oscillata

PLLC | Phasdoop lok cgpacitor, onnecta cagcitor 0.047 to0.1u to the ground

OSC | ERIC mode clock sigral input. Ths pin is shaed with PLLC.

CIN | Counterlexernal CLK input. This pin is slared with P@.
Note the frequercy of the inpu CLK must less tan 1M Hz.

10-bit 8 chamel A/D

VREF | (P66) ADC extenal referencevoltage irput

AD1 I (P90) ADC input channell. Shared with PORT90

AD2 I (P91 ADC input channel2. Shared with PORT91

AD3 | (P62) ADC input channel3. Shared with PORT62

AD4 | (P63) ADC input channel4. Shared with PORT63

AD5 I(P64) ADC input channel5. Shared with PORT64

AD6 I(P65) ADC input channel6. Shared with PORT65

AD7 I (P92 ADC input channel7. Shared with PORT92

AD8 I (P93) ADC input channel8. Shared with PORT93

PWM

PWM1 (0] Pusewidth modulation output
This pin sharedwith PORTCL

PWM2 (0] Pusewidth modulation ouput
This pin sharedwith PORTQ

10

P60 ~P61 I/O PORT60,1 can béNPUT or OUTPUT port each bifThese two pinscan be
used on ERIC andIRC modes.

P&2 P65 /O PORT6 can beINPUT or OUTPUT port ead bit.

P70 /0O PORT70 canbe INPUT or OUTPUT port eachbit.

P71 I PORT/1 is INPUTonly.

P73~P76 /O PORT7 can beINPUT or OUTPUT port ead bit.

P ~P97 /O PORT9 can beINPUT or OUTPUT port ead bit.

PCL ~PQ /O PORTC can beINPUT or OUTPUT port ead bit.

INTO (PORT7Q Interrupt souces.Once PORT7Mas afalling edge or rising edge sigral
(cortrolled by CONT regster),it will generate a ierrugion.

INT1 (PORT71) Interrupt sources which hasthe sare interrupt flag. Any pin from PORT71
has a fallirg edg signdl, it will generate a interrugpon.

INT3 PORT73 Interrupt sources which hasthe sane interrupt flag. Any pin from PORT73
has a fallirg edg signd, it will generate a interrugon.

/RESET | Low reset

* This specification is subject to change without notice.
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VII. Functional Descriptions

VII.1 Operational Registers
Register configuration

R PAGE registers
Addr |R PAGEOD R PAGEL R PAGE2 R PAGE3
00 |Indirectaddressing
01 |TCC
02 |PC
03 |Pagestatus
04 |RAM bank, RSR
05 |ProgramROM pags PWM control
06 |Pat6 1/0 dan Duty of PWM1
07 |Pat7 1/O daa ADC MSB output PWM21 control
dat Duty of PWM1
08 Perbd of PWM1
09 |Pat9 1/O dan Duty of PWM2
OA |PLL, Main clock, PWM?2 control
WDTE Duty of PWM2
0B ADC output dat| Periodof PWM2
buffer
0C |PatC /O dak Courterl daia
0D
OE |Inerruptflag
OF |Interruptflag
10 |16 bytes
:  |Common reggters
1F
20 BankO Bank1 Bank2 Bank3
. |Commonregisters
3F |(32x8 for each
bank)

*A ddress 00~OF with pageD~page ae peda regsters.Address10~1F ae global with geneal purpose memory. By
execute MOV instruction, MCU canreador write theseregiser drecly and RAM bank sekctbits (RB1, RBO in R4
page0) will be ignored Address20~ 3F are geeral puposeRAM too, but user nmust indicate tke bank number kefore
access data.

* This specification is subject to change without notice.
6 200411/10 V1.2

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6185030/em78p5842.html

EM785840/5841/5842
8-bit Micro-controller

I0C PAGE registers

Addr

I0C PAGED

10C PAGEL

00

01

02

03

04

05

06

Pat6 1/0O control

Pat6 switches

07

Pat7 1/O control

Pat7 pull high

08

09

Pat9 1/0 control

0A

0B

ADC control

0oC

0D

Clock source(CN1)
Prescaler(CN1)

OE

Interrupt mask

OF

Interrupt mask

10

1F

20

3F

* |OC register arespecialregisters. Usecan useinstruction

“IOW” to write data or “IOR’ to read dta.

VII.2 Operational Registr Detail Description

RO (Indirect Addressing Register)
RO is na aphysicallyimplemerted register. It is used asindirect adiressirg pointer. Ary instruction using RO

as r@ister actually accesses datarpedby theRAM SelectRegister(R4).

Exanple:

Mov
Mov
Mov
Mov

A, @0x20
0x04, A
A, @OXAA
0x00, A

R1 (TCC)
TCC danbuffer. Increase by 16.384KHz or by the instruction cycle clock (controlled by CONT register).

Written andreadby the program as awy other regster.

;stare a addess at R4or indirect addessing

;write dat OXAA to R20 atbankO through RO

R2 (Program Counter)
The stucture & depicted h Fig.3.
Geneates 4kx 13 externral ROM adiresseso the relative programmirg instructian codes.

"JMP" instruction allows tre direct lcadng of the low 10 program courter hits.

"CALL" i nstructian loads the low 10 bits of the PG PC+1 and thenpush irto the stack
"RET" ("RETL k", "RETI") instructionloads the programcounte with the ontents at he topof stack.

* This specification is subject to change without notice.
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"MOV R2, A" allows the loading of an adiress fom the A register © the RC, ard the ninth and tenth bits are
cleared o "0".

"ADD R2,A" allows arelative aldressbe addedto the arrent PC and contenss of the ninth ard tenth bits are
cleared o "0".

"TBL" allows a relative address add to the curent PC,and contents of the ninth and tenth bits don't charge.
The nost significant bit (A10~A11) will be loadedwith the caterts of bit PS6PS1in the stats regster (R5
PAGEQ) uponthe exeaution of a"JMP", "CALL", "ADD R2, A", or "MOV R2,A" instruction.

If an interrugt is triggered, PROGRAM ROM will ju mp to addess0x08 at page0. The CPU will store ACC,

R3 statis andR5 PAGE atiomaticdly, and they will be restaed after irstruction RETI.

R5(PAGE) CALL

Iyl G
INTERRUPT!

| lAAlO| A9 A8 | AT~AO L:’ STACK1

STACK2 store

RET STACK3 <:|
—’I 0 0 PAGEO 00000003FF RETL STACK4 ACCR3R5(PAGE)

STACK5

_,| 01 PAGEL 00400007FI-Jr STACKS | remee
STACK7?

——| 10 PAGE2 00800~OOBFF} STACKS

—>| 11 PAGE3 OOCOO-OOFFF%

Fig.3 Program counter organization

R3 (Status, Page selection)
(Statisflag, Pa@ selectionbits)
7 6 5 4 3 2 1 0
RPAGE1 | RPAGEOQ | IOCPAGE T P Z DC C
R/W-0 R/W-0 R/W-0 R R RW | RW | RIW
Bit O(C) : Carry flag
Bit 1(DC) : Auxiliary carryflag
Bit 2(Z) : Zero flag
Bit 3(P) : Powedown bit
Setto 1 during power onor by a"WDTC" command and resetto 0 by a "SLEP" command
Bit 4(T) : Time-out bit

Setto 1 bythe "SLEP"and "WDTC" conmand, or during power upand resetto 0 by WDT timeout
EVENT T REMARK

WDT wake up fom sleepmode
WDT time out (ot sleepmode)
/RESET wake up fom sleep

L || |O|T

Powerup

Low pulse on /RESE X X : don't cae

Bit 5(IOCPAGE) : charge | OC5 ~ IOCE to anoher page
Please rter to Fig.4 control register onfiguration for detil s.
0/1 =>» 10C page0/ 10C pagd

X [ |~ |O |o

* This specification is subject to change without notice.
8 200411/10 V1.2
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Bit 6~Bit 7(RPAGEO ~ RPAGEL): charge R5 ~ RE to another page

Please rier to VI1.1 Opeational ragisters for atail regstercorfiguration.

(RPAGEL,RPAGEOQ) R paget sekced
(0,0 R page0
(0,1 R pagel
(1,0) R page?2
(1,1) R page3

R4 (RAM selection for camon registers R20 ~ R3F))
(RAM selectim registe)
7 6 5 4 3 2 1 0
RB1 RBO RSR5 | RSR4 RSR3 RSR2 RSR1 RSRO
R/W-0 | RIW-0 | R/W R/W R/W R/IW R/IW R/W
Bit 0 ~Bit 5(RSR0 ~RSR5) : Indirectaddressig for common registers R20 ~ R3F
RSR bits araised ¢ select up t@2 registers(R20 b R3F) in theindirect aldressing node.
Bit 6 ~ Bit 7(RB0 ~ RB1) :Bark selectim hits for canmaon regsters R0 ~ R3F
Thesesekcion bits areused to deermine which bank is adivated anongthe 4 baks for 32 register (R20to
R3F).
Pleasaefer to VII.1 Opeational registers br details.
R5 (Program page selection, R\¢ontrol)
PAGEO (PORTS5 I/O daiaregster, Rogram pageregister)
7 6 5 4 3 2 1 0
X X X X 0 0 PS1 PSO
- - - - R/W-0 | RIW-0 | R/W-0 | R/W-0
Bit 0 ~Bit 1 (PS0O ~PSl) : Program page selcion bits
PS1| PSO Programmemory page(Address)
0 0 | Paged
0 1 | Pagel
1 0 | Page?
1 1 | Page3
Usercanuse PAGE instruction to change page b maintain program pageby user.
Bit2~Bit3 : (undefined) These 2 fis mustclea to 0 or MCU will access wroning program cade.
Bit4~Bit7 : (undefined) not allowed to use

PAGEL, PAGE2 (Unusel registers)
Thesewo registers aranot allowel to use.
PAGE3 (PWMCON)
7 6 5 4 3 2 1 0
PWMZ2E | PWM1E | T2EN T1EN T2P1 T2F0 T1P1 T1R0
RW-0 | RRW-0 | R/W-0| RW-0 | RIW-0 | R/IW-0 | R/W-0 | R/W-0
Bit 0 ~ Bit 1( TIPO~T1P1 ): TMR1clock prescaleoption hits.

T1P1 T1PO Prescale
0 0 1:2(Default)
0 1 1.8
1 0 1:32
1 1 1:64

* This specification is subject to change without notice.
9 200411/10 V1.2
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Bit 2 ~ Bit 3( T2P0~T2P1 ). TMR2clock prescaleoption hits.

T2P1 T2PO Prescale
0 0 1:2(Default)
0 1 18
1 0 1:32
1 1 1.64

Bit 4 (T1EN): TMR1 erabe hit
0= TMRL1is df (defadt value).
1=> TMR1 ison.
Bit 5 (T2EN): TMR2 erabe bit
0 = TMR2is df (defaut value).
1=>» TMR2 ison.
Bit 6 (PWM1E): PWM1 erable Lt
0 =>» PWML1 is off (defaut value), ard its rebted pin carries otithe PC1 furction;
1=> PWM1lison, ard its relatedoin will be set tooutput autanatically.
Bit 7 (PWMZ2E): PWM2 erable hit
0 = PWM2 is off (defaut value), ard its rebted pin carries otithe PC2 furction.
1=> PWM2ison, ard its relatedoin will be set tooutput autanatically.

R6 (PORT6 I/O data,\WM control)
PAGEO (PORT6 1I/O data retsgter)
7 6 5 4 3 2 1 0

X X P65 P64 P8 P& P6L P®
- - R/W R/W R/W R/W R/W R/W

BitO ~ Bit1 (P60 ~ P61): PORT60 and PORT61 canbeused on IRC ard ERIC mode. h these wo mode, FORT60
ard PORT61will defined togeneral purpose 10.1In crystal mode, PORT60ard PORT61 aredefined tocrystal
input (XIN and XOUT) pins and thesetwo bits areundefined.

Bit2 ~ Bit6 (P62~ P65: 4-hit PORT6(2~5) I/O daaregister

Usercanuse IOC register o define npu or outputead bit.

Bit6 ~ Bit7 : Unused regster.Thesehits arenct allowedto use.

PAGEL, PAGE2 : (undefined) not allowed to use
These two registers are not allowed to use.

PAGE3(DTIL: the Least Sjnificant Byte (Bit 7 ~ Bit 0) of Duty Cycle of PWM1)

7 6 5 4 3 2 1 0
PWM1[7] |[PWM1[6] |PWM1[5] | PWM1[4] |PWM1[3]|PWM1]2] |PWM1[1] |PWM1[O]
RW-0 | RRW-0 | RW-0| RWN-0 | RIW-0 | R/IW-0 | R/W-0 | R/W-0

A specified value keeps tle ouput of PWM1 to stay at lgh until the value metches with TMR1

* This specification is subject to change without notice.
10 200411/10 V1.2
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R7 (PORT?7 I/O data, BC, Duty cycle of P\ )
PAGEO (PORT7 1/O data reigter)

7 6 5 4 3 2 1 0
X P76 P75 P74 P73 X P71 P70
- R/W R/W R/W R/W - R R/W

Bit0 (P7): PORTD is a multi-function pin. In Crystalmode, by settirg P70Sin code option, PORT70will be
geneal purpose IO or PLLC. Please d nat enable PLL function if PORT70 ddined to 10. In IRC or ERIC
mode, this pin will defined to PORT0 andP70S will beignored P70 is PORT70/O dataregster aml user
canuselOC register to déne inputor ouput eachbit.

Bitl (P71): PORTZ is shkared with/ RESETpin. By sdting P71S in cade option, PORTZ will defined to INPUT
pinor /RESET pn. This registeris aread only kit. P71dose nd syppart interral pdl high function. If user
wantto useP7L interrupt, external pull highis necessy.

Bit3 ~ Bit6 (P73~ P79: 4 - bit PORT71/O dataregster

Usercanuse I0C register o define inpu or outputead bit.
PAGE1 (ADC resolution selection bit and ADC MSB outgata)

7 6 5 4 3 2 1 0
X X AD9 ADS8 X ADRES X X
- - R R - R/W-0 R R

Bit 0~Bit 1: Undefined register. These two bits are not allowed to use. These bits must clear to 0.
Bit 2(ADRES) : Restution selectiom for ADC
0 => ADC is 8-hit resdution
When 8-hit resdution is selectedthe nost significant(MSB) 8-kt data output of the internal 10-bit ADC
will be mapping to RB PAGE1soR7 PAGE1bit 4 ~5 will be of nouse.
1> ADC is 10-bit resdution
When 10-bit resdution is selected10-bit data output of the interral 10-bit ADC will be exactly mapping
to RB PAGElard R7 PAGEit 4 ~5.
Bit 3 : (undefined) not allowed to use
Bit 4 ~Bit 5(AD8 ~ AD9) : The nost significant2 bit of 10-bit ADC converson outputdata
Combine trere two lits andRB PAGElas canplete 10-bit ADC conversn output data.
Bit 6 ~ Bit 7 : (undefined) not allowed to use
PAGEZ2: (undefined) not allowed touse
PAGE3(DT1H: the Most Sgnificant Byte (Bit 1 ~ Bit 0) of Duty Cycle of PWM)

7 6 5 4 3 2 1 0
X X X X X X |PWM1[9][PWM1[8]
- RIW-0 | R/W-0

Bit 0 ~Bit 1 (PWM1[8] ~PWM1[9]): The Most Significant two bits of PWM1 Duty Cycle
Bit 2 ~ Bit 7: Unused

R8 (Data RAM address, PMA period)
PAGHD: (undefined) not allowed to use
PAGEL: (undefined) not allowed to use
PAGE2: (undefined) not allowed to use

PAGE3 (PRD1: Periodf PWM)

7 6 5 4 3 2 1 0
PRD17] | PRD16] | PRD15] | PRD14] | PRD1[3] | PRD12] | PRD1[1] | PRDIO]
R/W-0 R/W-0 | R/IW-0 | R/W-0 | R/W-0 R/W-0 | RIW-0 | R/W-0

The cotentof this register is a perod (time basepf PWM1. The frequency of PWM1 is the reverse of the
period.

* This specification is subject to change without notice.
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R9 (PORT9 I/O daja
PAGEOQ (PORT9 I/O data reister)

7 6 5 4 3 2 1 0
P97 P96 P95 P94 P93 P92 P91 P9p
R/W R/IW R/IW R/W R/W R/W R/W R/W

Bit 0 ~Bit 7 (P90 ~ P97) : 8-bit PORT9(0~7) I/O datregister
Usercanuse IOC register o define npu or outputead bit.
PAGEL: (undefined) not allowed to use
PAGR2: (undefined) not allowed to us
PAGE3(DT2L: the Least Sjnificant Byte (Bit 7 ~ Bit 0) of Duty Cycle d PWM?2)

7 6 5 4 3 2 1 0
PWMZ2[7] [PWM2[6] |PWMZ2[5] |PWM2[4] | PWM2[3] | PWM2[2] |PWM2[1] | PWM2[0]
R/W-0 R/W-0 | R/IW-0 | R/W-0 | R/W-0 R/W-0 | RIW-0 | R/W-0

A specified value keeps tle ouput of PWM2 to stay at lgh until the value metches with TMR2

RA (PLL, Main clock selection, Watchdog tam)
PAGEOQ(PLL enalte bit, Main clock selectim hits, Watchdog timer erable ht)

7 6 5 4 3 2 1 0
0 PLLEN | CLK2 CLK1 CLKO X X WDTEN
R/W-0 R/W-0 R/W-0 | R/W-0 | R/W-0 - - R/W-0

Bit O(WDTEN) : Watchdog cantrol bit.

0/1 = disable/enable

User can us#VDTC instrucion toclearwatchdogcounter. The watchday timer is a free raning on-chip RC
oscillator. The WDT will keepon ruming even after tle oscillator driver has beenturnedoff (i.e. in sleepmode).
During normal operationor sleepmode, aWDT time-aut (if enalded) will cause he device toreset. TR WDT can
be enabled or disabkd atany time during the green modeor normal mode ty softwvareprogramming. Without
presadtr, the WDT time-outpeiod is goproximately 18 ms.

Bit 1~Bit 2 : Unused
Bit 3 ~ Bit 5 (CLKO ~ CLK2) : MAIN clock selectio bits on Crystaimode. These thee kts are unused on
IRC ard ERC mode.
In Crystal mode:
Usercanchoose different frequencyof main clock by CLK1 and CLK?2. All the clock selecion is list below.

PLLEN | CLK2 CLK1 CLKO | Subclock | MAIN clock | CPU cbck
1 0 0 0 32.768kHz | 3.582MHz 3.582MHz (Norma mode)
1 0 0 1 32.768kHz | 3.582MHz 3.582MHz (Normal mode)
1 0 1 0 32.768kHz | 3.582MHz 3.582MHz (Norma mode)
1 0 1 1 32.768kHz | 3.582MHz 3.582MHz (Norma mode)
1 1 0 0 32.768kHz | 14.3MHz 14.3MHz (Norma mode)
1 1 0 1 32.768kHz | 14.3MHz 14.3MHz (Normal mode)
1 1 1 0 32.768kHz | 14.3MHz 14.3MHz (Normal mode)
1 1 1 1 32.768kHz | 14.3MHz 14.3MHz (Norma mode)
0 don’t care|don’t cae|don’t cae| 32.76&Hz | don't cae 32.76&Hz (Greenmode)

Bit 6(PLLEN) : PLL's paver contol bit which is CPU mode cortrol regster. Tlis hit is only used in crystal
mode. In RC mode, this bit will be ignored.
0/1 =» disable PLL/enle PLL

* This specification is subject to change without notice.
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If enade PLL, CPUwill operate at wrmal mode (high frequency). Otherwise, itwill run at greenmode
(low frequency, 32768 Hz).

PLL circuit

3.58MHz, 14.3MH

A

CLK2 ~CLKO
| ———

Y

Sub-clock

SWi

EA

32.768kHz

tch |—» System dock

Fig.4 The rektion bewveen 3.768kHz and PLL

Bit 7: Unusedregister. Always kepthis bit to 0 or same un-eyect erra will happen!
Nexttable $how the status dter wakeup and the wake-up saurceslist.

Wakeaup spnal SLEEPmode
RA(7,6)=(0,0)
+ SLEP

TCC time out No function

IOCF Lt0=1

COUNTERL time out |No function

IOCF ht1=1

WDT time aut Reset ad jump to
addres®

PORT7 (0,1,3) Reset ad Junpto
addres®

PORT70 s wakeuwp function is contolled by IOCF bit 3. It's falling edje or rising edge trigge (controlled

by CONT register bi7).

PORTTL 's waleup function is cortrolled by IOCF bit 4. It's falling edge trigger.
PORT73'swakeu funcion is controlled by IOCF bit 5. It is falling edgetrigge.

PAGEL,2 : (undefined) not allowed to use

PAGE3(DT2H: the Most Sgnificant Byte (Bit 1 ~ Bit 0) of Duty Cycle of PWM2)

7 6 5 4 3 2 1 0
X X X X X X |PWM2[9]|PWM2[8]
- RIW-0 | R/W-0

Bit 0 ~Bit 1 (PWMZ2[8] ~PWMZ2[9]): The Most Significant Byte

of PWM1 Duty Cycle

A specified value keeps te PWM1 otput to stay athigh until the value matches with TMRL1.
Bit 2 ~ Bit 7: (undefined) not allowed touse

* This specification is subject to change without notice.
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RB (ADC input data buffer)
PAGH) : (undefined) not allowed to use
PAGEL (ADC output dat regster)

7 6 5 4 3 2 1 0
AD7 AD6 AD5 AD4 AD3 AD2 AD1 ADO
R R R R R R R R

Bit 0 ~ Bit 7(ADO ~ AD7) : The last gynificart 8 kit of 10-kt or whole of 8 bit resdution ADC conersian
outputdat. Combine there8 bits ard R7 PAGEL bit4~5 as conplete 10-hit ADC converson output dagin 10
bit resdution mode.
PAGE 2(undefined) not allowed to use
PAGE3 (PRD2: Perioaf PWM2
7 6 5 4 3 2 1 0
PRDJ7] | PRDZ6] | PRDZ5] | PRDJ4] | PRD2[3] | PRDJ2] | PRD21] | PRDZ0]
R/W-0 | R/W-0 R/W-0 | RIW-0 | RW-0 | R/IW-0 | R/W-0 R/W-0

The ontentof this register isa peiod (time base)of PWM2. Thefrequency of PWM?2 is the revaseof the
period.

RC (PORTC I/O data, Counterl data)
PAGEO (PORT9 I/O data reigter)

7 6 5 4 3 2 1 0
X X X X X PC2 PC1 X
- - - - - R/W R/W -

Bit 1 ~Bit 2 (PC1 ~ PQ) : PORTC1,PORTC2 I/O dat register
Usercanuse IOC register o define npu or outputead bit.
Bit O; Bit 3~Bit 7: (undefined) not allowed to use.(Thesebits arenot sureto0 or 1)
PAGEL (Counterl dagregister)
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
CN17 CN16 CN15 CN14 | CN13 CN12 CN11 CN10
R/W-0 R/W-0 R/W-0 | RIW-0 | RW-0 R/W-0 | R/W-0 R/W-0
Bit 0 ~ Bit 7(CN10~ CN17) : Courterls huffer that user canreadard write.
Counterlis a &hit up-couner with 8-bit prescalerthat user ca use RC PAGEL to preset ad read he
counter.(write=» preset) After a interruption , it will reload the presevalue.
Exanple for writing :
MOV 0x0C, A ; write thedataat accunulator to counterIpreset)
Exanple for reading :
MOV A, 0xOC ;reathedaa at counterl to accuhator
PAGE2,3 (undefined) not allowed to use.

RD (Undefned register)
PAGHD (undefined) not allowed to use

PAGEL (Counter2datregister)
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
CN27 CN26 CN25 CN24 | CN23 CN22 CN21 CN20

R/W-0 | RIW-0 | R/IW-0 | RIW-0 | RW-0 | R/IW-0 | R/IW-0 R/W-0
Bit 0 ~ Bit 7(CN20~ ON27) : CourterZs huffer that user canreadard write.
Counterl is a8-hit up-counter with 8-bit prescalerthat user ca useRD PAGH to preset ed read the
counter.(write=» preset) After a irterryption , it will reload the presetvalue.

* This specification is subject to change without notice.
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PAGE 23 (undefined) not allowed to use.

RE (Interrup flag)
PAGEO (Interuptflag
7 6 5 4 3 2 1 0
PWM?2 0 ADI PWM1 0 0 0 0
R/W-0 R/W-0 | RIW-0 | R/W-0| RW-0 | RIW-0 | R/W-0 | R/W-0
Bit0 ~ Bit3, Bit6: Thesefour bits must cleato 0 or unable toexpect error will accur .

Bit 4(PWM1) : PWM1 one period reachinterrugt flag.
Bit 5 (ADI) : ADC interrupgt flag after a samling

Bit 7 (FWM2) : PWM2 (Pulse Width Moduation chamel 2) interruptflag
Set when a setted pgod isreachéd, resetby ftware.

PAGE2,3 (undefined) not allowed to use.

RF (Interrupt status)
(Interupt statis register)
7 6 5 4 3 2 1 0
INT3 0 0 INT1 INTO 0 CNT1 TCIF
R/W-0 R/W-X | RIW-X | R/IW-0 | R/W-0 R/W-X | R/W-0 R/W-0
"1" means mterruptrequest "0" means on-interrupt
Bit O(TCIF): TCC timer overflow interrupt flag
Set when TCCtimer overflows.
Bit 1(CNT1): cainterltimer overflow interrupt flag
Set when countet timer overflows.

Bit 2,5,6: Unused(These lits are na sure to0 or 1. When programmerdeermine what interrupt ocaur in
sulroutine, be cae tonote thesebits)

Bit 3(INTO): By settig PORT70to general 10, INTO will defineto PORT7Qin’s interrug flag. If PORT7 has
a falling edgrising edge (contrdled by CONT regste) trigger signal, CPUwill set this bit. If setting
the gnto PLLC a OSCI, PORT® interrug will unexist ard INTO regsterwill be ignored

Bit 4(INT1): By settig PORT71to general IO, INT1 will defineto PORT71pin’s interrug flag. Exterral pul
high circuit is neecedfor PORT7L interrug operatian. If PORT71 hasa faling edje riggersignal, CPU
will set this hit. If settingthe pin to /RESET, PORT7interrug will un-exist aml INT1 regsterwill be

ignored
Bit 7(INT3): Exterral PORT73pin interrupt flag. If PORT73has a fallirg edge trigger signal, CPUwill set this
bit.

<Note>I0OCF is the interrug maskregister.User can reand clear.
Trigger edee as the table

Signal Trigger

TCC Time out

COUNTERL | Timeout

INTO Falling

Rising edge
INT1 Faling edge
INT3 Faling edge

R10~R3F General Purpose Register)
R10~R3F (Barks 0 ~3) : all are geneal purposeregisters.

* This specification is subject to change without notice.
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VI1.3 Special Purpose Registers
A (Accunulator)
Interral data trarsfer, orinstruction operand hading
It's notan addressal# register.

CONT (Control Register)

7 6 5 4 3 2 1 0
P70E5 INT TS RETBK PAB PSR2 PSR1 PSRO
R/W-1 R/W-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1| R/W-1
Bit 0 ~Bit 2 (PSRO ~PSR2) : TCC/WDT prescaér bis

PSR2 PSR1 PSRQO| TCCrate | WDT rate
0 0 0 1:2 11
0 0 1 1:4 1:2
0 1 0 1.8 14
0 1 1 1:16 18
1 0 0 1:32 1:16
1 0 1 1.64 1:32
1 1 0 1:128 1.64
1 1 1 1:256 1:128

Bit 3(PAB) : Prescatr asignment bit
0/1=> TCCWDT
Bit 4(RETBK) : Retun value backup cortrol for interrupt routine
0/1 = disable/enable
Whenthis bit is set tol, the CPUwill store ACC,R3 status andr5 PAGE atomatically after aninterrug is
triggered. Andit will be restaed afterinstruction RETI. Whenthis bit is setto 0, the usemeedto stae ACC,

R3 armd R5PAGE in user piogram.

Bit 5(TS) : TQC signal souce
0 => Internal instruction cycle clock
1=> IRC output

Bit 6 (INT) : INT enale flag
0 => interrug masled by DISI or hardwareinterrup
1 => interrupt enatbed by ENI/RETI instructins
Bit 7: Unused This bit is na allow to used.
CONT register is readable (CONTR) and writable (CONTW).
TCC andWDT :
Thereis an 8-bit counter aailableasprescaler forthe TCC or WDT. The prescaleis available for theTCC
only or WDT only at the sane time.
An 8 bit courter is awilabde for TCC or WDT determined by the status oftte bit 3 (PAB) of the GONT
register
See theprescaler ratio in ONT register.
Fig.5depricts the crcuit diagram of TCC/WDT.

* This specification is subject to change without notice.
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OSCM1,0

PLL
Output

M
:
oscillator X CLK(=Fosc/2) Data Bus
ERC
ocillator i
E' M 1M y
IRC1 N u U SZNC?SS TCC(R1)
(32K) ) : LT X ¥ X y
TS PAB TCC overflow interrupt

TE

WDT 1

—ﬁ 8-bit Counter ‘
PSRO "PSR2

\ 8-t0-1 MUX H
0 ; 1

MUX <«—paAB

—p
Y » xCc=z
v ]

WDTE

WDT timeout
Fig.5Block diagramof TCC WDT

IOC5 (undefined) not allowed to use.(This pageis not sure o0 or 1)

IOC6 (PORT6 I/O controlP6* pins switch control)
PAGEO (PORTS6 I/O control registe)
7 6 5 4 3 2 1 0
X 0 10C65 10C64 10C63 10C62 10C61 10C60
- R/W-X R/W-1 R/W-1 RW-1 R/W-1 | R/W-1 R/W-1
BitO~Bit1: In crystalmode, these twabits are unised rgisters.In IRC or ERIC mode, FDRT60 and FORT61 are
1/O direcion control register.
Bit 2 ~Bit 6 (10C62 ~ 10C66) : PORT6(2~5) I/0 direcion control register
0 = put the rektive I/O [@n as odput
1 => pu the rektive I/O [n into high impedance
Bit6~Bit7 (Unused): Thesedits must clea to 0 or MCU power consumpion will increase.
The default value in these2 bits are“1” . Please clea them t0“0” when init MCU.

PAGE1 (P6*pins switch control register)
7 6 5 4 3 2 1 0
X 0 P&bS P64S P63S R6 PALS POS
R/W-0 R/W-0 R/W-0 RW-0 R/W-0 R/W-0 R/W-0

ADC chanrgl 1 and danrel 2 are sharedwith PORT90 andPORTOIL.
Bit O(P0S) : Selectnarmal I/O PORT90 pin or chamel 1 input AD1 pin of ADC

* This specification is subject to change without notice.
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0= PO (I/OPORTD) pin is selected
1=>» AD1 (Channellinpu of ADC) pinis sslecied

Bit 1(PA1S) : Selectnarmal I/O PORT91 pin or chamel 2 input AD2 pin of ADC
0=> P9 (I/OPORTQ) pin is selected
1=> AD2 (Channel2inpu of ADC) pinis selecied

Bit 2(P62S) : Selectnarmal 1/O PORT62 pin or chamel 3 input AD3 pin of ADC
0= P& (I/OPORT®) pin is selected
1=> AD3 (Channel3inpu of ADC) pinis selecied

Bit 3(P63S) : Selectnarmal I/O PORT63 pin or chamel 4 input AD4 pin of ADC
0=> P63 (I/OPORT®) pin is selected
1 =>» AD4 (Channel4 inpu of ADC) pinis selecied

Bit 4(P64S) : Selectnarmal I/O PORT64 pin or chamel 5 input AD5 pin of ADC
0=> P64 (I/OPORT®)) pin is selected
1 =>» AD5 (Channel5inpu of ADC) pinis selecied

Bit 5(P65S) : Selectnarmal I/O PORT65 pin or chamel 6 input AD6 pin of ADC
0=> P& (I/OPORT®) pin is selected
1=> AD5 (Channel6 inpu of ADC) pinis selecied

Bit 6: Unused register. Please clear this bit to 0 or ADC result will wronging.

Bit 7: Unusedregster.This bit is na allowedto use.

IOC7 (PORT7 I/O control, PORT?7 pull high control)
PAGEOQ (PORT7 I/O control registe)

7 6 5 4 3 2 1 0
X I0C76 I0C75 I0@4 | 10C73 X X I0C70
- R/W-1 R/W-1 R/W-1 R/W-1 - - R/W-1

BitO(I0C70): PORT70 pin will defined tgeneralpurposelO, PLLC or OSCby setting codeption.In IRC
moce or crystal moa{only at code option P705=0), PORT pin will be a general purpose 10. IOC70 is
PORT70 pin’s I/O direction control register.

0 = put the rektive I/O [@n as odput
1 => put the relative 1/O pin into high impedance

Bitl (Unuseg : This bit is unwsedregsters.By settng P71LS =1 in cock option, PORT7L pin will be aINPUT

only pin.

Bit2; Bit7 (Unused): These2 bits must cleato 0 a MCU power consumgion will increase.

The default value in these Jiits are“1” . Please clea them to “0” when init MCU.

Bit3~Bit6 (I0OC73~0C76) : PORT7 1/O direction control register

0 => put the rektive I/O [@n as odput
1 => put the rektive 1/O fn into high impedance

PAGEL (PORTY pull high control register)

7 6 5 4 3 2 1 0
X PH76 PH75 PH4 PH73 X X PH70
- R/W-0 R/W-0 R/W-0 | R/W-0 - - R/W-0

Bit0: PORT pull high control regster. Ttlis bit only exist on settig PORT70 general purpcse |0.
0 => diséble pull highfuncion.
1 => endle pul highfunction
Bit1, Bit7 (Unused): Thesebits must cleato 0 or MCU power consumpion will increase.
Bit3~Bit6 : PORT7pull high control regster
0 => diséble pull highfuncion.
1 => endle pul high function

* This specification is subject to change without notice.
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I0C8 (Unused) not allowed to use

I0OC9 (PORT?9 I/O control, PORTvches)
PAGEO (PORT9 I/O control registe)
7 6 5 4 3 2 1 0
10C97 IOC96 | 10C95| 1064 | 10C93 | 10C92 | 10C91 | 10C90
R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
Bit 0 ~Bit 7 (10C90 ~ 10C97) : PORT9(0~7) I/O direcion control register
0 =>» put the rektive I/O pn as odput
1 => put the rektive I/O gn into high impedance

PAGEL (Unused), This pageis not allowed to use.

IOCA (Unused)
PAGHE)(undefined) not allowed to use
PAGEL Urusd
7 6 5 4 3 2 1 0
X X X X X X AD8S AD7S
R/W-0 | R/W-0

Bit 0(AD7S) : Sekctnarmal I/O PORT92 pin or channel 7 input AD7 pin of ADC
0=> P2 (I/OPORT2) pin is selected
1=>» AD7 (Channel 7 inpu of ADC) pinis selecied
Bit 1(AD8S) : Sekctnarmal I/O PORT93 pin or chanel 8input AD8 pin of ADC
0=> PR (I/OPORTS) pin is selected
1=> AD8 (Channel8inpu of ADC) pinis selecied

Bit2 ~ Bit7 are unlefined regster, they arenot allowedto use.

IOCB (ADC control)
PAGEO (Unused), This page is not alled to use
PAGE1 (ADC contol bits)

7 6 5 4 3 2 1 0
IN2 IN1 INO |ADCLK1|ADCLKO| ADPWR X ADST
R/W-0 R/W-0 R/W-0 R/W-0 | R/W-0 R/W-0 - R/W-0

Bit O(ADST) : AD conwerter start tsanple
By settirg to “1”, the AD will start tosanple data. This bit will be clearedby hardwareauomatically after a
sanpling.

Bit 1 : (undefined) not allowed to use. This bit must clear to O.

Bit 2(ADPWR) : AD converter power control, 1/0 = erable/dsalde.

Bit 3 ~Bit 4 (ADCLKO ~ADCLK1) : AD circuit ‘s sanpling clock saurce.

For Crystal node:

ADCLK1 | ADCLKO | Sanplingrate Opeation voltage
0 0 74.6K >=35V
0 1 37.4K >=3.0V
1 0 187K >=25V
1 1 93K >=25V

For IRC or ERIC mode, AD converter rate willchange by oscillator. The formula for input frequency and AD
converter ratas: AD converter rate = oscilator / 4 / (2*"ADCLK)/12
For exanple, if input CLK = 4M Hz:

* This specification is subject to change without notice.
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ADCLK1 | ADCLKO | Sanplingrate Opeation voltage
0 0 83.3K >=35V
0 1 417K >=30V
1 0 20.8K >=25V
1 1 10.4K >=25V

* Pleaseavoid AD converter rate oveb0K Hz, it maybe decreaseéADC'’s resdution.

This is aCMOS multi-channé 10-bit siccessive pproximation A/D converter.
Features

74.6kHz maximum conversbn speed(Crystal mode) at5V.

Adjusted fdl scale irput

Interral (VDD) reference vdtage

8 araloginputs multiplexed into one A/D conwerter

Power down made for power saving

A/D corversion complete irterrupt

Interruptregister, A/D control ard satusregister, axd A/D data register

fpll Programmable - i ADC output
PLL divider fs - Divider fadc= 10-bit | >
Nx ADC
1/Mx
W A A
ADCLK1~ADCLKO
ENPLL CLK2 ~ CLKO

Fig.6 ADC voltage control logic

Bit 5 ~ Bit 7(INO~ IN2) : Input channel sekction of AD converter
These wo bitscan dooseone ofthree AD input.

IN2 IN1 INO Input Pin
0 0 0 AD1 PO
0 0 1 AD2 Pal
0 1 0 AD3 P&2
0 1 1 AD4 P63
1 0 0 AD5 P&
1 0 1 ADG6 P&
1 1 0 AD7 PR
1 1 1 AD8 PR3

*Before switch tothe AD chamel, pleaseset the caresmpndng pin asAD inptt.

IOCC (PORTC 1/O control, ADC control)
PAGEQ (PORTC I/O control)
7 6 5 4 3 2 1 0
X X X X X I0CC2 | 10CCL X
- - - - - R/W-1 R/W-1 -
Bit 1 ~ Bit 2(IOCC1~I0CC2 : PORTC(~2) I/O directon control register
0 = put the rektive I/O [@n as odput
1 => put the rektive 1/O fn into high impedance

* This specification is subject to change without notice.
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PAGE1 (PORT switc
7 6 5 4 3 2 1 0

R/W-0 | RRW-0 | R/IW-0 | R/W-0 | R/'W-0 | R/W-0 | R/W-0 | R/W/O
Bit 0: Always set this ihto “1” otherwisepartial ADC function canna be usedl
Bit 1 ~ Bit 7: (undefined) not allowed to use

IOCD (TONEZ1 control, Clok source, Prescaler of CN1)
PAGEO (Reseved
PAGEIL (Clock sourceandprescaler for COUNTER)
7 6 5 4 3 2 1 0
CNTIES X X X CNTIS |[C1 PSQ@ |[Cl1 PSC1| C1 PSC(
R/W-0 - - - R/W-0 R/W-0 R/W-0 R/W-0
Bit 0 ~ Bit 2(C1 PSC0 ~ @ PSQ) : COUNTERL1 prescaler ratio
Cl PSC2| C1 PSCl1l] C1 PSCpCOUNTERL
0 0 1:2
14
1:8
1:16
1:32
1:64
1:128
1 1:256
Bit 3(CNT1S) : COUNTERI clock souce. Ths bit will un-effecton RC mode (RC node's CLK is aways
equal to oscillator frequercy).
0/1 = 16.384Hz / systentlock.

O |(O|FR|O|F

Rkl |lo|lo|o
A =1 =1 R =1l=]]

TRL
PHA
reloade———
y
‘ 8-bit Timer Interrupt
IRC2 > Prescagr > > Timerwakeup
ERC . Counter Overflow P
Fox —» T % T
T CNTI/ES Timer
Fpll — OSCM1,0 PR2.PR0O EN

CNT1S
Fig 7: Timer CLK sourcediagram

Bit4 ~ Bit6: Unused regster.These hree lits arenat allowedto use.

Bit7 (CNTI/ES):Counter ource select.

CNTI/ES =0 = Timer counter CLK comefrom systemCLK or Crysial output and P94 is defined to
generl propose 1O.

CHTI/ES =1 2 P94is defined to input andTimer couner's CLK will comefrom P94 s fdling edge.

* This specification is subject to change without notice.
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IOCE (Interrupt nask,)
PAGEO (Interrupt mask)

7 6 5 4 3 2 1 0
PWM2 0 ADI PWM1 X X X X
R/W-0 - R/W-0 | R/W-0 - - - -

Bit O ~ Bit 3, Bit 6 : unwsed
Bit 4(PWM1) : P\WM 1 one period reachinterrug mask.
Bit 5 (ADI) : ADC conwersbn complete irterrug mask

0/1 =>» disable/enablenterrupt
Thereare four register$or A/D convertter. Use ondit of interrugt cortrol regster (IOCE PAGEO Bitbfor
A/D conversn complete interrupt The sttus and control register of A/D (I0CB PAGE1 and RE PAGEQO
Bit5) regonses the A/D converson status or takes ontrol on A/D. The AD dat register (RB PAGEL)
storesA/D converson resilt.
ADI bit in IOCE PAGEO registe is end of A/D conversion conplete interrug erabe/disade. It
enabledlisables ADI flag in RE registerwhenA/D conwersion is omplete. ADIflag indicates the endf an
A/D conwerspn. The A/D corverter setshe interrug flag, ADI in RE PAGH) registerwhen aconversbn is
conplete. Theinterrupt can be disebled by settirg ADI bit in IOCE PAGEOBIt5 to ‘0.
The A/D converter bs eght araloginput chanrels AD1~AD8 multiplexed into one sanple ard hold to A/D
module. Reference voltage @n be driven from internal power. The A/D converter itself is of an 10-bit
successie appoximation type ard produces It significart 8-bit resut in the RB PAGE1 andmost
significant 2 bit to R7 PAGELhit4, bit5. A conversion is initiated by settirg a corrol bit ADST in IOCB
PAGEL1 Bit0. Prior to conversion, the agpropriate channel must ke selectedby setting ING-IN2 bits in RE
regster and alleed for enowgh time to sanple data. Every converson dag of A/D need12-clodk cycle
time. Theminimum converson time requred is 13 us (73K sanple rate). ADST Bit innOCB PAGE1Bit0
must be seto begh a onversion.
It will be auomatically reset inhardware when conersia is canplete. At the endof corversion, the
START it is clearedandthe AD interrupt is actiatedif ADI in IOCE PAGEO B5 = 1. ADI will be set
whencorversion is canplete. It canbe resetin sdtware.

If ADI =0 in IOCE PAGEOBIt5, when A/D start conversion by seting ADST(OCB PAGEL Bit0) =
1 then A/D will continue cornversion without stop and hardwarewon’t reset ADSThit. In this cordition,
ADI is deactived After ADI in IOCE PAGEDObIt5 is set, ADI inRE PAGEiIt5 will activate agin.
To minimum operatng aurrert , al biasng drcuits in the A/D module that corsume DC curentare power
down whenADPWR bit in IOCB PAGE1BIt2 regster isa’0’. When ADPWR bitisa ‘1, A/D converter
module is operating.

START J
SAMPLE

ADI(IOCE PAGEO bit5) =1 Srn——
Clear by software

ADI(RE PAGEO bit 5)

DATA } ‘
Fig.8 A/D converter tinmg

Bit 6: Undefined regster. Please clearighbit to 0.
Bit 7 (PWM2) : PWM2 interrupt erable hit
0/1 =» disable/enablenterrupt

* This specification is subject to change without notice.
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IOCF (Interrupt nask)

(Interrupt mask register)

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
INT3 X X INT1 INTO X CNT1 TCIF
R/W-0 - - R/W-0 | R/W-0 - R/W-0 | R/W-0

Bit 0~1; 3~4 ; Bit 7 : interrupt emble bit
0 => disable interrupt

1 => erale interrupt

Bit 2, 5~6 : (reman these vhues to “0"othwise it will generate unpredcted interrupts)

The status aét interrupt and the interrupt sources list as the table below.

Interrupt sgnal SLEEPmode GREEN mode NORMAL mode
TCC time out ENI RESET ad lmp to |Interrupt (jump to address8  (Interrupt (jump to address8
IOCE Lt0=1 addres$) at pag®) atpag®)
And "ENI"
DISI  |No function No function No function

COUNTERL1 time out . .
IOCE kit1=1 No function Lr;te;rug;@urrp to address8 :;tegug;@ump to address8
And "ENI" Pag pag
PORT70 Interrupt
Only atIRC made or RESET ad limp to |Interrupt (jump o address 8at
crystal node addres® (jump to address 8at pagel) ang)
(at F70S = 0) Pag

Interrupt
PORT71 Interrupt .

_ RESET ad Limpto |,. (jump to address 8at

Only atP71S=0 addres© (jump to address 8at pagel) pag®)

Interrupt
PORT?.?’ o RESET ad luimp to |Interrupt (jump to address 8at
IOCF Kt3 bit7 =1 addres® (jump to address 8atpaged) |pag®)
And "ENI" mp Py pag
ADI Interrupt
IOCE ht5 =1 No function No function (jump to address 8at
And “ENI pag®)
PWM1 Interrupt Interrupt
IOCE ht4 =1 No function ) (jump to address 8at
And “ENI (jump to address 8at pagel) pag®)

PORT70 's interrupt funcion is controlled by IOCF bit 3. It's falling edye or rising edge trigger (controlled
by CONT register bi7).
PORTL 's interryot function is cortrolled by IOCFbit 4. It's falling edge trigger.
PORT®R 's irterrupt function is cortrolled by IOCF bit 7. They arefalling edye trigger.
ADI interrug saurcefunctionis cortrolled by RE PAGHB bit 5. It is risingedge trigger after ADC

sanple canplete.

* This specification is subject to change without notice.
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VI1.4 1/0 Port

Thel/O registers ae bi-direcionaltri-state /O ports. The I/O ports can be defined as"input” or "output” pins by
the 1/0 control registersunde program contol. Thel/O daa regstersand I/O control registers ae both readdle

ard writale. Tre /O interface circit is shown inFig.9.

i

P
| | ] Q R D N
CLK¢—— PCWR
~ C
Q
[PORT > < Q ; D " IoD
o CLKi—— PDWR
Q
v T
PDRD
o v N
u
1 X L —
Fig.9_1 Thecircuit of I/0O port andl/O control register
VDD VDD VDD

>

v

/
D

(o)

PIN

AN ——

120
ohm

Fig.9_2The input/output circuit of EM78584 input/output ports

* This specification is subject to change without notice.
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VIL.5 RESET
The RESET ca be caisal by
(1) Power onreset
(2) WDT timeout (if enabled and in GREEN or NORMAL mode)
(3) /RESET n pull low (At P71S=1).
Oncethe RESET ocaurs, he following functions ae performed.
e The oscillator is running, or will be started
e The Program Counter (R2) is set toall "0".
o Whenpower on, the upper 3 bits of R3 ard the upger 2 bts of R4 are cleaed.
¢ The Watchday timer ard precaler counter @ cleare.
¢ The Watchda timer is dsabed

VII.6 Wake-up
The ontroller provided sleepmode fa power saving :
SLEEPmMode,RA(7) =0 + "SLEP" instruction
The corroller will turn off all the CRJ andcrystal. Oher circuit with power cotrol like key tone cortrol or
PLL control (which has @able register), userhas o turn it off by sdtware.
Wakeup fromSLEEPmode
(1) WDT time out
(2) Exterral interrupt
(3) /IRESETpull low
All these cases will reset doaller , ard run the program at address zeroThe stats justlike the power on reset.
Be sure to ertde cirauit at case (1) of2).

VII.7 Interrupt
RF is tre interrypt statis regster which recads the interrupt reqiestin flag hit. IOCF is tre interrupt mask
regster. Global interrugt is eraded by ENI instruction and is disabkd by DISI instruction. When one d the
interrupts (when erabled) generatedwill cause tre next instruction to be fetched from address008H. Once in the
interrypt senice rodine, the sairceof the interrup canbe deternmined by palling the flag bits in the RF regster.
The interupt flag bit must be cleaed in sdtware before leaing the interrypt senice roudine and ealing
interrypts toavad recusive interrugs.

* This specification is subject to change without notice.
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VII.8 Instruction Set
Instruction sethas the fdlowing feaures:

(1) Everybit of any register an beset, clearedyr testedirectly.

(2) The I/O register ca be regarded asgeneralregister. That is, tle same istruction canoperateson I/O
register

The symbol "R"

regresens a register desgnabr which spedies wheh one of the 64 r@gisters (including

operatioral registers ad general purpase regsters) is tobe utilized by the instruction. Bits 6 and 7 in R4
deternine the selected gester bak. "b" represats abit field designator which sekcts te nunber of the bit,
locatedin the regster "R", affectedby the operation. "k" represens an 8 ol 0-bit constart or literal value.

INSTRUCTION BINARY STATUS Instruction
HEX MNEMONIC |OPERATION AFFECTED |cycle
0 0000 0000 0000 0000 NOP No Operation None 1
0 0000 0000 0001 0001 DAA Decimal AdjustA C 1
0 0000 0000 0010 [0002 CONTW A — CONT None 1
0 0000 0000 0011 0003 SLEP 0 — WDT, Stop oscillator TP 1
0 0000 0000 0100 0004 |WDTC 0—> WDT T,P 1
0 0000 0000 rrrr 000r IOW R A — IOCR None 1
0 0000 0001 0000 0010 ENI Enale Interrupt None 1
0 0000 0001 0001 0011 DISI Disabe Interupt None 1
0 0000 0001 0010 0012 RET [Topof Stack » PC None 2
0 0000 0001 0011 0013 RETI [Topof Stack —» PC None 2
Enabe Interrup
0 0000 0001 0100 0014 CONTR CONT - A None 1
0 0000 0001 rrrr 001r IOR R IOCR— A None 1
0 0000 0010 0000 0020 |TBL R2+A —» R2 bits9,10donot |Z,C,DC 2
clear
0 0MmO0 OIrr rrrr 00rr MOV RA A >R None 1
0 0000 1000 0000 0080 CLRA 0—>A Z 1
0 OO 1xr rrrr 00rr CLRR 0—>R Z 1
0O 0m1 OQr rrrr Olrr SUBA,R R-A— A Z,C,DC 1
0 0®1 OXrr  rrrr Olrr SUBRA R-A >R Z,C,DC 1
0 01 1Qr rrrr Olrr DECA R R-1— A Z 1
0 0®M1 1rr rrrr Olrr DECR R-1—> R Z 1
0 0ao0 O0Qr rrrr 02rr ORAR AVvVR—->A Z 1
0 0a0 OlIrr rrrr 02rr ORRA AvR—>R Z 1
0 0a0 1Qr  rrrr 02rr AND AR A&R—-SA Z 1
0 0a0 21rr  rrrr 02rr AND RA A&R—>R Z 1
0 oal OoQr rrrr 03r XORAR ADR->A Z 1
0O oa1 OIrr rrrr 03rr XORR,A A®R—-R Z 1
0 oa1 21Qr  rrrr 03rr ADD AR A+R—->A Z,C,DC 1
0 0aLl 1rr  rrrr 03r ADD RA A+R—>R Z,C,DC 1
0 0100 OQr rrrr 4rr MOV AR R—> A Y 1
0 0100 OIrr  rrrr Odrr MOV R,R R—>R Z 1
0 000 10r rrrr 0drr COMA R /R— A Z 1
* This specification is subject to change without notice.
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0 0100 21arr  rrrr 04rr COM R /R>R Z 1

0 0101 oQr rrrr 05rr INCAR R+1—> A Z 1

0 0101 OIrr  rrrr o5rr INCR R+1—> R Z 1

0 0101 10r  rrrr 05rr DJZA R R-1— A, skipif zeio None 2 if skip

0 0101 1Xr rrrr 05rr DJZR R-1 > R, Kipif zeo None 2 if skip

0 0110 QOrr  rrrr oerr RRCAR R(n)—> A(n-1) C 1
R(0)— C, C— A(7)

0 0110 Oxrr  rrrr 06rr RRCR R(n) - R(n-1) C 1
R(0)—> C,C> R(?)

0 0110 10rr  rrrr oérr RLCAR R(n) —> A(n+1) C 1
R(7)—> C, C—> A(0)

0 0110 2Larr  rrrr 06rr RLCR R(n) —> R(n+1) C 1
R(7)—> C, C> RO

0 om1 oQr rrrr O7rr SWAPA R R(0-3) — A(4-7) None 1
R(4-7) > A(0-3)

0 0mM1 OXr rrrr Q7rr SWAPR R(0-3) & R(4-7) None 1

0 O0M1 1Qr rrrr O7rr JZAR R+1 — A, ip if zelo None 2 if skip

0 011 1rr rrrr O7rr JZR R+1 — R, skip if zeio None 2 if skip

0 1®b bhbr rrr OXxX BCR,b 0— R(b) None 1

0 1ab bhbr  rrrr OXxx BSR,b 1- R(b) None 1

0 110b bhkr  rrrr 0XxXX JBCR,b if R(b)=0, skip None 2if skip

0 11b bbr  rrrr OXXX JBSR,b if R(b)=1, skip None 2if skip

1 00kk Kkkkk kkkk 1kkk CALL k PC+1— [SP] None 2
(Page, k)—> PC

1 01kk kkkk kkkk 1kkk JMPK (Page, k) > PC None 2

1 1000 Kkkkk kkkk 18kk MOV Ak k— A None 1

1 1001 Kkkkk kkkk 19kk ORAKk Avk—> A Z 1

1 1010 Kkkkk kkkk 1Akk  |AND Ak A&k—>A Z 1

1 1011 Kkkkk kkkk 1Bkk  [XORAk ADk—>A z 1

1 1100 kkkk kkkk [1Ckk [RETLKk k— A [Topof Stak] » PC [None 2

1 1101 Kkkkk kkkk 1Dkk  [SUB Ak k-A—> A Z,C,DC 1

1 110 0000 001 1E01 |INT PC+1 — [SP] None 1
001H—> PC

1 1110 1m0k kkkk 1E8k |PAGE k K->R5(4:0) None 1

1 111 Kkkkk kkkk 1Rk ADD Ak k+A -5 A Z,C,DC 1

** 1 Instruction cycle =2 main CLK

* This specification is subject to change without notice.
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VII.9 1 Code Option
EM785840 CODE Option Register

12]11)10] 9| 8

7

6

5

4 3 2 1

1 (1] 1| 1|P7ISPOS OSAM1

OSAMO0

IRC2S MER 1 1

Bit 3(MER) : Memory error recower function

0 = disale memory error recove function
1 = endle memory eror recovey function
If userenalbe mamory erra recovery function, MCU will im prove effectfrom ervironmert noise
Bit 4 (IRC2S): Internal RCoscillating frequency (for systemCLK) select.

0= 2MHz
1 4MHz
Bit5~Bit6 (OSCM0-OSCML): EM78340oscillating mode select.
OsSCM1 OSCMO0 Oscillating mode
0 0 IRC mode
0 1 ERIC mode
1 X Crystal mode
Bit 7 (P708): PORT7{unction selecthit:
osavil Oosavio P70S PORT70 status
0 0 X Geneal Purpose 1O
0 1 X OSC input, please cascadesisterto AVDD
1 X 1 PLLC ouput, pleaseascade capacitoto AVSS
1 X 0 Gereral PuposelO, PLL function will disabe

Bit 8 (P71S): PORT7Xunction selectbit:
0=>» /RESH pin selected..
1 =>» Generalpurpose INPUT pot “PORT71” selected

* This specification is subject to change without notice.
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VII.10 PWM (Pulse Width Modulation)

(1) Ovaview
In PWM mode,both PWM1 and PWM2 pins produce up to a 10-bit reolution PWM output(see Fig.10
for the functional block diagram). A PWM outputhasaperiod and aduty cycle, arl it keeps he outputin
high. The baud rate of the PWM s the inverse of the peiiod. Fig.11 depicts the relationships betveen a
period and auty cycle.

——gp/ DT2H
Fosc + b

—» DT2L Duty Cycle
1:2 | Match
1:8 PWM1
1:32 MUX MR 0
1:64 ,

» S

10C6
Period
Match
Data Bus

DL2H + DLZﬁ—p To PWM2IF

bl

T1PO| T1IP1T1EN

T2PO| T2P1|T2EN

Duty Cycle
Match
PWM2

Fosc »R Q
1.2 —» [
1.8 —» » S
1:32 —» 10C6
1:64 —»

Period
Match

Fig.10 The Functional Block Diagam of the Dual PWMs

Period ‘

o ] |
) Duty Cycle \ P\

DT1=TMR1

PRD1 = TMR1

Fig.11 The Output Timing d the PAM

(2) Increment Timer Cownter (TMRX: TMR1H/TWR1L or TMR2H/TWR2L)

TMRX are tenbit clock countess with progranmable presalers. They aredesigne for the PWM nodule
as baud rateclock generators. TMRX canbe read written, and cleared at gnreset coditions. If
enployed, hey canbe urned down for power saving by sdting TLEN bit to O.

(3) PWM Perbd (PRDX : PRD1 or PRD2)

The PWM period is defined by writing to the PRDXregster. When TMRX is eqd to PRDX, the
following events ocarr on thenext ncrenent cycle:

* This specification is subject to change without notice.
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* TMRX is cleaed.

e The PWMX pinis set tal.

e ThePWM duty cycle is latchedfrom DT1/DT2 to DTL1/DTL2.

< Note > The PWM output will not be set,if the duty cycle is Q

¢ ThePWMXIF pin is setto 1.

The following formula describes how to cakulate tre PWM eriod:

PERIOD = (PRDX+ 1) * 4 * (1/Fosc) * (TMRX prescde vdue )
Where Fosds systen clock

(4) PWM Duty Cycle (DTX: DT1H/ DTIL; DTL: DLIH/DL1L)

The PWM duty cycle is dfined by writing to the DTX regster, ands latcted from DTX to DLX while
TMRX is cleaed. When DLX is equal to TMRX, the PWMX pin is deared.DTX can be badeal a any
time. However, it canrot be latched into DTL until the curert value of DLX is equal to TMRX.

The following formula descrbes low to catulate the PWM duty cycle:

Duty Cycle DTX) * (1/Fosc) * (TMRX prescale slue)

(5) PWM Programming PoceluresSteps

Load PRDX with the PWMperiod
(1) LoadDTX with the PWMDuty Cycle.
(2) Ermale interrupt function by writing IOCF PAFEQ if required.
(3) SetPWMX pin to be aitput by writing a desred value to IOCC PAGEO.
Load adesred value o R5 PAGE3 with TMRX prescaler value andheble bothPWMX and TMRX.

(6) Timer
Timerl (TMR1) ard Timer2 (TMR2) (TMRX) are10-hit clock munters with programmable prescas,
respedtvely. This is desgned for the PVM module as bad rate clock generabrs. TMRX canbe red,
written, andcleared at anreset coditions.
The figure in the nextpageshows TMRX block dagam Each synaland block arede<ribed asfollows:

* This specification is subject to change without notice.
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Fosc
1.2 —¥
18 > To PWMLIF

1:32 —» MUX "

. t

164 — ™ TMRIX [ Period
Y | i Match

Compr

Data Bus Data Bus

T2EN

2P0 | T2P1

Comparatol
v I Period
Fosc Match
12 —» TMR2X ¢
1.8 —*
1:32 —» MUX -
1:64 > To PWM2IF

*TMR1X = TMR1H + TMRIL;
*TMR2X = TMR2H +TMR2L

Fig.12 TMRX Block Diagam

 Fosc: Input clock.

* Prescadr (T1PO and T1P1): Optionsof 1:2, 1:8, 1:32, and 1:64 are defined by TMRX. It is clearedwhen
anytypeof rest occus.

e TMRIX (TMRIH/TWRIL):Timer X regster; TMRX isincreased ulil it matches with PRDX, ard then is
resetto 0. TMRX cannot be ead.

*« PRDX (PRD1): PWM peiod regster.

When ddiining TMRX, refer to the related registersof its opgaton asshown in prescaé register. It must be
noted that the PWMX bits must be dsabkd § their related TMRXs are enployed. That is, bit 6 of the
PWMCON register nust be st to ‘0’.

Related Control Registers(F5 PAGE3) of TMR1 ard TMR2
Bit 7 Bit 6 Bit5 | Bit4 | Bit3 | Bit2 | Bitl |BitO
PWMZ2E | PWM1E | T2EN | TIEN | T2P1 | T2P0 | T1P1 |T1FO

Timer programming pocedireskteps

Load PRDX with the TIMER period.

Enale interrugt function by writing IOCFPAGEQ if required

Load a desired vaue to PWMCONwith the TMRX prescalervalue and enble both TMRX ad disable
PWMX.

* This specification is subject to change without notice.
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VII.11 Oscillator
The EMr85840 carbeoperagd in two different oscillatomodes, each of theare crystamode and B mode.
Users carselect oe of themby settirg coce option. The descript of these wo oscillata mode are adelow:

(1) Crystalmode:

For crystal node operation one crystal ad tow cagacitarces is neeled for extenal circuit In this mode,
eFT584 can be ro infour active node include nomal mode,greenmode aul skegp mode. The alvantagesof this
mode aredw power conumption (in green mode) awnl with more precsemain CLK. Next figure sow the
applcaion circuit of crystal mode. P XIN ard pin XOUT can ke conrectedwith a crystal drectly togenerate
oscillation. By clear co@ option”P708" to 0, PORT70canswitchto general 10 (dsalde PLL function ard
EM785840can not acive on normal mode);/RESETpin can switch to PORT71if clear“P71S" to 0.

X |

e300 | [

v |

Fig 13:Application circuit of Crystal mode

(CPU stop)

Sleep

RA page0 bit7 =0
& run"'SLEP"

Green Normal

REET
opestion

[IRCL:ON |

| 32K : osdllating

| IRCLION |

| 32K oscllating

Reset elease

_____ PLLEN bit=0

Fig 14: Therelative d Crystal mode’snormal, greenard skeep node
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(2) IRC mode:
For sane applications that do na requre precise timing calcuation, the RC cscillator could offer users with an
effective cost savings. EM785340 offer a versatile iternral RC mode with default frequency value of 4M and
2MHz. In this mode, RLC, XIN, XOUT ard /RESET pins ca ddined to geneal purpose |O. The IRC
frequency will drift with the variation of voltage, tenperature ad pracess:
The freguencydeviation of IRC mode:

Internal RC Freq rm%eR(gia‘lgg :jilisltjl)Ro~lR3) Freg range (after aljustIRO~IR3)
4M Hz 2.8M ~52M 3.6M ~44M
2M Hz 14M ~2.6M 18 M~22M
*The frequency of IRC output can be adjust by setting IRO~IR3 in code option. Please refer to code option to
detail.

In IRC mode,PORT60, PORT61 ard PORT70 areddined to bi-direcion 10. By clearng P71S in code option
to 0, /RESET pin can also switch to INPUT pin (PORT71). In IRC mode, aly two actve nodes canbe
achieved, plea refer to nextfigure to detil .

(3) ERICmode:
ERIC node is equipped with aninternal capacito ard an exernal resistor @nnected t&/DD). The internal cpacitor
functions adenperature corpensatorin order toobtain moreaccurate frequeey, aprecise resistor isecomnended.
Nevertheless, 1 shalld be noted that the frequercy of the RC acillator is influenced by the supply voltage, the
valuesof the even by the operation temperature Moreover, the frequencyalso dargesslighty from ore chp to
anoterdue  the manufacturing proces variation. Besides, the packaye types,ard the way the P@ is layout, have
certain effecbn thesystemfrequency. About the apfiication is as lelow:

The freguencydeviation of ERIC mode:

Internal C, exdrnal R Freq range
4M Hz (R=51K) 35M ~4.4M
2M Hz(R=10K) 1.8M ~22M
VDD
R
ERIC
EM785810

Fig 15:Application circuit of ERIC mode

ERIC's cscillating frequency will base on IRC2s CLK (determired on cale option “IRC2S”). For exanple, if
IRC2S =0, IRCZ's oscillating frequencyis 2M Hz. Atthis time, by adjusting R, systemCLK will be changed. But
the systen CLK will always geater han2M. That is tosay, systen CLK canonly be adustedbetween2M to 6M.
Next two tale show the carespading betweensystemoscillating CLK ard the value of exerral resister.

The carespndng betweensysten oscillating CLK andthe value of exterral resister

Frequency(Hz) External resster (0hm) Opeating Voltage(VDD)
6M 34K 3.0~-55V
5M 41K 2.8~55V
aM 51K 25~55V
3.58M 5K 2.2~55V
21M 9K 2.2~55V

*Only 2 typesacive node forma mode anl skegp mode)arepernittingin RC mode.

* This specification is subject to change without notice.
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(CPU stop)

Slee

| ERC or IR@: ON
| IRC1: ON |
| PLL : tumoff |

Reset

RESET
operation

run"SLEP"

Normal

———— ———

|ERC or IRC2 ON
| IRC1:ON |
| PLL : tumoff |

Fig 15: Therelative d IRC and ERC mode’s normal andsleep node

VII.12 Power on Consideratbns

Any micro-cortroller is nd guararteed tostart tooperate prgerly before the powersupply stabilizes at
its steadystates. EM785810 power on resetvoltagerangeis 1.6V ~ 2.0V. Unde cusbmer appicaion, VDD must
drop to below 1.6V andrenmsains OFFfor 10uS kefore power canbe switched on again. Ths way, EM785840 will
reset and wdk normally. The exra exerral reset circit will work well if VDD can riseat veryfast gea (50mS
or less) However, under most casesvhere aitical applications ge involved, extradevices are reqred toassist in
sdving the power-up problems.

VII.13 External Power on Reset circuit

By Settirg cade option “P71S” to 1, /RESETpin isseleced Next figure is an etermral RC b produce the reset
pulse The pukewidth shoud be keptlong emough for VDD to reat minimum opeition vokage The dode D
acts as a shibcircuit at the moment of power down. The cagcitar C will discrergedrapdly andfully.

VDD

IRESET

T

Fig 15: External power on rest circuit 1

* This specification is subject to change without notice.
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POR resetvoltage isinfluenced m proces or tenperature. For ame application, a castan resetvoltage is
importart. Next circut will support a agustreset vitage. By adusting R41 ard R4 POR resetoltage will be a
constart (Vpor) ard the potertial on /RESET pn will drop to 0 whken VDD drop to below Vpor. Next pot shov
the relative betweenVDD and Vpa. When R41 = 3.9V ohm ard R46 = 9DK ohm, /RESETwill keep to0 if

VDD is below 2.24V andwill active after VDD uppr to2.1V.

VDD O
R41 R42 R43
3M9 2M2
R44 330K RESET
<>
22M Q
C31 —/—
Q3 o
V C1815 104 I]
S10 o
R46 C1815 RESET
910K
Fig 16: External power on rest circuit 2
VDD
2.24v
21V A\
AN VDD — — -
~ e
~—~ - IRESET
T
Fig 17: Therelative between VDD and Vpor
* This specification is subject to change without notice.
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VIII. Absolute Operation Maximum Ratings

RATING SYMBOL VALUE UNIT
DC SUPALY VOLTAGE VDD -0.3To6 V
INPUT VOLTAGE Vin -0.5toVDD +0.5 V
OPERATING TEMPERATURE RANGE Ta 0 to 70 @

IX. DC Electrical Characteristic
(Ta =25°C, AVDD=VDD=5V+5%, VSS=V)

Paraneter Synbol | Condtion Min | Typ | Max | Unit
Input leakge aurrert for input IIL1T | VIN=VDD, VSS +1 pA
pins
Input leakge arrentfor bi- IIL2 | VIN=VDD,VSS +1 pA
direcional pins
Input high voltage (except P71) | VIH 25 V
Input low voltage (excet P71) VIL 0.8 V
P71 Input high voltage VIH 20 V
P71 Input low voltage VIL 0.8 V
Input high threshold voltage VIHT | /RESET, TG 20 \
Input low threshold voltage VILT | /RESET, TG 0.8 \%
Clock inpu high voltage VIHX | OSA 35 \%
Clock inpu low voltage VILX | OSAa 1.5 \%
Output high voltagefor VOH1 | IOH =-6mA 24 \%
PORTC~PORTC2
Output high voltagefor VOH2 | IOH =-10mA 24 Y,
PORT62~PORT67;, PORT7
Output high voltagefor VOH3 | IOH =-15mA 24 \%
PORT™
Output low voltage for VOL1 | IOH =6mA 0.4 \Y
PORTC~PORTC2
Output low voltage for VOL2 | IOH =10mA 0.4 \
PORT62~PORT67;, PORT7
Output low voltage for VOL3 | IOH =15mA 0.4 Vv
PORT™
Pul-high curert IPH Pdl-high active irput pin at -10 | -15 HA

VSS
Power down curert ISB1 | Allinput and I/O pin atVDD, 1 4 pA
(SLEEP node) outputpin floaing, WDT

disabkd
Low clock current ISB2 | CLK=32.768KHzAIll anabg 25 | 35 pA
(GREBN mode circuits dsabed, All input

andl/O pin atVDD, output

pin floaing, WDT disabkd

pin floaing, WDT disabkd
Operating sypply curent ICC1 | /RESET=High, 15| 25 mA
(Normal mode) CLK=3.582VHz, All anabg

circuits disebled, output pin

floaing

* This specification is subject to change without notice.
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XI. AC El ectrical Characterigtic
CPU instruction timing (Ta =25°C, AVDD=VDD=5V, VSS=0V)
Paraneter Synbol | Condtion Min Typ Max Unit
Input CLK duty cycle Dclk 45 50 55 %
Instruction cycle ime Tins | 32.768kHz 60 us
3.582MHz 530 ns
Devicedelay hdd time Tdrh 16 ms
TCC inpu perod Ttcc | Notel (Tins+20)/N ns
Watchdbg timer period Twdt | Ta=25C 16-30% 16 | 16+30% ms
Notel: N= sekcted prescaler ratio.
ADC chaacteristic (VDD =5V, Ta = #25°C, for intemal rferencevoltage
Paraneter Symba | Condition| Min Typ Max Unit
Uppe boundoffset voltage Vofh 44 52.8 mvV
Lower bound offset vdtage Vofl 32 384 mvV
*Thesepaameters arecharacterized duna tested
* About ADC characteristic, pleagefer to next pge.
Timing chaacteristic (AVDD=VDD=5V,Ta=+25C)
Descrption ISymbol | Min | Typ | Max | unit
Oscillata timing characteristic
Crystal starup 32.76&Hz Tosc | 400 1500| ms
3579MHz PLL 5 10 us
Timing chaacteristic of reset
The minimum width of resetiow pulse Trst 3 us
The delay between eset and prgram stat Tdrs 18 mS
* This specification is subject to change without notice.
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VDD
m: N
Toscs
Power - N
onreset
Trst
>
/REBT
Tdrs
Tdrs «—»
- —p
Program
Active
The relative betweenOSCstalde time ard power on reset
EM785840 operation voltage(X axis> min VDD ; Y axis = main CLK):
Miz
143-———:————— :
I/I
358{— — — ————lL —————
I
I
I
I
I
2.2 3.6 55
Fig.18 The relative betweenoperatingvoltage andmain CLK
* This specification is subject to change without notice.
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EM785840’s 10 bit ADC characteristic
EM785840 build in 10 bit resdution, multi chanrel ADC function. In ideal if ADC'’s refererce vdtage is 5V, the

ADC's LSBwill be 5v/1024. But in practical, fo some physics orcircuit’'s charactersome urrideal will effect tre converter
resut. As the nesxt figure, offsetvoltage will reduce AD’sconverterrange. If AD’s input voltage less thatVOFL, ADC will
output O; in opposition, if input voltage is larger than (VDD-VOFH), ADC will output 1023. That is tosay tre physics AD
convaterrange will replace by (VDD-VOH+LSB-VOFL+LSB). If we definad that VRB = VOFL — LSB and/RT = VDD-
VOFH+LSB, the physics L8 is:
LSB=(VRT - VRB) / 1024
= (VDD —(VOFH+VOFL) )/ 1022

Forreal opesting, gease tk abou the effectof AD’s offsetvoltage.If converterthe rangeof (VRT - VRB), theAD
converter’'s opsite resli will be précised.

10-bitADC

VDD #

+—— VRT

Min. input for ADC cutput = 1023 VOFH

(For 10-bit ADC, intenally it takes this range to
average 1024steps)

Min. input for ADC output=1
VOFL

<+— VRB

ov ?

Fig.19 The relative betveen ADC ard offset voltage

* This specification is subject to change without notice.
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XII. Timing Diagrams
AC Test Input/Output Waveform

24

> >o—.z:mms%< >

0.45

AC Testing: Input are driven at 2.4V for logic "1", and 0.45V for logic "0". Timing
measurements are made at 2.0V for logic "1, and 0.8V for logic "0".

RESET Timing

/RESET _____
< Tah >
TCC Input Timing
Tins
CIK
TCC
Tie
Fig.20 AC timing

* This specification is subject to change without notice.
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Appendix: Package spec of EM78P5840/5841/5842
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