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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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dsPIC30F6010
Analog Features:

� 10 - b it Anal og - t o- Di g ita l Conve r te r (ADC) with
4 S/H Inpu ts :
- 1 Msps conve r si on rate
- 16 input chann e ls
- Con v er s io n avai la b le duri ng Slee p and Idle

� Pr og r a mma b le Low-Vol ta ge Dete ct i on (PLVD)
� Prog r a mma b le Brown - o ut Rese t

Special Microcontroller Features:

� Enh a nc ed Flash prog r am memo ry :
- 10 , 0 00 erase / wr it e cycl e (min.) for 
indus t r ia l temp era t ur e range, 100K (typic al)

� Data EEPROM mem ory :
- 10 0 , 00 0 erase /w ri t e cycle (min.) for 
indus t r ia l temp era t ur e range, 1M (typic al)

� Sel f - r ep r o gr a mm ab l e under softwa r e contr ol

� Pow er - o n Rese t (POR), Power- up Time r (PWRT) 
and Oscil l at o r Start - u p Time r (OST)

� Fle xi b le Watc hd og Time r (WDT) with on-chi p low 
powe r RC osci ll a to r for reli a bl e opera t io n

� F ai l -S a f e cloc k moni t o r oper a t io n detec ts cloc k 
fail ur e and switc he s to on-ch i p low power RC 
osci l la t or

� Pr og r a mma b le code prote ct i on
� I n- Ci r cu i t Seria l Progr am mi ng � (ICSP�)
� Sel e cta bl e Powe r Mana ge me n t mode s 
- Sle e p, Idle and Alter n a te Cloc k modes

CMOS Technology:

� L ow powe r, high - sp e ed Flash techn o lo g y
� W id e opera t in g volta ge range (2.5V to 5.5V)
� Ind u st r ia l and Exten de d tempe r at u r e range s
� L ow powe r consu mp ti o n

dsPIC30F Motor Control and Power Conversion Family* 

D e v i c e P i n s
P r o g r a m

M e m . Byt e s/
I n s t r u c t i o n s

S R AM
B yte s

E EP R O M
Byt e s

Tim e r 
16-b i t

I n p u t
C a p

O u t p u t
C o m p / Std
PW M

M o t o r
C o n tr o l
PW M

A D C 10-b i t 
1 Msps

Q u a d 
Enc UART SPI I2
C� CAN

d sP IC 30F2 01 0 2 8 1 2 K/ 4 K 5 1 2 1 0 2 4 3 4 2 6 ch 6 ch Ye s 1 1 1 -

d sP IC 30F3 01 0 2 8 2 4 K/ 8 K 1 0 2 4 1 0 2 4 5 4 2 6 ch 6 ch Ye s 1 1 1 -

d sP IC 30F4 01 2 2 8 4 8 K / 1 6 K 2 0 4 8 1 0 2 4 5 4 2 6 ch 6 ch Ye s 1 1 1 1

d sP IC 30F3 011 4 0 /4 4 2 4 K/ 8 K 1 0 2 4 1 0 2 4 5 4 4 6 ch 9 ch Ye s 2 1 1 -

d sP IC 30F4 011 4 0 /4 4 4 8 K / 1 6 K 2 0 4 8 1 0 2 4 5 4 4 6 ch 9 ch Ye s 2 1 1 1

d sP IC 30F5 01 5 6 4 6 6 K / 2 2 K 2 0 4 8 1 0 2 4 5 4 4 8 ch 16 ch Ye s 1 2 1 1

d sP IC 30F6 01 0 8 0 1 4 4 K / 4 8 K 8 1 9 2 4 0 9 6 5 8 8 8 ch 16 ch Ye s 2 2 1 2

* T h i s tabl e prov i d e s a sum ma ry of the ds P IC 3 0 F 6 0 1 0 peri p h e r a l featu r e s . Othe r avai l a b l e devi c e s in th e ds PI C 3 0 F Mot o r Contr o l 
an d Powe r Conv e r s io n Fami l y ar e show n for feat u r e com pa r i s o n .
D S 7 0 1 1 9 E - p a g e 2 © 2006 Mic ro c h i p Tec h n o l o g y Inc.



dsPIC30F6010
F LTA
F LTB
PWM 1L
PWM 1H
PWM 2L
PWM 2H
PWM 3L
PWM 3H
PWM 4L
PWM 4H

I
I
O
O
O
O
O
O
O
O

ST
ST
�
�
�
�
�
�
�
�

P W M Faul t A inpu t .
P W M Faul t B inpu t .
P W M 1 Low output . 
PWM 1 High outpu t .
P W M 2 Low output .
P W M 2 High outpu t .
P W M 3 Low output .
P W M 3 High outpu t .
P W M 4 Low output .
P W M 4 High outpu t .

MCL R I /P ST M as t er Clea r (Rese t) input or progr am mi ng volta g e input. This pin is an active 
low Reset to the device .

OCFA
OCF B
OC1 - OC8

I
I
O

ST
ST
�

Co m pa r e Faul t A inpu t (for Compa r e chan ne l s 1, 2, 3 and 4).
Com pa r e Faul t B inpu t (for Compa r e chan ne l s 5, 6, 7 and 8).
Com pa r e outp u ts 1 thro u gh 8.

OSC1
OSC2

I
I/ O

ST/CM OS
�

O sc il la t o r crys ta l inpu t . ST buffer when confi g ur e d in RC mode ; CMOS 
other wi se .
O sc il la t o r crys ta l outpu t . Conne cts to crystal or reso n at o r in Crys ta l Oscil la t o r 
mode . Opti on a ll y func t io ns as CLKO in RC and EC modes .

PGD
PGC

I/ O
I

ST
ST

I n - Ci rc u it Seria l Progr a mm in g data input / o ut p ut pin.
I n - Ci rc u it Seri a l Progr a mm in g cloc k input pin.

RA9- RA1 0
RA14 -RA1 5

I/ O
I/ O

ST
ST

P O RTA is a bidir e ct i on a l I/O port.

RB0- RB1 5 I/ O ST PO RT B is a bidi r ec t io n al I/O port.
RC1 
RC3
RC1 3- RC1 5

I/ O
I/ O
I/ O

ST
ST
ST

P O RT C is a bidi r e ct io n al I/O port .

RD0 -RD15 I/O ST PO RT D is a bidi re ctio n al I/O port.
RE0- RE9 I/ O S T P O RT E is a bidi r ec t io n al I/O port.
R F 0- R F 8 I/ O S T P O RT F is a bidir ec ti o na l I/O port.
RG0 - RG3
RG6 - RG9

I/ O
I/ O

ST
ST

P O RT G is a bidi r e ct i on a l I/O port.

SCK1
S D I 1
SDO1
SS1
SCK2
S D I 2
SDO2
SS2

I/ O
I
O
I
I/ O
I
O
I

ST
ST
�
ST
ST
ST
�
ST

S y nc h ro n ou s seri a l clock inpu t / ou t pu t for SPI #1.
SPI #1 Data In.
SP I #1 Data Out.
SPI #1 Slav e Sync hro n iz at i on .
S y nc h ro n ou s seri a l clock inpu t / ou t pu t for SPI #2.
SPI #2 Data In.
SP I #2 Data Out.
SPI #2 Slav e Sync hro n iz at i on .

SCL
SDA

I/ O
I/ O

ST
ST

S y nc h ro n ou s seri a l clock inpu t / ou t pu t for I 2 C�.
S y nc h ro n ou s seri a l data input / ou t p ut for I 2 C.

SOSCO
SOSCI

O
I

�
ST/CM OS

3 2 kHz low power oscil l at o r crys tal outpu t . 
32 kHz low power oscil l at o r crys tal input . ST buffer when conf ig u re d in RC 
mode ; CMOS othe r wis e.

T 1C K
T 2C K
T 4C K

I
I
I

ST
ST
ST

Ti me r 1 exte r n al cloc k inpu t .
Ti me r 2 exte r n al cloc k inpu t.
Time r 4 exte r n al cloc k inpu t .

TABLE 1-1: DSPIC30F6010 I/O PIN DESCRIPTIONS (CONTINUED)

Pin Name
Pin 

Type
Buffer 
Type

Description

Legend: CMO S = CM OS compa ti b le input or outpu t Anal og = An al og input
S T = Sc hm it t Trig g er inpu t with CMOS level s O = Ou t pu t 
I = Inpu t   P             =  Power
D S 7 0 1 1 9 E - p a g e 8 © 2006 Mic ro c h i p Tec h n o l o g y Inc.



dsPIC30F6010
2.2 Programmer’s Model

T he prog ra mm e r �s mode l is shown in Figur e 2 -1 and
co n si sts of 16x16- b it work in g regi st e r s (W0 throu gh
W1 5), 2x40- b it accu mu l at o r s (ACCA and ACCB),
STAT US regi s te r (SR), Data Table Page regi st e r
(TBL PAG), Prog r a m Space Visibi li t y Page regi st e r
(PSVPAG), DO and REPEAT regis te r s (DOSTART,
DOEND, DCO UNT and RCOUNT), and Prog ram
Cou n t er (PC). The worki n g regi st er s can act as data ,
ad d r es s or offse t regis t er s . All regi st e r s are memor y
ma pp e d. W0 acts as the W regis t er for file regi st e r
ad d r es si ng .

S om e of these regis te r s have a shado w regi st e r asso -
ci at e d with each of them, as shown in Figu r e 2 - 1 . The
sh a do w regi st er is used as a tempo r a r y holdi n g regi st e r
an d can tran sf e r its conte nts to or from its host regi st e r
up o n the occur r e nc e of an event . None of the shad o w
r eg i st e rs are acce ss ib le dire ct ly. The follo wi ng rules
ap p ly for tran sf e r of regist e r s into and out of shadows .

� PUSH.S and POP.S 
W0, W1, W2, W3, SR (DC, N, OV, Z and C bits 
only) are tran sf e r r ed .

� DO instru ct io n 
DOSTART, DOEND , DCO UNT shad ows are 
pushe d on loop star t, and poppe d on loop end.

Wh e n a byte oper a t io n is perform ed on a workin g reg-
is t er, only the Least Signif i ca nt Byte (LSB) of the targe t
r eg i st e r is affec t ed . Howe ve r, a benef i t of memor y
ma pp e d worki n g regi s te r s is that both the Least and
Mo st Sign if i ca n t Byte s can be manip u la t ed thro u gh
by t e wide data memo ry spac e acc e sse s .

2.2 .1 SO F T W AR E STA CK POINT E R / 
FRAM E POINT E R

T he dsPIC fi  DSC devi ce s conta in a soft ware stac k.
W 15 is the dedic at e d softwa re Stac k Poin t er (SP), and
wi ll be auto ma ti ca l ly modi f ie d by exce pt i on proce s si ng
a nd subro u ti n e calls and retu r ns . Howe ve r, W15 can be
ref e ren c ed by any ins tru ct i o n in the same mann er as all
oth e r W regis te r s. This simp l if i es the read in g , writi ng
a nd manipu la t i on of the Stac k Pointe r (e.g. , creat i ng
sta ck frame s).

W15 is init ia l iz ed to 0x080 0 durin g a Reset . The user
ma y reprog ra m the SP duri ng initi al iz a ti o n to any
lo c at i on withi n data spac e.

W 14 has been dedi ca t ed as a Stac k Frame Point e r as
def i ne d by the LNK and ULNK instru ct i on s . How ev er,
W 14 can be refer en ce d by any instr uc t io n in the same
ma n ne r as all othe r W regi s te r s.

2.2 .2 STA T U S REGIS T ER
T he dsPIC DSC core has a 16-bi t Statu s Regis t er (SR),
the LSB of which is refer r e d to as the SR Low Byte
(SRL) and the Most Signif i ca nt Byte (MSB) as the SR
Hi gh Byte (SRH). See Figu re 2-1 for SR layo ut .

S RL contai ns all the MCU ALU oper at i on statu s flags
(inc lu di n g the Z bit), as well as the CPU Interru p t Prio r -
it y Leve l statu s bits , IPL<2: 0 > , and the REPEAT active
D S 7 0 1 1 9 E - p a g e 12 © 2006 Mic ro c h i p Tec h n o l o g y Inc.
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• Receive Error Interrupts

A receive error interrupt will be indicated by the ERRIF
bit. This bit shows that an error condition occurred. The
source of the error can be determined by checking the
bits in the CAN Interrupt Status Register CiINTF. 

• Invalid message received
• If any type of error occurred during reception of 

the last message, an error will be indicated by the 
IVRIF bit.

• Receiver overrun
• The RXnOVR bit indicates that an overrun condi-

tion occurred.
• Receiver warning 

• The RXWAR bit indicates that the Receive Error 
Counter (RERRCNT<7:0>) has reached the 
Warning limit of 96.

• Receiver error passive

• The RXEP bit indicates that the Receive Error 
Counter has exceeded the Error Passive limit of 
127 and the module has gone into Error Passive 
state.

19.5 Message Transmission

19.5.1 TRANSMIT BUFFERS

The CAN module has three transmit buffers. Each of
the three buffers occupies 14 bytes of data. Eight of the
bytes are the maximum 8 bytes of the transmitted mes-
sage. Five bytes hold the standard and extended
identifiers and other message arbitration information. 

19.5.2 TRANSMIT MESSAGE PRIORITY

Transmit priority is a prioritization within each node of the
pending transmittable messages. There are 4 levels of
transmit priority. If TXPRI<1:0> (CiTXnCON<1:0>, where
n = 0, 1 or 2 represents a particular transmit buffer) for a
particular message buffer is set to ‘11’, that buffer has the
highest priority. If TXPRI<1:0> for a particular message
buffer is set to ‘10’ or ‘01’, that buffer has an intermediate
priority. If TXPRI<1:0> for a particular message buffer is
‘00’, that buffer has the lowest priority.

19.5.3 TRANSMISSION SEQUENCE

To initiate transmission of the message, the TXREQ bit
(CiTXnCON<3>) must be set. The CAN bus module
resolves any timing conflicts between setting of the
TXREQ bit and the Start of Frame (SOF), ensuring
that if the priority was changed, it is resolved correctly
before the SOF occurs. When TXREQ is set, the
TXABT (CiTXnCON<6>), TXLARB (CiTXnCON<5>)
and TXERR (CiTXnCON<4>) flag bits are
automatically cleared.

Setting TXREQ bit simply flags a message buffer a
enqueued for transmission. When the module detec
an available bus, it begins transmitting the messag
which has been determined to have the highest priori

If the transmission completes successfully on the fir
attempt, the TXREQ bit is cleared automatically and a
interrupt is generated if TXIE was set.

If the message transmission fails, one of the err
condition flags will be set and the TXREQ bit w
remain set indicating that the message is still pendin
for transmission. If the message encountered an err
condition during the transmission attempt, the TXER
bit will be set and the error condition may cause a
interrupt. If the message loses arbitration during th
transmission attempt, the TXLARB bit is set. N
interrupt is generated to signal the loss of arbitration.

19.5.4 ABORTING MESSAGE 
TRANSMISSION

The system can also abort a message by clearing th
TXREQ bit associated with each message buffer. Se
ting the ABAT bit (CiCTRL<12>) will request an abort 
all pending messages. If the message has not y
started transmission, or if the message started but 
interrupted by loss of arbitration or an error, the abo
will be processed. The abort is indicated when th
module sets the TXABT bit, and the TXnIF flag is n
automatically set.

19.5.5 TRANSMISSION ERRORS

The CAN module will detect the following transmissio
errors:

• Acknowledge Error
• Form Error
• Bit Error

These transmission errors will not necessarily genera
an interrupt but are indicated by the transmission err
counter. However, each of these errors will cause th
transmission error counter to be incremented by on
Once the value of the error counter exceeds the valu
of 96, the ERRIF (CiINTF<5>) and the TXWAR b
(CiINTF<10>) are set. Once the value of the err
counter exceeds the value of 96, an interrupt is gene
ated and the TXWAR bit in the error flag register is se
�⁄  2006 Microchip Technology Inc. DS70119E-page 119
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.4 Programming the Start of 
Conversion Trigger

e conversion trigger will terminate acquisition and
rt the requested conversions.

e SSRC<2:0> bits select the source of the
nversion trigger.

e SSRC bits provide for up to 5 alternate sources of
nversion trigger. 

en SSRC<2:0> = 000, the conversion trigger is
der software control. Clearing the SAMP bit will
use the conversion trigger.

en SSRC<2:0> = 111 (Auto-Start mode), the con-
rsion trigger is under ADC clock control. The SAMC
s select the number of ADC clocks between the start
acquisition and the start of conversion. This provides
 fastest conversion rates on multiple channels.
MC must always be at least 1 clock cycle. 

her trigger sources can come from timer modules,
tor Control PWM module, or external interrupts.

.5 Aborting a Conversion

aring the ADON bit during a conversion will abort
 current conversion and stop the sampling sequenc-
. The ADCBUF will not be updated with the partially

mpleted A/D conversion sample. That is, the
CBUF will continue to contain the value of the last

mpleted conversion (or the last value written to the
CBUF register). 

he clearing of the ADON bit coincides with an auto
rt, the clearing has a higher priority.

er the A/D conversion is aborted, a 2 TAD wait is
uired before the next sampling may be started by

tting the SAMP bit. 

equential sampling is specified, the A/D will continue
the next sample pulse which corresponds with the
xt channel converted. If simultaneous sampling is
ecified, the ADC will continue with the next
lti-channel group conversion sequence.

20.6 Selecting the A/D Conversion 
Clock

The A/D conversion requires 12 TAD. The source of the
A/D conversion clock is software selected using a six
bit counter. There are 64 possible options for TAD.

EQUATION 20-1: A/D CONVERSION CLOCK

The internal RC oscillator is selected by setting the
ADRC bit.

For correct A/D conversions, the A/D conversion clock
(TAD) must be selected to ensure a minimum TAD time
of 83.33 nsec (for VDD = 5V). Refer to the Section 24.0
"Electrical Characteristics" for minimum TAD under
other operating conditions.

Example 20-1 shows a sample calculation for the
ADCS<5:0> bits, assuming a device operating speed
of 30 MIPS.

EXAMPLE 20-1: A/D CONVERSION CLOCK 
CALCULATION

ote: To operate the ADC at the maximum spec-
ified conversion speed, the Auto Convert
Trigger option should be selected (SSRC
= 111) and the Auto Sample Time bits
should be set to 1 TAD (SAMC = 00001).
This configuration will give a total conver-
sion period (sample + convert) of 13 TAD.

The use of any other conversion trigger
will result in additional TAD cycles to
synchronize the external event to the
ADC.

TAD = TCY * (0.5 * (ADCS<5:0> + 1))

ADCS<5:0> = 2             – 1
TAD

TCY

TAD = 154 nsec

ADCS<5:0> = 2             – 1
TAD

TCY

TCY = 33 nsec (30 MIPS)

= 2 •                     – 1
154 nsec
33 nsec

= 8.33 

Therefore,
Set ADCS<5:0> = 9

Actual TAD  =              (ADCS<5:0> + 1)
TCY

2

=                   (9 + 1)
33 nsec

2

= 165 nsec
70119E-page 130 �⁄  2006 Microchip Technology Inc.
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46 MOV MOV f,Wn Move f to Wn 1 1 None

MOV f Move f to f 1 1 N,Z

MOV f,WREG Move f to WREG 1 1 N,Z

MOV #lit16,Wn Move 16-bit literal to Wn 1 1 None

MOV.b #lit8,Wn Move 8-bit literal to Wn 1 1 None

MOV Wn,f Move Wn to f 1 1 None

MOV Wso,Wdo Move Ws to Wd 1 1 None

MOV WREG,f Move WREG to f 1 1 N,Z

MOV.D       Wns,Wd Move Double from W(ns):W(ns+1) to Wd 1 2 None

MOV.D       Ws,Wnd Move Double from Ws to W(nd+1):W(nd) 1 2 None

47 MOVSAC MOVSAC Acc,Wx,Wxd,Wy,Wyd,AWB Prefetch and store accumulator 1 1 None

48 MPY MPY          
Wm*Wn,Acc,Wx,Wxd,Wy,Wyd

Multiply Wm by Wn to Accumulator 1 1 OA,OB,OAB,
SA,SB,SAB

MPY          
Wm*Wm,Acc,Wx,Wxd,Wy,Wyd

Square Wm to Accumulator 1 1 OA,OB,OAB,
SA,SB,SAB

49 MPY.N MPY.N       Wm*Wn,Acc,Wx,Wxd,Wy,Wyd -(Multiply Wm by Wn) to Accumulator 1 1 None

50 MSC MSC Wm*Wm,Acc,Wx,Wxd,Wy,Wyd,
AWB

Multiply and Subtract from Accumulator 1 1 OA,OB,OAB,
SA,SB,SAB

51 MUL MUL.SS Wb,Ws,Wnd {Wnd+1, Wnd} = signed(Wb) * signed(Ws) 1 1 None

MUL.SU Wb,Ws,Wnd {Wnd+1, Wnd} = signed(Wb) * unsigned(Ws) 1 1 None

MUL.US Wb,Ws,Wnd {Wnd+1, Wnd} = unsigned(Wb) * signed(Ws) 1 1 None

MUL.UU Wb,Ws,Wnd {Wnd+1, Wnd} = unsigned(Wb) * 
unsigned(Ws)

1 1 None

MUL.SU Wb,#lit5,Wnd {Wnd+1, Wnd} = signed(Wb) * unsigned(lit5) 1 1 None

MUL.UU Wb,#lit5,Wnd {Wnd+1, Wnd} = unsigned(Wb) * 
unsigned(lit5)

1 1 None

MUL f W3:W2 = f * WREG 1 1 None

52 NEG NEG Acc Negate Accumulator 1 1 OA,OB,OAB,
SA,SB,SAB

NEG f f = f + 1 1 1 C,DC,N,OV,Z

NEG f,WREG WREG = f + 1 1 1 C,DC,N,OV,Z

NEG Ws,Wd Wd = Ws + 1 1 1 C,DC,N,OV,Z

53 NOP NOP No Operation 1 1 None

NOPR No Operation 1 1 None

54 POP POP f Pop f from top-of-stack (TOS) 1 1 None

POP Wdo Pop from top-of-stack (TOS) to Wdo 1 1 None

POP.D Wnd Pop from top-of-stack (TOS) to 
W(nd):W(nd+1) 

1 2 None

POP.S Pop Shadow Registers 1 1 All

55 PUSH PUSH f Push f to top-of-stack (TOS) 1 1 None

PUSH Wso Push Wso to top-of-stack (TOS) 1 1 None

PUSH.D Wns Push W(ns):W(ns+1) to top-of-stack (TOS) 1 2 None

PUSH.S Push Shadow Registers 1 1 None

56 PWRSAV PWRSAV        #lit1 Go into Sleep or Idle mode 1 1 WDTO,Sleep

57 RCALL RCALL Expr Relative Call 1 2 None

RCALL Wn Computed Call 1 2 None

58 REPEAT REPEAT #lit14 Repeat Next Instruction lit14+1 times 1 1 None

REPEAT Wn Repeat Next Instruction (Wn)+1 times 1 1 None

59 RESET RESET Software device Reset 1 1 None

60 RETFIE RETFIE Return from interrupt 1 3 (2) None

61 RETLW RETLW #lit10,Wn Return with literal in Wn 1 3 (2) None

62 RETURN RETURN Return from Subroutine 1 3 (2) None

TABLE 23-2: INSTRUCTION SET OVERVIEW

Base
Instr

#

Assembly
Mnemonic Assembly Syntax Description # of 

words

# of 
cycle

s

Status Flags 
Affected
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FIGURE 24-27: 10-BIT HIGH-SPEED ADC CONVERSION TIMING CHARACTERISTICS
(CHPS = 01, SIMSAM = 0, ASAM = 1, SSRC = 111, SAMC = 00001)       

AD 5 5
T S A M P

S E T ADON

AD C LK

I n s t r u c t i o n 

SA M P

c h 0 _ d i s c h r g

c h 1 _ s a m p

DO N E

A DI F

A D RE S( 0)

ADRE S( 1)

1 2 3 4 5 6 4 5 6 8

1 � Sof tw a r e sets ADCO N . ADO N to star t ADC oper a ti o n .

2 � Sam p l i n g star ts aft e r dis ch a r g e peri o d .

3 � Conv e r t bit 9.

4 � Conv e r t bit 8.

5 � Conv e r t bit 0.

A D 5 0

c h 0 _ s a m p

c h 1 _ d i s c h r g

e o c

7 3

AD 5 5

6 � One T AD  for end of conve r s i o n .

7 � Begi n co nv e r s i o n of next chan n e l

8 � Samp l e for tim e speci fi e d by SA MC.

T S A M P
T CO N V

3 4

Ex e c u t io n
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Family Reference Manual� (DS70 0 4 6), Sec ti o n 17.

T S AM P  is des c r i b e d in Secti o n 20.7 .
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TABLE 24-41: 10-BIT HIGH-SPEED ADC CONVERSION TIMING REQUIREMENTS 

AC CHARACTERISTICS

Standard Operating Conditions: 2.7V to 5.5V
(unless otherwise stated)
Op e ra t i ng tempe r at u r e - 4 0 ° C  ≤ T A  ≤ + 8 5°C for Indus tr i a l  

- 4 0 °C  ≤ T A  ≤ + 1 25 ° C for Exten de d 

Param 
No.

Symbol Characteristic Min. Typ(1) Max. Units Conditions

Clock Parameters

A D 5 0 T AD A / D Cloc k Perio d � 8 3 .3 � ns S e e Table 20-2(2)

A D 5 1 t RC A / D Inte r na l RC Oscil la t o r Perio d 7 00 90 0 11 00 ns �
Conversion Rate

A D 5 5 t CO NV Co n ve r si on Time � 12 T AD � � �
A D 5 6 F CNV T h ro u gh p ut Rate � 1 . 0 � M sps Se e Table 20-2(2)

A D 5 7 T SAMP S a mp le Tim e � 1 T AD � � S e e Table 20-2(2)

Timing Parameters

A D 6 0 t PCS Co n ve r si on Start from Sam pl e
Tr i gg e r

� 1 . 0 T AD � ns �

A D 6 1 t PSS S a mp le Start from Setti ng
S a mp le (SAMP) Bit

0.5 T AD � 1. 5 T AD ns �

A D 6 2 t CSS Co n ve r si on Compl e t io n to
Samp le Start (ASAM = 1)

� 0.5 T AD � ns �

A D 6 3 t DPU Ti me to Stabi l iz e Anal o g Stag e 
from A/D Off to A/D On

� 20 � μs �

Note 1: T h e se param et e r s are charac t er i ze d but not teste d in manuf a ct u r in g .
2: C ha r ac t er i ze d by design but not teste d.
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