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4.5 Enhanced CAP Modules (eCAP1/2/3/4/5/6)

The 2833x2823x device contains up to six enhanced capture (eCAP) modules. Figure 4-6 shows a
functional block diagram of a module.

s —] [tho:::';:afs-uan} APWM Mode
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Figure 4-6. eCAP Functional Block Diagram
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Figure 4. Event Prescale Control
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Table 7. ECAP Control Register 1 (ECCTL1) Field Descriptions

Bit(s) | Field Value Description
13:5 | PRESCALE Event Filter prescale select
00000 | Divide by 1 (i.e,. no prescale, by-pass the prascaler)
00001 | Divide by 2
00010 | Divide by 4
00011 | Divide by &
00100 | Divide by &
00101 | Divide by 10
11110 | Divide by 60
11111 | Divide by 62
B CAP4POL Capture Event 4 Polarity select
0 Capture Event 4 triggered on a nsing edge (RE)
1 Capture Event 4 triggered on a falling edge (FE)
4 CAP3ZFPOL Capture Event 3 Polarity select
1] Capture Event 3 triggerad on a nsing edge (RE)
1 Capture Event 3 triggered on a falling edge (FE)
2 CAPZPOL Capture Event 2 Polarity select
1] Capture Event 2 triggerad on a rising edge (RE)
1 Capture Event 2 triggered on a falling edge (FE)
0 CAP1POL Capture Event 1 Polarity select
1] Capture Event 1 triggerad on a nising edge (RE)
1 Capture Event 1 triggered on a falling edge {F_}
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} ECCTL2LPRA

Table 8. ECAP Control Register 2 (ECCTL2) Field Descriptions

Bit(s) | Field Description
9 CAP/APWM CAP/APWM operating mode select
0 ECAP module operates in capture mode. This mode forcas the following
configuration:

s Inhibits TSCTR resets via CTR = PRD event
¢ Inhibits shadow loads on CAF1 and 2 registers
» Pemits user to enable CAP1-4 register load
« CAPx/APWMx pin operates as a capture input

1 ECAF module operates in APWM mode. This mode forces the following
configuration:

* Resets TSCTR on CTH = PRD event (period boundary
» Pemits shadow loading on CAP1 and 2 registers

» Disables loading of time-stamps into CAP1-4 registers
o CAPx/APWMx pin operates as a APWM output

0 CONT/ONESHT Continuous or one-shot mode control (applicable only in capture mode)
0 Operate in continuous mode
1 Operate in one-Shot mode
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Table 9. ECAP Interrupt Enable Register (ECEINT) Field Descriptions

I >Disab|e

>Enab|e

Bits | Field Value Description
15:8 | Reserved
T CTR=CMP Counter Equal Compare Interrupt Enable
0 Disable Compare Equal as an Interrupt source
1 Enable Compare Equal as an Interrupt source
6 CTR=PRD Counter Equal Period Interrupt Enable
0 Disable Period Equal as an Interrupt source
1 Enable Period Equal as an Intermrupt source
5 CTROVF Counter Overflow Interrupt Enable
0 Disabled counter Overflow as an Interrupt source
1 Enable counter Overflow as an Interrupt source
4 CEVT4 Capture Event 4 Interrupt Enable
0 Disable Capture Event 1 as an Interrupt source
1 Capture Event 4 Intermupt Enable
3 CEVT3 Capture Event 3 Interrupt Enable
0 Disable Capture Event 1 as an Interrupt source
1 Enable Capture Event 1 as an Interrupt source
2 CEVT2 Capture Event 2 Interrupt Enable
0 Disable Capture Event 1 as an Inferrupt source
1 Enable Capture Event 1 as an Interrupt source
1 CEVT1 Capture Event 1 Interrupt Enable
0 Disable Capture Event 1 as an Interrupt source
1 Enable Capture Event 1 as an Interrupt source
0 Resarved

2012/2/7 Rev. 2
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Table 11. ECAP Interrupt Clear Register (ECCLR) Field Descriptions

Bits | Field Description
15:8 | Reserved
T CTR=CMP Counter Equal Compare Status Flag

0 Whniting a 0 has no effect. Always reads back a D
1 Writing a 1 clears the CTR=CMP flag condition
6 CTR=PRD Counter Equal Period Status Flag

0 Whniting a 0 has no effect. Always reads back a D
1 Writing a 1 clears the CTR=PRD flag condition
L] CTROVF Counter Overflow Status Flag

0 Whniting a 0 has no effect. Always reads back a D
1 Writing a 1 clears the CTROVF flag condition

4 CEVT4 Capture Event 4 Status Flag

3 CEVT3
2 CEVT2
=251
|“ thng a 1 clears the CEVT2 ﬂag condition. |
1 CEVT1
0 INT

Wnting a 1 clears the INT flag and enable further |r|termpts to be generated if any
of the event flags are set to 1.
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Figure 22, Capture Sequence for Absolute Time-stamp and Rising Edge Detect
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Capture registers [1-4]
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CPU
ASIC
T=1ms MNM1221
Interrupt _Y_ SN74LVA040A T =0.5ms
QL(Q12) SN74LVC74A X TX
timing | ————
QK(Q11) »D Q » XTXTIM
QQLU)f————» Q _Y_
4.096MHz A
S Timing
U —\{/_'O> oK Shift
Interrupt Counter \
RX timin -
_\{/_ _|_|_ 2 /1 XINTRX
SRT LY,
SRF LY, CLR*='L" Ao

BFIESL: IRQM > IRQN

CLR="H"IZLT
FATOHENE
7T LTS

PRE* = “H" [ZLT
HAHEZ)T7LTHES
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Panasonic

Counter

74L.V4040 <

[ QJ(Q10)
T = 250us

QK (Q11)
T = 500us

QL (Q12)

Timing Shift

Q of 74LVC74

T=1ms
\

125us

T = 500us

2012/2/7

Rev. 2
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| 51LFv—t2 deas for ife

NCEHA: 1ms

\ 4

R S

IRQN of CPU ]
T=1ms
= Zfo.lzsmsumI:v‘-‘—%"&#ﬁbf?eTd‘é:té"ﬁﬂ%l:brt\i?
0.125 i
+ ms  BE{ERELA: 0.5ms | :
> > :
XTXTIM of ! !
MNM1221 : :
T =0.5ms
: :
Y : v o
NCEEEIY5AH w(Rl: NCEH : wR{: NCiEE
) 9{74 f #9300us : o :
BIEIL—L N \ Y v
RXD | |
| v \ v v
IRQm of CPU U U U
T=0.5ms ! !
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Panasonic
| 4o La—FoRE o

CNoDEHKIITBF THERLTIZSW,

‘ INI7 “rx_buf[]” hiod
HoF)La—k LRARVRAT—EEAEL
BE%L “ctrl_mnm1221_m()”
- MNM1221 @ B4 i) {0 N .
BET s E—2arTaIrAIVER
INYT7 “tx_buf[]” ~D
/ ARV T—AEETAH

W Wt ——

NCEEZ|YAH W(R NCEHE
T=1ms
12 S Bz gz%wsw” ya—
ZIEENYIAH H H
v T=0.5ms | -

Yo7 )La—F
- BE%L “int_rx_mnm1221()”
TR - & EZ_— A 5?9.\
T—ARMEZFEEAANRE T HAREELHDIHE. 3 Jg«t%;%;,ijgg]ﬁg
T—AXK ?@'&¢lix1n FVAAEEIEL TS,
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| NCEEEYAHADEESH] el

void int_nc_calc(void)

{ / ZOBEHAT/ Ny T7 EMNM1221R D
short phase; T —ARBMERIE, ‘
/ 18 T — 3 BB R (AR <77
RElDphase | —T— phase = ctrl_mnm1221_m();

“COM” LED O %l|#H

if (phase = PH_RUNNING) {
return: <+ | RUNNINGIREE T BRI, tRIT5.

}
S . - N\
INYT7 “rx_buf[]” HModD
LRRDRT—E5RAHL
E—2a3070771MILDER 4 — 3w 7rx_buf[], tx_buf[~DF7 It X[,
> EEDAAZI2 Y THEE,
Q< RiBHE | INYIT7IEDT GREEPT—RFIIG
EXFAAEITHOTHREELL,
INYT7 “tx_buf[]” ~®
OARURT—HREEAH
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| EgosrLFv—t

[ zs—mumiz.
COM-LED# 7R = kT

COM-LED BT #=M(0.5s ON, 0.5s OFF) ] 7 > < Tk R AT
1R1E
Init7L—A4 Ready &L= A4t
EE KEEZE AL-7 &R D Eyb
Eyheyb R I5-F1v) tyh
Firmware
MDPhase INIT | WAITING |, PREPARE |, START |, RUNNING
_ «1ms l v NCEHEFIZLEASBBL TSN
Firmware L 18 } “ “ } W : !
T=1ms I I

W%W?WWW?W?W?W?H
U

VBN T4 ¥ 5 i BT —

BIEIL—L Ve T=2ms R (NOP) v i v (v

> [ Init-A [] Init-B Real-ime![ ] [ [ []
RX L] 1 ] o |

o RAL—T R OB S L. L § T A A

InittAZL— __/io)ﬁin v y v v, v .

XSYNC Uensmcavsizs. J | T 011

v v Y Y Yy

XINTRX | | | o | [ |

MNM12210)State ! i !

INITIAL RING-CONFIG P READY o RUNNING
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-U-‘yjo)L: _I:1EA . J:@;E.E%E\ln\
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b E2ET—2/yT77DHEIE(32bit)

Panasonic

TERIFI2EYRNRTIERBEIZE TS tx_buf[] £LLIE rx_buf[] & AFEHID

1BRERLFET,
Bit Bit Bit Bit Bit Bit Bit Bit
31 24 23 16 15 8 7 0
-
data[0] byte3 byte2 bytel byteO
tx_buf[]
+ < ) data[l] byte7 byte6 byte5 byte4
rx_bufgg data[2] byteB byteA byte9 byte8
NDI1EXR
Kdata[3] byteF byteE byteD byteC

(byteO ~ F (&, 16/ A/ FTHEEINESGT—27 OV DARERIELTLET,

2012/2/7 Rev. 2
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b 22EF—2/vT7DHEE(16bit)

Panasonic

THRIF16E YRN\RT O REIZEHET5 tx_buf[] £LLIE rx_buf[] #E&EAFEHID

182HRZTRLET,
Bit Bit Bit
15
data[0] bytel byteO
data[1] byte3 byte2
data[2 byte5 byte4d
tx_buf[] 2] Y Y
L% data[3] byte7 byte6
rx_buf]] < data[4 byte9 byte8
DIBE [4] y y
data[5] byteB byteA
data[6] byteD byteC lbyteO ~ F1 (X, 16/\A(+T
BRSNS T—278v90
data[7] byteF byteE NARERIELTHET,
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J BB —5RLED

_____________________________________________________________________________________

_____________________________________________________________________________________

T “LINK” (green)
@4 { > Input Port

CPU
ASIC
MNM1221

RJ45

A 4

El

(ISE

RJ45
ally
25MHz
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%

“COM” LED¥4E

“COM” LED (Fr. £rD2BFHN) T TRD LOIZHIEIL TS0,

B ctrl_mnm1221_m() DR Y{E “COM” LED #2E
PH_INIT ST
PH_WAITING
PH_PREPARE (0.5s Oﬁlﬁoijgs OFF)
PH_START
PH_RUNNING 42 =T

IS—iaHE: “COM” LED #24F

\ ""E 2 55%"5\\;]&
RUNNINGHREETDEA LTk (0.55 ON. 0.55 OFF)

AL—TERDIRAIYF |
(EEMAC-IDAE) AT

E:
- FREKTIE. VYR LEWEIS—EBBEATELRLEETRLET,
- FRERITWNT N —FDHHONL., BEIZONT B EEHYEEA,
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T—3I0YY

N N e oa
<R (TX) i 020 LRRUR (RX)
(Position)
_/
bit7 bit6 bit5 bit4 bit3 bit2 y/ /r bit0 bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
0 i 1 Update Counter :
byte0 (CMD) Update Counter MAC-ID byte0 (RSP) Echo Actual MAC-ID
/
bytel 0 Command Code bytel Exc?r Command Code Echo
Servo Gain TL HM Servo Servo HM In In
byte2 On 0 0 SW SW Ctrl 0 0 byte2 Act. Ready Alarm warn. e Comp. Prog. Pos.
Hard SMT SL EX- EX- SI- SI- EXT EXT SI-
byte3 1 si0p stop | Pause 0 sW 0 ouT2 | ouTi bye3 | Mos | moa 3 2 mo1 | Home [ POT | NOT
byte4 byte4
v Low byte v Low byte
byte5 Low Middle byte byte5 i
Command Position y Actual Position Low Middle byte
byte6 High Middle byte byte6 High Middle byte
byte7 High byte byte7 High byte
byte8 Low byte byte8 Low byte
byte9 Command Data 2 Low Middle byte byte9 Response Data 2 Low Middle byte
byteA High Middle byte byteA High Middle byte
byteB High byte byteB High byte
byteC Low byte byteC Low byte
Y Command Data 3 Low Middle byte e Response Data 3 Low Middle byte
byteE High Middle byte byteE High Middle byte
byteF High byte byteF High byte

T DIGELKEBLFRTRUEZE S DY R—NRETY,

2012/2/7 Rev. 2 Panasonic Corporation Page 55



L

=11 i@Vl N

Panasonic

MNM1221_M_CYCL_START
(MNM1221DL TR 4)

Command
data block

[ MAC-ID

Update
Counter

Command
Code

Command
Position

Servo On

\

Time

Start
Valid data
1ms 3
4|_|7‘_’2
0 : 4|—'—|7_
0x00 0x20 (Position)
(NOP)
"IN v
0 (free) Valid data
Off On

>
)

H—iRA L. Command PositionlZ

L XA AMDActual PositionD{EZEERTEL TS

2012/2/7 Rev. 2
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b 1909 oRELavIF eas for life

EE
Time
ERAE
[pulse]
< e s >
avUREHEY \= = = Time
(NCEEREH)

1/0.5/0.166ms
(INTA—RTER)

BEMEIZIX. 129)TIEEKTIVEEZRN TSN,
HETEF DB + > CCW, - > CW
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JO77A4ILIRIavIIFDBEE
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ideas for life

Byte0 %‘; Update Counter MAC-ID (O to 31)

T™MG
Bytel CNT 17h (Command Code)

Servo Gain Homing
Byte2 on 0 0 SW TL SW Cirl 0 0

Hard Smooth EX- EX-
oies Stop Stop Pause 0 SLSW 0 ouT2 ouT1
Byte4
Byte5 L.

Target Position
Byte6
Byte7
Byte8 Type Code Mode
Byte9 0 Inc/Abs
Byte10 0
Byte1l Monitor Sel
Byte12
Bytel3
Target Speed

Bytel4
Bytel5
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C/IR Update Counter
ByteO -
yte (1) Echo Actual MAC-ID (0 to 31)
Bytel CMD 17h (Command Code Echo)
Error
Servo Servo . Torque Homing In In
Byte2 . o "
e Active Ready Alarm Warning Limited Complete | Progress | Position
Byte3 SI-MON5 [ SI-MON4 | SI-MON3 | SI-MON2 | SI-MON1 Home POT NOT
/[E-STOP | /EX-SON [EXT3 IEXT2 [EXT1 INOT /POT
Byte4
Byte5 .
Actual Position
Byte6
Byte7
Byte8 Type Code Echo
PSL NSL Latch
Byte9 ERR WNG 0 BUSY INSL PSL NEAR Compl
Byte10 0
Byte1l Monitor Sel Echo
Byte12
Bytel3 .
Monitor Data
Bytel4
Bytel5
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“In Progress” B0DBFICTaTUFO—FZE10hMB17hICER T 5EEE8ILET .

IRE ERRE XS/ I5A—FTRELTHEE, Abs/IncIFEEIFFICHATI—FTHRELET,

Target Speed sl

&

Target Position pl

Command Code

Target Position, Speed

In Progress
(Response)

4

TR E
Pr8.04

4

——— e mm -

> Time

» Time

17h

pl, sl
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| e BERELE

E{Edh (“In Progress” 1) ICHIEEEEZEBTEET,
E{EPICEBEEEZOIZERE, HLLIX, PauseZ1IZL-IGAIZIX, BLLLTH  In Progress” [(F1ERFLET,

A

B
sl \
P S2
\ Time
Command Code 10h X 17h
Target Speed X s1 X 52
In Progress
(Response)
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HoJ)La—KDZERE
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ideas for life

mnm1221 m.h

MNM1221 A BEEE SN TS T RL X
(INAFEFOTRFLRE)IZEE,

J*kk IMPORTANT!!] soksk/
/% You must modify the following definiti

n according to vour system. %/

o m— - - — - —
/* Definition depend on your system */
o m— - - — - —

/* Located Address of MNM1221 */ ¢/

#define ADDR_MNM1221 0x08000000 /¥ unit: byte address */

/¥ Data Bus Width to access to MNM1221 #*/
#define MASTER_16BIT_ACCESS

/* If NOT lﬁbitswﬁﬂl\beits, change this definition to comments or delete it. */

/——o — — — — —

T—R/NRMEH32bitD 15 E [LHIBR
16bitDIHE &L, TDFFZET .

__*f

2012/2/7 Rev. 2 Panasonic Corporation
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I ETHDOEE ideas for life

mnm1221 m.c

e ——/
/* Declaration and definition of variables used in also other files */
— S——
%

¥ If your compiler does not allow that a file includes both declaration and
¥ definition of variables, the declaration should be moved to the other file.

*/

/% declaration */
extern Com_buf tx_buf[]; /% TX data buffer */
extern Com_buf rx_buf[]; /% RX data buffer */

extern Com_err com_err; /% error status */ EETO'!ZZO)T:&)[:\
extern Mnm1221 mmn1221; /% MNM1221 statué %/ :@ﬁ{%/ “‘jj?(if%é]"ﬁ(j’
CPUAERAMIZEZEL T

<F=ELy,

xchange of communication data should be done. */

/% definition */

/¥ Via the following buffer, the

om_buf tx_buf[MAX_NS]: /% TX data buffer
Com_buf rx_ buf[MAX_NS]: /% RX data buffer *
Com_err com err; /% error status %/
Mnml1221 mnml221; /% MNM1221 status *x/
fmmmmee e ——mt/

2012/2/7 Rev. 2
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mnm1221 m.c

TADIRE., EEDYV AT LI
LTI LDEEZER

static void set_slave_inf base(void)

{

short 1i:

Sk
¥ The following is just for test,
¥ so should be replace with setting based on the fiser igterface for configuration.

*/

/% e.g. 4 Servo slaves */

e R —
/* active block N */
S T m—
slave_inf_base[0] <8) | 1:
slave_inf_base[1] < 8) | 1;
ﬁmf_%ﬁizﬁi’%[i { slave_inf_base[2] < 8) | 1z
OAVNZEEL. slave_inf_base[3] <8 |1
BIZ.COEE1IZER [ I

(i.e. inactive, invalid) %/

ife bit) must be set to zero. */
for (ii < MAXNS: i+4) {
slave_inf basel[i] = (0 << 15) | (1 << 13) | (31 << 8) | 1;
}
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Slave Information data® & -

Bit Bit Bit Bit Bit Bit Bit Bit Bit
15 14 13 12 8 7 6 b5 0
ACT MODE MAC-ID 0 0 Number of Blocks

/—K7KFL R
(7 7HIEDORSWIE)
RTE
1 GRLA)ZEXE .
1%

Active: 1 (f£1£9 %)
Inactive: O (FFTEL%LY)
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| EHOHIEDREIL

ctrl._mnm1221 m() in mnm1221 m.c

i phase’IZIE, T #HHIEEL TOZEERE,
WIF N DHERIE B EEZEIR,

/* Select either of the followings according to your initializing process. #/
#if 0
static short phase = 0:

Helse
static short phase; /% need BAM clear after reset-release separately #/

#endif
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uu

| AL—TJEBOFvHNE

Panasonic

ctrl._ mnm1221 m() in mnm1221 m.c
J#—— check slave information and make reference table *,
case PH_PREPARE: /% MNML221 is in READY state. #*/
if (com_err.init = init_ref_table()) |
/* Add error routine. %/
#if 0
phase = PH_RESET: /% depend on your application */
#endif
I else {
phase = PH_START: T - I
\ READYIRREETIS—M &SN T

break: %é@@fﬁb‘\'\%o

—R& AT,

EEOT I — a0 Tlk, IS5—HER
SNBETIHREEBBLEVLEET Z0 4

2012/2/7 Rev. 2 Panasonic Corporation
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ideas for life

ctrl._mnm1221 _m() in mnm1221 m.c

J#—— start of cyclic transmission ——F——————

case PH_START: ML221 is
phase = PH_EUNNING;
clr_mnml1221_tx_mem() ; % clear TX mey

/# This clearing is unnecesgary if initial

MNM1221DEEAEIZ
MR IET—FEHRTETHIDONEH

(K, SAHLITARE),
ZDAEBIZTMACIDARESNET,
VEITRACRADOUIBLO T, EAH
[ZIETRARRIZIEFR D HIEAIE M
WETTN, COFEFERITHIHE
[ZIE. WEBOEEEZEITH0D.
ERIDclr mnm1221_tx_mem()%
HIFRL TLIZELY,

Tk Rk R R AR Rk R R R Ao
/% This is for test.

You must replace with your application.

LEZ S B o B m B B o TR

*/

%
set_txbuf_example (0x00) ;
xchg_com_data():

/% NOP as initial TX data #/

/% exchange communication data */
ek ok sk sk e ek ek ko ek sk ek ok ok end of test s/

%/

watchdog_tim = 0;
MEM12Z21_M_CYCL_START = 1:
break:

/% sta

lear watchdog timer #/

cyclic transmission #/

TR ERALTLSDA,

KK, EERAHDHTH, FAHLIFFE

2012/2/7 Rev. 2
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I Running 1KRE ideas for life

ctrl_mnm1221_m() in mnm1221_m.c DB IERNEAT AN,
/#—— running state (cyclic transmission) —/—— ﬁﬁ{ﬁﬁﬁﬂ%‘i‘ :wgﬂﬁj\éﬁ“&?‘b‘
case PH_RUNNING: /% MNM1221 /is in EIIIJ ~$~ Chl:*ﬁ%?’éﬁﬂ’é
NCEEZIVIAALEDRKE

/ ke ek egesieoleskiekoiopeisidok kol ookl siolollksiolk kool ok ook ( *EI”% 0) /Eﬁ ﬁﬁ%‘: % 75{ {[;Ef ,:_) *LT: fﬁ ) (:

/% This is for test. You must replace with your appl EEELT(TiéL\o
/% < -
s FHbh5, ctrl_mnm1221 mO)A Tl
I‘\'g: ¥ In actwal application, the routin setting to TX buf MEEL’@L\J:—)':L’—C<T:3L\O
‘E'IHZ/_-F # after NC calculation. i.e. The routin is not in ctrl_mnml221 m(), but
7]
# at the end of the timer interrupt for NC calculation.
*/
set_txbuf_example (0x20) ; /% Position command */

\ SRRk R kb ok bk d ok d ks d bk ik ok d sk ke ke dok ks kddkEk % end of test #k%/

xchg_com_data() ; /#* exchange communication data #®/ ?—9&@@;@

e o | a7 orERLES R OREE ENLT
/* Add error routine. #/ <T£—C‘<L\o if:s ﬁﬁ(:s éfd)"j'—ﬂ_:(:
#if 0 Y— KA 7EIESL TS, (REDT=6H)
phase = PH_RESET: /#% depend on your application %/
o [ mmo7 s —sas T, T—HERENS
break: i'@li’lﬁ%%@bﬁb\Mfﬁt'd’éd)h‘\—ﬁﬁﬂ"]o
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Chapter 2
RNERFAIZAWN =V AT L
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) o RFLORESLUE

 BESEHFREHEAERAZRUCRKHEIZEERTE
e MNM1221MXSYNCTNCEEZ|AHEILE
o RXENVIAHZEDLLEMGEIZIE,
“Update Counter Echo"ZAWVTY IR TRA LT I MEA]
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| ASNZUTDR

A% TE

Pan ni

T EHEAHEEERHZRCICEREL TS,
HAREZERT DRENHYFET .

BT B E

1.000ms 1.000ms 6 1
1.000ms 0.500ms

AR

Pr7.20

3 2

0.500ms 0.500ms 3 1
0.166ms 0.166ms 1 1
. 2

0.166ms

o

2R =% 7E £ B AR

0: 0.083ms
1: 0.166ms

Pr7.20 RTEX@{SE A 0~12 3:0.5ms
6: 1.0ms
ZTDth: FRTEZIE (F£9)
ESEHEYBERT

Pr7.21 | RTEX{sSE#FHELAL 1~2 1:1
2.2
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TRDORAZVT ERA B

HEREHEY = BEEAY

A
S A

NCEEZ|YAH R NCEE w R NCEE w R

CPUEMNM1221E D F—A2 3

BIEIL—L*
o — N 5 —
RXD [ 1#2 Error |
RXEIYiAH i@ﬁ%liﬁﬁb‘”ﬂib\;;c: : ' AH
(WDTZY7H) L B - . E
oo 1wl (mEml
cpu:—“vw | VZET T |
Mﬁ}ﬁ;ﬂztﬁw >< #1 OK Data >< #2 Error Data
RIEAEVT—H CRCEEDHEIEDLT. BERTHIZ/ LI,

NCEETIE, 2ET—EMNOKDEIZM_RXMEM_HOLDZ1IZLTRIET—4%5HAH L,

ADDIL—LALIZIFERAL—T/—FOT—ENEFATEY, IL—LDOREFEHRSNA TS/ —FORITKEFLET,
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I 9 45)7 = Eﬁ'

RUNNINGIRBELISY Tl&. Y AHZEEEIE

cPU ASIC
NCHELE) MNM1221
RO TX start timing
n XSYNC
Interrupt _Y— |—|
I RX completed timing
IRQM XINTRX
'+ Interrupt S

/

ZIEEYIAAEFE OIS E (X, Update Counter® Ta—/\yo% BNTHEA LT I MEA]
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) #maqsoy
I

XSYNC i H
. BERH : i
IRQnN of CPU J J U J
’: : i :
i, NCAEm ; R: %1%-? SIEAHL
M Y M M
NCEEEIYAH | NCEE |w| Ir| NcEE |w| R| NCEEZ {r| NCEE |w
/Tf %15%—@0),%
_ F_nk@m " :
mEIL—L |
TXD
RXD
v v v v

XINTRX U U

Tf. $911us@1%h ~ 300us@ 32k
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Panasonic

XSYNC U U U U
. BERS | EETADEEAHENCEEDEET
A g ! TEMEEENARBYFET,
IRQnN of CPU J J U J
| é | i
' NCE#A EET—ADRN ! R SEF—AEAHL
; € , : W: R ET—4EERH
NCEFE|YAH w|rR| NCEH w|R NC?E%Z w|R| NCEHE wlrR| NCEHE
/ i \/ | i
mEIL—L 0 : N :
TXD
RXD |
v v | v \
XINTRX | i i i i
E: | I

XSYNCOIILTYI v R TI TIZIL—LEEZRBLTWNSES ., ZFTTEEARIDN\VIPYEZEIERLTE
EROYYBZIIEENTTITIETREINET, CO=H. EEX(ZIVT T LEERYY. BnEd,
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RXEIVIAHZEDZEZED
A LT ) R EN 5
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Update Counter

Panasonic

a2k (TX)

LR R (RX)

bit4 bit3 bit2 bitl bit0 bit7 bit4 bit3 bit2 bitl bit0
i 1 Update Counter :
byte0 Update Counter MAC-ID byte0 (RSP) Echo Actual MAC-ID
CMD
bytel Command Code bytel Error Command Code Echo
Servo Gain TL HM Servo Servo HM In In
byte2 On 0 0 SW SW Ctrl 0 0 byte2 Act. Ready Alarm warn. e Comp. Prog. Pos.
Hard SMT SL EX- EX- SI- SI- EXT EXT SI-
byte3 1 si0p stop | Pause 0 sW 0 ouT2 | ouTi bye3 | Mos | moa 3 2 mo1 | Home [ POT | NOT
byte4 Low byte byte4 Low byte
byte5 Low Middle byt byte5 i
Command Position W viadie byte Actual Position Low Middle byte
byte6 High Middle byte byte6 High Middle byte
byte7 High byte byte7 High byte
byte8 Low byte byte8 Low byte
byted Low Middle byte byte9 i
Command Data 2 . . Response Data 2 Low Middle byte
byteA High Middle byte byteA High Middle byte
byteB High byte byteB High byte
byteC Low byte byteC Low byte
byteD Low Middle byte byteD i
Command Data 3 ) . Response Data 3 Low Middle byte
byteE High Middle byte byteE High Middle byte
byteF High byte byteF High byte
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N

BALT Ik

i
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BALTIMERAMULIZIBE L. REDT=O. 2RI —ARATEIEFL TS,
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Chapter 1 £ ZHL TZELY,
BREHTLI-OHICHBAZERBLTOWSEMRNHYET,
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| EgosrLFv—t

[ zs—mumiz.
COM-LED# 7R = kT

- N1 3 550 3 51
COM-LED B4T | . #% =i (0.5s ON, 0.5s OFF) ] 7" < ik KT
e
Init7L—A Ready mELE= A4—=F
EE Kz AL=T1EHRD a1
Eyh b fiEsR 157199 tyb
Firmware |NIT | WAITING | PREPARE |, START | RUNNING
PoPhase AT R 1 NCEEHIYRAH
FirmwarefLi } H (« H H W
'"""""""T """"" 92"',;"\ """ :""'Z"""'.,';"""""""""""""T'A A A A
E:RUNNINGIRRE TH A2 )L— T AL IR (SR ¥ ! ! !
H?_Q Enable L) AAEEIE | Bl
BIETL—L ve T=2ms . § | | |
X [ Init-A [ Init-B Realtime:[ ] [ [ []
RX ] 1 ] | N
([ AL—TxmuosaE. | | | A A S A
: INitATL—LDEEE A vy . vy . vy v .
v v R v vy
XINTRX ¢ | | o | | |
MNM1221(MState ! 5
INITIAL RING-CONFIG P READY i RUNNING
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BRY kA BREL — RAH ik
. - MNM1221 0 B E i) 0

e : : : GBIERT—HRFIVIERD)
- “COM” LED##il i
- BIET—4XH

Syng | EEED : D ncms

= | - B LT MRS

XSYNC
g, | EBERT 5y | SO |- oavFRe s 843507
i {E<ERE ]

=
- RUNNINGHR BB A E TITEIVY ;A A ZE L,
- XINTRXE|Y A A ZFFEHA LGS (L. Update Counter EchoZ L= L7 I MERHALE,

2012/2/7 Rev. 2 Panasonic Corporation Page 85



| yodLa—FoRE

g oy g
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COBBMEAMUIL—T (55

TBIET 4%

NCEEZ|VAAIZEE

NC;EEZIYAH 5
(XSYNCEIY5A#)

XINTRX

i BIET—A3#E “xchg_com_data()” D#H%

NoDEHMIET B THERL TS

INI7 “rx_buf[]” hio®d
LRARVRT—H5AHL

E—1a07a77/ILER

INYT7 “tx_buf[]” ~D
OARURT—REZRAH

——

NCEE w

Note

XINTRXZI L) 3A &

. NCEERTETRE

I

AMUI—T& Ho7)La—F
NCEEEIY:AH BE% “int_rx_mnm1221()”
B1 i’;'_:_E_iziii%féiiﬁiféﬁﬁfﬁ?’ef._.:.f.:.f.:.f.:.f.:
| o REARUNVIOE
- DAYFEVTRATOIT

E:

RIETTERET IRAHELDZIIVIAELGDHEMENELD
AIREMENHYET . EREBMADEORIZCDYRINELET,
COYRYEEEY BT, RIET —HHRALLIINCEENTES
EIFERBETIT TS,
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void int_nc_calc(void)
{
xchg_com_data(); N7 EMNMI221fE DT — 25K #h
NI “ ” i \
INYT7 “rx_buf[]” HModD
LRRDRT—E5RAHL
I\ I7rx_buf[], tx_buf[~D Tt RIZ.
E—2370774ILER e/ EEDAAZ2 Y THEE,
> RyTF DT, BH R T— B
EE S | EETAHETOTHLHELL,
INYT7 “tx_buf[]” ~®
ARURT—HREEAH )
BEF—4EXAH <«—F— | “xchg_com_data()”.MoEYHBLTIZICERE
BA LT IMMEH 7 — | “xchg_com_data()” hoBYHLTIZICERE.
}
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re
o

§ MNM1221%73

Fd

¥ Function Mame: init_mrml221_md
Fd
¥ Description: initialize regi

|

¥ Areument (=) rioned

k|

* Feturn Yalue: Fiored

Fd

¥ Comment:d

|

m o */d
static void init_mmm1 221 mvoid)a

{a

1 d BX l::ul._JJr.Jrn:'::r' MEmo iy 3*:1.-"':&!

MM 22T _M_IMIT_DONE = T; ¥ initialize is done */4 n

MNM1221 M_

BIEEM TX_PERIOD
MNM1221 M_TXTIM_SEL = 0; [* internal timer */ ims Ox61A8

MNM1221 M_TX_PERIOD = 0x30D4; /*T =0.5ms */

0.5ms 0x30D4

0.166ms 0x1047
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ctrl._ mnm1221 m() in mnm1221 m.c COBEHE
short ctrl_mnml1221_m(void) )(/r/)l/_jl‘ﬁaﬁ
{
/* Select either of the followings according to your initializing process. */
gif 0
static short phase = 0:

ftelse
static short phase; /% need RAM clear after reset-release separately %/

#endif

mnm1221.state = MNM1221_M_STATE: «— | cD{TZ@A

switch (phase) |

/+—— initializing T —
case PH_INIT: /# MNM1221 is in INITIAL state. */

phase = PH_WAITING:

| | < CCITEYAAFEILTLHEEEIRA

com_err. init = 0;

com_err.run = 0;
com_err. count = 0;

MNM1221 M_STATE: 5 |<— | SO1TZHIER

> mnml221. state =
init_mnmIZ221 m():
MNM1221_M_INITF_TX = 1: /* transmit initial frame */
break:
/*-—— waiting for ready state —m—7——————— %/
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ctrl._ mnm1221 m() in mnm1221 m.c

J#—— start of cyclic transmission
case PH_START:
phase = PH_EUNNING;
clr_mnm1221_tx_mem() ;
/% This clearing is unnecessary/if initial data 4

MNM1221DEEAEIZ
MEEIET—3EERELET,

MEAT ANEIZIER DO YA
MERIZE L TIZELY,
COFFERITHEHEEICIE,
WEBDEEZEITH-OD
EfTDclr_mnm1221_tx_mem()

ZHIR,

/% This is for test.

[ sessiksooolor ok ok dolol Rl solsoiiop sor koo olor ok ok skslolkRulok solokokslol s siokolsekok |

You must replace with your application.

*/
%/

%
set_txbuf_example (0x00) ;
xchg_com_data():

J¥ NOP as initial TX data #/
/% exchange communication data */
f***********************Ei?*ﬁg*************************** end of test sk

I |
watchdog_tim = 0;

MNM1221_M_CYC
break:

% clear watchdog timer #/

art cyclic transmission %/

;_L_(- “Q)]__éE*%E
TRl I HEEZE A

ZM{T% xchg_com_data() m5
IREHLEET —HEESAH
ALEER(Z

X
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ctrl._mnm1221 _m() in mnm1221 m.c

CD &R Z Bl R

_____ S=ion) —mmmmmms e mmmm e ]
f. iz-Tn RUNNING state. *®/a

/¥

X Ir| :J.l_'tl_l:ll ‘r:-r:l ic 1Jr ion, the routin setting toFbuffer will be placed a
B C e, Tlu FaLt | n toin ctri_mmml221_m(), but &
¥ at the end o it for Me—calculation.d

Al
PO A erd ob teot dk d

/4 exchange communicat ion data */d

I .
(E P - o
. LTLREEL,
- e L kRS R REECCEl 2= (D1-, £ —R~DHY—R
fendifa A7 BERLT 1T TS,

—DIALT ) MREINIESE
RUNNINGIREEIZE W TIE. AL —F TIRHABFTVER A NCEHEZIY AAZFEER
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h m iIn mnm1221 m. _ " T S
xchg_com_data() ir -MEC | CnBMENCEEEIYAS D
static void xchg_com_data(void)

{ PEIERE
#ifdef MASTER_16BIT_ACCESS /* 16bits bus width p~*

CDERZENCEFEYIAH

short 1i: @j{%(:*@iﬂo
unsigned long uI_temp} volatile unsigned short ¥p: (16bit/NXA)
/® TX */

for (i = 0; i < mnm1221.blk_sum: i++) {
p = P_MNM1221_TX_MEM_BGN:
p += (order_ref tbl[i] % N_DATA) - 16bit/ xR
mem_copy_s(p, &(tx_buf[i].datal0]), N_DATA): RET—3EE2H
}

ul_temp = MNM1221_M_DCRC_ERR_H: ) MNM1221_M_TXMEM_SW = 1; /* switch TX bank =*/
ul_temp <<= 16; g .
ul_temp |= MNM1221_M_DCRC_ERR_L; |l /% RX #/

mnm21221.data_crc_err = ul_temp; >>

tfor (i = 05 i < mnml1221.blk_sum: i++) {

p = P_MNM1221_RX_MEM_BGN:

p += (order_ref_tbl1[i] * N_DATA):

mem_copy_s (&(rx_buf[i]. data[0]), p, N_DATA):

i)
MNM1221 M_RXMEM_HOLD = 0; ;ﬁ‘ """""""""""""""""""""""
} else /% 32bits bus width */

If !'mnm1221.data_crc_err) {

16bit/\ X FH
MNM1221_M_RXMEM_HOLD =1; )

RIET—HHAHL
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#else /% 32bits bus wi

short 1i;

volatile unsigned long *p;

Al S

ZDERENCEHEZ|Y A H
DREIZFEE],
(32bit/NRFR)

/* TX */

for (i = 0; i < mnm1221.blk_sum: i++) {
p = P_MNM1221_TX_MEM_BGN:
p += (order_ref tb1[i] * N_DATA):

}

mem_copy_1(p, &(tx_buf[i].datal0]), N_DATA):

MNM1221_M_TXMEM_SW = 1; /* switch TX bank */

32bit/ \R A
EIET —2EERH

mnm1221.data_crc_err = MNM1221 M_DCRC ERRJF -~~~ "~~~ ~~"~~"~~~=====7==7=°=7=°7=°7°"=°7=°"°7=°/°"°/°"/7=°/°7/°7777°7" !

If !mnm1221.data_crc_err) {

MNM1221_M_RXMEM_HOLD = 1; b = P_MNMI221 RX MEM_BGN:

p += (order_ref tb1[i] * N_DATA):

MNM1221_M_RXMEM_HOLD =0; S0 e

}
fendif

}

mem_copy_1 (& (rx_buf[i]. data[0]), p, N_DATA):

32bit/\R
ZET—AFAHL
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A 1Bbits bus */d

teridifa
4
mml1221 . state = MNM1221_M_STATE; @

ransmissjet), return. */d

return; 4

la

moml 227 . err $gs? = MMMT221_M_ERR_FLAGSZ; «

are monito

R IMM

— D ER 7 ZHIFR
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] J% 1Bbits bus */a
K EFF ' H;a

mrim] 2.
felze

mrm1 2
Bendifa

21.data_crc_ere= MuMTZ2
w, do onot switch RX

witoh e P
eturn hold state #/4

g timer */d

MM ™y

C D&z HIBR

barl . /4

ZDVAYFRYTRAID)T DHIET
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IRQn of CPU
'E i : i
: NCRA# i RET-0RN !
. § g ; R: 2{E7—2HAHL
M N W RET—SEERA
NCEHEEI A w|R NCEH | W(R / NCEE ||
/ i i \/ Note i
~_sim . #9300us : ! ‘4\
T3 | : | |
BETL—L B BN . ; .
TXD
RXD |
v v ! v v
XINTRX | U U | U U
E: | |

XSYNCOIILTYI v R TI TIZIL—LEEZRBLTWNSES ., ZFTTEEARIDN\VIPYEZEIERLTE
EROYYBZIIEENTTITIETREINET, CO=H. EEX(ZIVT T LEERYY. BnEd,
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IRQn of CPU
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NCEEE|YiAH R NCEE w rR| NCEE  |w i W: FET—HEERH
i | ELLA! | #orh
- T—AXHE ! ! ! (gﬂ[,\) !
TXD
RXD | |
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