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- . Panasonic
I Revision History ideas for life

Revision Date Change Description

1 2012/10/30 Initial Release
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I Block Diagram

g oy g

USB [ IS .
MINI-B »|EEPROM

<+—p| 4K-byte 25MHz

A
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E— CPU 0H
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E

RS485 Renesas 32

Razas M SH7216 m ASIC /TN PHY ‘]]|[[ | RTEX

MNM1221 (N V|

A\ 4

RJ45

MIN-DIN > =l
—<He (12.5MHz x16) I

Node Address with FPU <

g LINK

.+> 9 :
@ R5F72165BDFP A > % COM

Test Flash: 512K-byte ; .
@ < RAM: 64K-byte 2 D—’%j ALM

R5F72167BDFP .

E10A-USB H-UDI Flash: 1M-byte 4 "

Emulator I/F <> RAM:128K-byte |« ;l #z DUV (CNE| S
14pin
4
] SN S iy v B 2 ouT
12.5MHz ] #Z K
|
3
48MHz
tor uss [1UF I o Jdg ——FF asz
5V Power Supply 3" +3.3V REST : 10220-52A2PL
MC 0,5/4-G-2,5 3.3V J 5V & 3.3V — . 20p|n
4pi Regulator Reset IC Lid . by 3M
pin :
by Phoenix CONtACT ™ ussssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasasasssasasasssanasasnanananananunnnnns .
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I Panagsopic

Master Mode
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I Timing Circuit for CPU-Timer

PRESOSS

0.5ms

CPU
SH7216 | ] Sl
MNM1221
3.3V
PWM mode2 R
Timer . !
CLK: 50MHz | : TX timing | —
| MTU2 | TIOCIB
(200MHz / 4) eht | oc =7 XTXTIM
Counter':::::::::::
MTU2  TCLKA |
Ch3 A
CLK: Rising edge of TCLKA Interrupt RX timing | ———
IRQ3 XINTRX
Y

Counter clear and interrupt start
at compare match of TGRA_3

- MTU2-Ch1 generates TX timing signal. For 0.5ms, TGRA 1 = 24999(0x61A7)@50MHz

- MTU2-Ch3 divides this signal, and generates the start signal for NC calculating interrupt. For Ims, TGRA 3 =1
- IRQ3 by XINTRX of MNM1221 causes RX interrupt.
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I Communication Period Setting

P |
- g P  pm g
= Pl 7.5 T Ty

(9| = 1) ITe
L ww 1% |} A~

%

11.7.3  Caution on Period Setting

When counter clearing on compare match is set, TCNT is cleared in the final state in which it
matches the TGR value (the point at which the count value matched by TCNT 1s updated).

Consequently, the actual counter frequency is given by the following formula:

o Channel Oto4d

f= P
(N+1)
e Channel 5
f= Po
N
Where f: Counter frequency
Pd: Peripheral clock operating frequency
N: TGR set value 1
S0MHz

> N=(50MHz/f) -1

Com. Period TGRA _1 setting value

1.000ms (1/1kHz)

49999 (OXC34F)

0.500ms (1/2kHz)

24999 (0x61A7)

0.1667ms (1/6kHz)

8332 (0x208C)

0.0833ms (1/12kHz)

4166 (0x1046)
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. . Panasonic
I Multiplex Interrupt Setting ideas for life

Source Trigger Operation
Compare match - Communication data exchange
el € of MTU2 Ch3 ) Ims 1 NG calculation
Higher N
/IRQ3 RX complete than 0.5ms gt)a(mmrr;lsrrllgiatlbo;nitg\t;ifczheck
TGIA_3 y
Note:

If it is required that command update period is the same as communication period 0.5ms,
TGIA 1 should be used instead of TGIA 3. In this case, an interrupt occurs by chl of MTU2
compare match.
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. Panasonic
I Timing Chart 1 o B

NC period 1ms
(Command update period)

TGRA 1=
24999 (0X61A7)
@50MHz

Adjust TGRB_1 :
(approx. 0.125ms)

TIOC1B . i
TCLKA e . i |
— < : !
o ;
v ¥ : $ d |
TGRA 3---+—4----- e O
TCNT_3 1 | 0 1 0 i
e Data _ y s v e
! exchange ™~} - !
Intg;gﬁgggrz\lc W[R| NC calculation w|R| NC calculation
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. Panasonic
I Timing Chart 2 ideas for life

Adjust TGRB_1 to make NC period (Command update): 1ms

RX interrupt

“After the data exchange, Low”. i‘ PR 'i i
The data exchange time must be : Com. Period: , | |
measured by an oscilloscope. ; 4 0.5ms > i i
TIOC1B | — — i
TCLKA , :
. : :
¥ : |
M M v \ i
TCNT 3 ] P 0 T f0 |
S : : L ! : ; - ,
| \ i Y |
Interrupt for : : . : : :
NC calculation : .W R NC Ca|CU|atIOI"l W|R NC calculation
: Data /?_/ £ Approx. 300U5§
: : exchange . @32axes; ! : :
Com. Frame v > '<—>' v v
TXD i
RXD i

These time are in V
proportion to the
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| | Panasonic
I Register Setting for MTUZ2

Register Setting Value Description

TCR_1 0x20 50MHz, Rising edge, TGRA compare clear
TCR_3 0x26 TCLKA, Rising edge, TGRA compare clear
TMDR_1 0x03 PWM mode2

TMDR_3 0x00 Normal mode

TIOR_1 0x52 0 output with TGRB_1, 1 output with TGRA 1
TIORH_3 0x00

TIORL_3 0x00

TIER_1 0x00

TIER_3 0x01 TGIA_3 enable

TBTM_3 0x00
TICCR_1 0x00
TICCR_3 0x00

TGRA 1 Ox61A7 0.5ms

TGRB_1 Ox186A 0.125ms (Adjust by test)
TGRA 3 0x0001 1ms

TSTR 0x42 Start chl and 3
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I Timing Circuit for MNM1221-Timer

Panasonic

CPU
SH7216

NC Calculation
Start

@ Interrupt
IRQ4

Interrupt
IRQ3

ASIC
MNM1221
TX start timing
XSYNC
Y
RX completed timing
XINTRX
Y

When not in RUNNING state, this interrupt should be disabled.

MNM1221 register setting:

oM. M_TX_PERIOD
%i?ff,ﬁ Ox61A8
(()i?gfl_rg 0x30D4
0('11,2%?)5 0x1047
?i?fzﬁ-rrz? 0x0823

Note: CPU-Timer based system is more recommended than this MNM1221-Timer.
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. . Panasonic
I Period Setting for A5N

The period setting must be the same between master and slave.
For servo drive A5N, the setting is as follows:

Command Update : Setting
Period
1.000ms 1.000ms 6 1
1.000ms 0.500ms 3 2
0.500ms 0.500ms 3 1
0.166ms 0.166ms 1 1
0.166ms 0.083ms 0 2
Name Range Description
0: 0.083ms
1: 0.166ms
Pr7.20 Communication Period Oto 12 3:0.5ms
6: 1.0ms

Else: Do not set. (Reserved)

. Command Update / Communication Period
Ratio of

Pr7.21 : 1to2 1:1
Command Update Period 2: 2 (Com.=0.5ms case only) } Select
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_ Panasonic
I Bus Connection

External pullups are installed CPU
on all CPU pins except WAIT
ASIC to ensure level at reset. SH7216
MNM1221
D31 / \ DT31
DO \/ / DO
AZIT.O /] AT10
Al \l Al
AO l
MODE1 XCS CsS
g MODEO XRD RD
+3.3V WR WRI
XWR WRL
L BUSMODE
XWAIT » WAIT

Note: Al connection is for 16bit bus access in slave mode.
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I Memory Map

Panasonic

This map is for R5F72165BDFP (Flash 512K, RAM 64K)

MNM1221

On-chip flash memory enabled mode

HOO00 0000

H'0007 FFFF
H'0008 0000

H'0040 1FFF
H'0040 2000

H'0040 3FFF
H'0040 4000

HO1FF FFFF
H'0200 0000

HO3FF FFFF
H'0400 0000

HOTFF FFFF
H'0800 0000

HOBFF FFFF
H'DCO0 0000

HOFFF FFFF
H'1000 0000

H'1400 0000

HTFF FFFF

Mode 2

On-chip flash memory
(512 Kbytes)

Reserved area

FCU firmware area
(B Kbytas)

Reszerved area

CS0 space

C51 space

C32 space

33 space

54 space

CS5 space

H1800 0000

H1BFF FFFF
H'1C00 0000

H1FFF FFFF
H'2000 0000

H'BOOF FFFF
H'8010 0000

H'B010 TFFF
H'8010 8000

H'BOFF 7FFF
H'BOFF 8000

H'BOFF 9FFF
H'BOFF AODD

H'FFF7 FFFF
H'FFF8 0000

H'FFF8 FFFF
H'FFF9 0000

H'FFFB FFFF
H'FFFC 0000

H'FFFC FFFF
H'FFFD 0000

H'FFFD FFFF
H'FFFE 0000

H'FFFF FFFF

36 space

C37 space

Reszerved area

Data flash {32 Kbytas)

Reszerved area

FCURAM (8 Kbytas)

Reszerved area

On-chip AHAM {64 Kbytas)

Resarved area

SDRAM mode satting space

Resarved area

On-chip peripharal
IO registers

In R5F72167BDFP,
Flash 1M
RAM 128K.
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o Panasonic
I Modifying Example Code ideas for life

mnm1221_m.h Modify this address value in order to suit to
the located address of MNM1221.

J*kk IMPORTANT!!] soksk/
/% You must modify the following definition according to vour system. */

[ ——— - - - —= - ——%/

/* Definition depend on your system/ */

[ ——— - - - —= - ——%/

/* Located Address of MNM1221 #/ \/

#define ADDR_MNM1221 bR EHH M — /¥ unit: byte address */
0x14000000

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

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

Delete this line because of 32bit bus.
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Panasonic

I Register Setting for Bus ideas for life
CS5 space:
CS5BCR 0x24920E00
CS5WCR 0x00070300
- 2-idle cycle

- 32-bit bus width
- 6-wait cycle in R/W access
- External wait enable for Read access

Note: If 16-bit bus in slave mode, CS5BCR = 0x24920CO00.
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Panasonic
I CI OC k id

On-chip oscillator

USBXTAL ' - |
48MHz X i Oscillator i—- USB clock 48MHz
T ! Divider L (Ud :48MHZ)*'
USBEXTAL | |
= ol : al
| x1/2 > | _ Internal clock 200MHz
i x1/4 > (Ig, Max. 200 MHz/100 MHz)*2
| x1/8 >
|
! 200MHz !
: = Bus clock 50MHz
12 5MHz ! > e (Bo = CK, Max. 50 MHz)
: I Crystal o g i
E [ XTAL E_: oscillator " PLL circuit !
I A - i
- ! (x18) —! Peripheral clock
exTAL ———— 1L (Po, Max. 50 MHz)  OOMHZ
: =
Oscillation stop 1 |Oscillation R .
detection - stop detection oo !
| eircuit $—| || | MTU2S clock (50MHz) :
| =TT (Mé, Max. 100 MHz) i
i o l
! o |
i =| 1| | AD clock |
| L (a6, Max. somHz)  (POMHZ)
, — e
e ! Not used
f ! !
ck B— < !
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I Register Setting for Clock

Panasonic

Register Setting Value

FRQCR 0x0303
MCLKCR 0x43
ACLKCR 0x43

OSCCR 0x00
STBCR3 Ox56
STBCR4 OxXE7
STBCR5 OxBF
STBCRG6 Ox9F

- MTUZ2, IIC and flash enable
- SCIF enable
- SCI1 enable

- USB OSC enable

2012/10/30 Rev. 1
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o Panasonic
I Reset for RTEX Circuit r lif

RJ45

A 4

A 4

A

MNM1221 H

I DLy asic |/
I

RJ45

CPU

These filters are to prevent noise. PA12

CPU controls reset signal for RTEX circuit.
When CPU changes PA12 level for the reset, there is a delay due to the filters.

Therefore CPU cannot access the MNM1221 for a moment after releasing the res;/\
Jc=0.1us Although PA12 is Hi-Z at CPU resQ

v this resistor ensures low level.
PA12 If watchdog timer overflows, RTEX

circuit should be reset for safety.
This reset causes communication

Reset input : : .
I timeout, and all servos will stop with
of PHY and ASIC _ fimeout alarm /
Time
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I Register Setting for WDT

Panasonic

After setting the followings, set WTCNT to 0x00 periodically.

Register Setting Value

WTCNT 0x00
WTCSR 0x7D
WRCSR Ox5F

Note:

- WDT counter clear
- WDT enable
- WDT overflow period is 5.2ms as an example.

- If WDT overflows, do power-on-reset.

It is not normal way to write these registers.

For details, see SH7216 user’'s manual for hardware.

2012/10/30 Rev. 1
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I Distinguishing WDT Overflow

Panasonic

After releasing power-on-reset, put a distinguishing as follows.

WOVF ==17?

By RES pin No

Yes

Normal initializing

l

Note: WOVF is on WRCSR register.

By WDT overflow

A 4

PA12 =0
Set PA12 to output.
(Reset RTEX circuit.)

l

2012/10/30 Rev. 1
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S Panasonic
I Status LEDs for Communication ideas for life

S Uicow greenandredy T 5
@ COM-G_| pas
;®: COMR | ppp
Cé‘ “LINK” (green) TINK J s
: Note
CPU
RJ45 . SH7216
- .. ASIC
ﬂ[& MNM1221
RJ45
Note:

On PHY link pin, a pull-down is installed for pin configuration.
Regardless of actual link situation, this pull-down causes LINK active at reset.
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. Panasomc
I “COM” LED Operation ideas for life

“COM” LED which has red and green lights should be operated as follows:

Normally REtn I‘ﬂ‘r’]‘; 22;&25{2123221—”) “COM” LED operation
PH_INIT Disappearance
PH_WAITING
Pl ARERARE (o.gga?)hlilr,]%%;eg&)
PH_START
PH_RUNNING Solid Green

Error detected Contents of error “COM” LED operation

_ _ Flashing Red
Timeout in RUNNING state (0.5s ON, 0.5s OFF)

Mismatch of slave information

(e.g. duplicate MAC-ID) Solid Red

Notes:
- Solid Red means that a system reset is necessary to release the error.
- Either green or red must be lighted.
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I General Purpose Inputs

Panasonic

e.g. EMG-Stop, Switch, Sensor, ...etc.

CPU
CN5 SH7216
DC12 to 24V 4.7k o
* I-COM L PES
T T~ “‘@ %Zi
P | INO L~
- .
o—%k—@ Z%Zd INL | peg
1k
0—\’¥ IN1 —
Py L N2 | be10
@ &K
—— 1 N2 J——
7K N3
Pl o INS | pEqq
@ &K
IN3 —

-

To prevent noise, filtering process such as double reading

should be added with firmware.

2012/10/30 Rev. 1
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Panasonic
I General Purpose Outputs eas for life

e.g. Relay, LED, ...etc.

®
! CN5 MAX 50mA
DC12 to 24V [N Vece (sat) = approx. 1.2V CPU
T = 10
S . SH7216
ouTO 5:‘ —
| ouTo
¢ PE12
10
)T+ —

OouT1 5:‘
OUT1

10

ouT2 5 ,:|
ouT2

10

OuUT3 j:‘
OuUT3
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Panasonic
I A/B/Z-Phase Inputs

For RS422 line driver signal

e.g. Encoder, Hand-wheel

CN5 _ I CPU
Filters Phase counting
— T‘«l . to prevent noise mode SH7216
A O u,-.IE' Ig 4 | i E : 1:351:_ ____________ | —
E EE_EEE :E s lBWC :11@>,1=J
| 10 i

A | TCLKC ! !

Counter

357

]
=N
=0
=

2
5
-
-
E [~

O Eml

> |

100 0F

TCLKD

w |
v

w
R3G5
— AN —
2 2)
C3IER
— ——o
1000E
D352
——A——
Y
Y |
1o
1k n
2
|
H
n
(M)
b in
p
kil
gu
m
=
Lot
s

1O00E
N
-
o
0O
N
vy)
Y.

]
]
a
=
-
i
- o358
4 3

Capture input

1
3 -.
]
- k
1 =
1 [N L
n T
. W “
T
c35a H] -
| 1
o.1u
R3S
1k in
=
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I RS232/485 Interface

Panasonic

CPU
SH7216

__________

RXD3

Level shift
5V to 3.3V
|

CN3 and 4
MINI-DIN 8pin

[SIE

TXD3

CTRL48E

k1
]

TXD485

PE4

When using the emulator,
remove J101.

FWE
MD1
MDO

__________

r’_l‘\
e

11111,

'Y
m
un
+

n
-]
&

Tl

=
par
Q
2
=}

OO ¢
'Y
m
un
+

)]

L

If writing flash,
connect this.

T
-3V
?
AR
+3 .3V Al g
L] ST
+32 -3V b IC202
il ; - 18 | _ ] 1 czos
L Voo Cl4+
. 15 J— . 2 o.1ua
F 7 :A T100T c1- = coos
i ii R1IN 4—‘[
1 z'# R1OUT Cz- Z 2*:0‘4
11 . i
! TXDl TXD232 ﬁum " 7 01w 77
| R¥D232 . 5 TZIN TZOoUT 2
T RZOUT RIZIIN
. RXD1 COIBEZ000420
! ADM3I202ARUZ
RS232 Internal pull-down R on RS232 input.

2012/10/30
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Panasonic
I Cable Wiring for Flash-writing deas for life

Personal Computer RTEX module
CN4
MINI-DIN 8pin
COM port DSUB 9pin - L OEwWE
(RS232) R Shield. .o ” 4 O
GND(O) — —) (OGND
O ! | .
RDOH-2 — — 3L OTxD
O+H2— - L ORXD
4 M = ——— —— -
DTRO
6 S—2LONC
DTS 615
RTSO--L 7 NC
cTsOH8 S T1()ags+
RIOH22 81 ags-
L
Shield is connected to the shell of DSUB-9pin.
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Panasonic
I USB Interface

CPU
SH7216
With 5V tolerant
PBLS and power-down protection
(PUPD)
VBUS L4 { use_veus *33° JTEEA . -
<%"\I- ’)@ "l 3 r‘% . 1ok
ElE E £
@—,_3-; MINI B
lﬁ-z-"" !".1?;:'3-':25.::!56
LL?/ ok g . L @ VBUE
oS mw 0 G
o . e —
4 9 : 1) |D-
{>C USEDD Rzqu% EE 523 LLE01, ::_h\
USD+ vyl i o O o
— N 5— i) |HC
USBOH — kLl _O
os e 10 |aw
.E,- ;I%;I\::_-Ed - :E?E F;l e TE-MSER-DMF14-45
(A
PBl4 ~r E :::3
B
USBEXTAL selected
in USB boot mode.
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I Panagsopic

Slave Mode
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. o Panasonic
I Timing Circuit for Slave

Com. period
ASIC e;g' O'Sm.s S|37qula
MNM1221
BN L]
\ Timer
SSYNG TIOCOA = MTU2
—\{/_ r ChO |

Capture input

- Connect XSYNC to a capture input of a timer built in the CPU.

- At the falling edge, the timer is cleared and the interrupt occurs.
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I RSW for Node Address

Panasonic

QO

BCD 2digits
Complementary Code

Node Address (MAC-ID)

§

Filter
to prevent ESD

CPU
SH7216

-y
T

---Gontact closed

Position 0 1 2 3 4 6 I 8 9

8 o | @

4 L] & L]

Real code
2 @ ® ® ]
1 ® ® ] ®
Code —

a ® ] 9 ® ] ® ]
Complemen- | 4 | @ | @ | @ | @ o @
tary code 7 e e ° ° | o

1| @ ® ® ® )

\4

PF[7:0]
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I Panagsopic

Modification
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Panasppic

I Adding External Memory

If additional memory is required, modify as follows.

Move TIOCxB, TCLKA, TCLKC
and TCLKC to other pins.

SH7216 Use another port
. CPU for EEPROM WP.
(] — SH7216
RHNWES c
e kE
PC15/A15/IRQ2/TCLKD 27 184" . - L
PC14/A14/IRQL/TCLKC [ 28 IAZ, ., ggg;g;; DB11/TXD2 /CE7 /CE3 /CE1/IRQL |22
35 ¢ —_— e — i
PC13 /213 /IRQ0/TCLEKRB a 1 PBlD‘fRXDZKCSG,’CSE,-’CEDXIRQ'Di}
PClzf:AIEfTCLKAﬁB — 1zl lelel= gl DEO/A2E /CE3 /TOLKA /DACKD /TXD4 %
DC11/A11/TIOCLB/CTx0 /TXDO — S 3ems PES /A24 /CE3 / TCLKB /DREQO /RXD4 |52
DC10/A10/TIOCLA/CRx0 /REDO . ) —| ag )
S — T PB7/A23/IRQ7/SCK4 /TCLKEC,/TENDO /RD/WR e
-4 £ —
30 PBG /A22 /IRQ6 /TXDO0 /TCLKD/WAIT
PCB /A8 /CRx0/RXDO u ! - / ) FRALIT ac
pe7 87 2B PBE/A21/IRQE/RXD0/BREQ e
poe s 27 PB4 /A20/IRQ4/SCK3/TIOCOD/WAIT/BACK/BS s
pCs /s 26 FPE3 /R19/CASL/IRQ3I/TIOCOC/BREQ/AH
pC4 /a4 =25 DE2 /A18/RASL,/IRQ2 /RXD3 /TIOCOE /BACK/FRAME ==
pCz /A3 =2 DE1/A17 /ADTRG,/TIOCOA/IRQL/IRQOUT /REFOUT —=
23 —_—
PC2/R2 PEO/Al1E /IRQO/RD/WR/TIOC2A 41
pClsa1 22
PCO/AD/POED/IRQ4 21

Replace these pins as A[15:0]. Replace these pins as A[25:16] and CS.
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e Panasonic
Test LED Modification ideas for life

If 2-digit 7-segment LED is required, modify as follows.

- Emitter-follower.
SS?PZU]'B L When Tr is ON, Vce = Vbe.

PE11/TXD2/CE7/CE3/CE1/ IRQL [-22 .
PE10/RXDZ/CEG/CE2 /080, ITRQO Aﬁ g g g
PES/A25/TE3/ TCLEA/DACKD /TXDA (oo
sz;aza,fE;-rcnma;nnsao;P_xE %] TEEEETEE
PE7/A23/IRQ7/SCK4 / TCLKC/TENDO /RD/WER
PEE/A2Z/ IRQE/TXDO/TCLED, /WALT 21
PEE/AZ1/IROS/RXD0/BREG f—s
PB4 /AZ0/IRQA/SCKI /TIOCOD,/ WALIT/BACK/BE [~
PE3/A19/CASL/ TRQ3/ TIODCOC/BREQ /AR [—2
PRZ /R18/RASL/IRQ2 /RXD3/TIOCOE,/BACK /FRAME |22
PE1/A17/ADTRG/TIOCOA/ IRQL/ITRQUUT/ REFOUT |22

¥\

COOCEEER |
H

PEO/ALE/IRQO/RD/WR/ TIOC2A 21 Anode common
) CH102 T
ca.av
[== 81
O.1lu 2o
veo Toisa
+
[
T 1c
< N [5 - R
2 18 A
1 A
1A1 1¥1 aan
a I\(. 16 vl
AAA—
1Az L= 1¥z aao
- 14 r1ne
s ; Tva Wy o
e | M |as iy ®
14 | L 1¥a asn
11 5 mnl=4g
A @
za1 [:\Q’_ 2¥1 230
13 | [ 7 naga ®
2A2 |r<_' 2¥2 EET
15 P\ 5 mlne '
zaz | L] [ =2v2 230
17 | 3 maga ®
A4 I.f'<_. 2¥YA aao
19 :
2
COSERRIODEES
CHD|  sorancEIq4rE (T, K}
10
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