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SERVOPACK

DC SERVOMOTOR CONTROLLER FOR POSITIONING CONTROL
TYPE CPCR-PFi_

YASKAWA



Servopack Type CPCR-PF{{lIB is a highly-precise

Frequent start and stop operations
digital positioning controller for DC servomotors

P such as Print Motor Standard Series, Print Motor Frequent reversing operations
\ Super Series and Minertia Motor Mini Series. High-speed precise positioning (10 um or less)
The Servopack Type CPCR-PFi{iB, thus, is High-level servo characteristics

useful for industrial machines in the fields where
the following requirements are especially high: CONTROL SYSTEM

Fig.l shows the simple positioning control system
of the digital positioning control unit, Servopack
Type CPCR-PF{iliB and its DC servomotor.

+ Wide range of variable speed control (1000 : 1)
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OPERATION PRINCIPLE

Servopack is supplied with pulses as command
inputs. When a reference pulse is sent to
Servopack, error counter counts the pulses.
The counted reference pulses are converted to
DC analog voltage by D/A converter and fed to
servo section as speed reference. Then the
servomotor starts to run and simultaneously the
optical encoder generates feedback pulses in
proportion to angular displacement. Error
counter deducts feedback pulses from reference
pulses. (Fig. 2)

With reference pulses fed to Servopack, pulse
input and feedback operation continues and
Servomotor keeps running. During the operation
constant lag pulses are counted by error counter
(Fig. 3)

Motor speed is proportional to frequency of
reference pulses, When reference pulses are
stopped, servomotor continues to run until lag
pulse becomes zero. In the other words, motor
stops after a movement by angular displacement
in proportion to number of reference pulses.

>

Summaries of Servopack Operation

Motor stops when motor runs by the angular
displacement proportional to number of refer-
ence pulses which is equal to number of feed-
back pulses. [(Number of PG pulses/
revolution) x (Number of motor revolutions) ]

Motor speed is in proportion to frequency of
reference pulses.
Frequency of reference pulses
= (Number of PG pulses/revolution) x
[ Motor speed(r/min)
60 1
= Frequency of feedback pulses

Since Servopack system is a semi-closed~loop

system, motor shaft repeats a slight forward/
reverse movement by some displacement corre-
sponding to one or two pulses.

Where the motor is gear-driven and frequency
converter is provided in feedback loop to com-

pensate for reduced movement according to reduc-

tion ratio, motor shaft repeats a slight forward/
reverse movement by some displacement

1
T ’ X
frequency converting ratio

corresponding to

one or two pulses.
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SPECIFICATIONS

CONNECTION DIAGRAM

SERVOPACK CPCR-PF. 1 B
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RATINGS AND SPECIFICATIONS

Remarks

Table 1 Ratings and Specifications of Servomotor and Servopack
Servopack
Type CPCR- PFO1B PF0O2B PF05B
Servomotor
Output 100W 200W 500w

Control Method

Power transformer (installed separately), FEF-PWM

Carrier frequency: 15kH

Main Circuit Voltage

100/110 VAC or 200/220VAC £10%, 50/60Hz (single-phase)

Power transformer connected

Control Circuit Voltage

100 VAC %10%, 50/60Hz (single-phase)

SN

Rated Voltage and Current 30V/5.6A 42V/6.4A 81V/7T.5A —
Max Instantaneous Current 12A £10% 20A +£10% 20A +10% Servomotor specifications
Waveform Factor 1.056 max —
Derating Factor 95% min —
Speed Control Range 1: 1000 min —
Load (0 to 100%) | +£0.1% max
Speed . Voltage (+10%) | +0.1% max At motor rated speed, use of TG
Regulation Temperature +0.5% max

(25° £25°C)

Reference Pulse

+12V level (sign + pulse train input)

with optional function

Reference Pulse Frequency

fin: 0 to 100kpps max

Feedback Pulse (frc)

Two-phase pulse with 90° phase difference, with frequency
dividing ratio
« 0< fin=50kpps: fra X1

» 50kpps < fin= 100kpps: frec X 2, fee X 4

with optional function

Blown Fuse/ oy . <
Temperature Built-in {contact output: normally open) — .
Alarm Detection Overioad/
verioa S )
Overcurrent Built-in (nonfoontact output: open collector output) e
Overtravel
Protective Proportional
Function Drive Command | Available —
Externat
Base-Biock
Fuse 7.5A 10A 15A AC input (
Cooling Natural Externally cooled — ‘
Ambient 0 to 50°C (derating at 45°C or above) —
Temperature
Storage —20 to +70°C -
Humidity 85% RH (non-condensing) —
Dimensions in mm 90 x 220 x 300 100X 220X 300 | WX HXD

Vibration, Shock

0.5 G (30-minute) max

Applicable GDZ*

GDZ=GDg x 3

Not applied under minus load or
continuous regeneration.

*The Servopack is not provided with a regenerative processing

function.

if large GDE is required, use another Servopack with

a regenerative processing unit, type CPCR-MRIIC.



AUXILIARY UNITS

Table 2 List of Auxiliary Units

Servopack Applicable Servomotor Thermal DC Power Magnetic
Type Effective | Rated | Rated |Rated Voltage/| ARplicable Overload Reactor Trans- |~ 4o ctor
CPCR- Type Output |Speed| Torgue Current (SD2) Relay Tvpe former T

W r/min| N-m V/A g me Type yp Type ype
CPT10096

PFO1 PMES-09 95 | 4000 | 0.238 26/55 0.0138 |RHP-15/5.7 B00VA)

PFO1-T3S | UGTMEM-03S 46.8 | 2000 | 0.235 24.4/3.6 0.00705 |RHP-15/3.6 | a0,

PFO1-T3M| UGTMEM-03M | 542 | 1500 | 0.363 17/56 | 001 RHP-15/5.4F | (1MH. 8A)

PFO1-T3L | UGTMEM-03L 46.8 | 1000 | 0.470 21.2/4.4 0.0112

RHP-15/4.4F
PFO1-T6S | UGTMEM-06S 50.7 | 1300 | 0.392 19.8/4.8 0.0285 CPT10094
PFO1-T6M| UGTMEM-06M | 585 | 1000 | 0.588 21/54 | 00315 — (200VA)
RHP-15/5.4F

PFO1-T6L | UGTMEM-06L 61.5 | 700 |0.882 22.1/5.6 0.0529

PFO1-R1S | UGRMEM-01S 28.5 | 3000 | 0.0951 25/2 0.00138 |RHP-15/2.1F

PFO1-R2S | UGRMEM-02S 57 | 3000 | 0.191 25/3.9 0.0047 |RHP-15/3.9F

PFO1-R2M| UGRMEM-02M | 95 | 3000 | 0.319 32/4.5 0.00838 |RHP-15/4.5F CPT10096| o0

PFO1-R4S | UGRMEM-04S | 114 | 3000 | 0.382 32/53 | 00288 |RHP-15/5.3F| o0, | (OOVA)

(1mH, 8A)[CPT10097

PF02 PMES-12 -190 | 3000 | 0.637 42/6.4 0045 |RHP-15/6.6 AN

PF02-S03 | UGSMEM-03A | 114 | 4000 | 0.284 26.7/6.7 0.001 CPT10096

— (300 VA)

PF02-S12 | UGSMEM-12B | 108.3 | 3000 | 0.363 27/6.2 0.0014

PF02-R4M| UGRMEM-04M | 190 | 3000 |0.637 42/62 | 0.0503 |RHP-15/6.2F AN

PFO5 PMES-16 475 | 2500 | 1.91 83/73 0186 |RHP-15/7.5

PFO5-R8S | UGRMEM-08S | 285 | 3000|0955 | 496/75 | 0153 00 | P aoa 1

RHP-15/7.5F | (2MH BA) 1 ( )

PF05-R8M| UGRMEM-08M | 475 | 3000 | 1.59 79.5/7.3 0.25

PFO2-M  |[UGMMEM-06AAT| 185 | 3000 |0.588 | 405/62 | 0017 |RH-35/6.2HV| x3064 |SZ000%7

PFO5-M  |UGMMEM-13AA1| 401 | 3000 | 1.27 685/74 | 0.0425 |RH-35/6.9HV| x5006 |CFIIOLN

ELECTRICAL SPECIFICATIONS

Table 3 Electrical Specifications
ltems Specifications Description
Power Supply « Main circuit: 100/110VAC or 200/220VAC £10%, 50/60Hz Single phase

« Control circuit:

100VAC £10%, 50/60Hz

Form

Sign signal + pulse train

Voltage Level of

+12V level/45V level switchable... Semi-fixed by internal switch.

For input circuit, see Figs. 8

; «+12V level: Hlevel=+10.8V to +12V, L level =0V to +1.2V
Signals «+5V level: H level=+4.2V to +5V, L level =0V to 0.8V and 9.
Sign Signal (SIGN) | @: H level, ©: L level —

Reference Pulse*

Pulse Signals
(PULSE)

Pulse frequency (max.)

_ Motor speed(r/min)

60

(Pulse/Rev.) X K = 100kpps (K...PG multiple coefficient:
Pulse width = 50% Duty at max. frequency = 5 4 sec

X f/f Ratio X Pulse No. of PG
1,2, 4)

Max. frequency of input pulse
depends on specifications of
servomotor and machine.

Ramp input (automatic accel/

decel) may be needed.




ELECTRICAL SPECIFICATIONS (Contd)

Table 3 Electrical Specifications (Cont’d)

ltems Specifications Description
o
* b IRE ;12
3 PULSE _/—\'__/_\_/_\_ _____ VAWA NS
o ) ) INPUT I i
& | Sign Signal and SIGN T it W
S | Pulse Signals INPUT »L—L—t T
5 v 3@ i ¥ 4
2 ! @REFERENCE | © REFERENCE
o ' .
t 2= 0.1 -£ % 100 = 50% (Not Note:
" HSeC e 0  (Note) Duty cycle less than 50%
= 5usec ts, t4 > 5 usgcC of max. frequency.
Form Two-phase pulse input with 90° phase difference. -
8 +12V level/+5V level switchable
-g Voltage Level of « +12V level: .H level = +10.8V to +12V, L level =0V to 1.2V For input circuit, see Figs. 8
& | signals (cable length: 10m or less) and 9
< |9 « 45V level: Hlevel=+4.2V 1o +5V, L level =0V to +0.8V :
§ (cable length: 3m or less)
3 < 50kpps at input terminal of Servopack. When input reference pulse
L | F.B Pulse After F.B pulse multiplied,_the frequency must be 100kpps or less: frequency is from 50 to 100
Frequency (Number of mg’éor revolutions « K x Number of PG pulses < 100 kpps.> Z%E);,e?crease F.B pulse 2 or
Reference Pulse —12V level/—5V level switch-
Inhibit Signal input reference pulse is inhibited. able...
(INHIBIT) Semi-fixed by internal switch.
‘_:“ %—f_%%)gnal Reference and F.B puises are inhibited and D/A output is changed to OV. For input circuit, see Fig. 8.
2
)
- Used for the followings:
2 ;g\:‘gfsr: Oolfff - Stopping forward/reverse running of the motor.
< Signal « Preventing overtravel.
5 - Together with dynamic braking circuit.
o - -
= (F-STOP, R-STOP) When not used, connect input to OV.
Q - - . Lo .
(;) Egorﬁgr;f;%iggze Used to put servo control section in proportional drive.  When not used, For input circuit, see Fig. 10.
%9 (EXT-PIC) open input.
o
. Makes clear, forward/reverse OFF and proportional drive command states:
(%;SBEL——%%% Signal all reset status (Servopack does not control servomotor, resulting in free
condition).
With certain specifications of
Positioning e . servomotor and machine, the
_ _ | Completion Signal aﬁtagti\évhejslsg éarufcé% ofuelsr;c;; counter are within the setting value. desired value may not be ob-
2 8l (comy Flox/p o3P tained. o .
52 For output circuit, see Fig. 11.
8o
~ 5| Servo Alarm
2 %‘ Signal Qutputs when Servopack has any trouble. —
&6 | (ALARM)
(F:Ae:dé)zclé;ulse Outputs Ag¢, Bg and Cg¢ pulses of optical encoder (PG). For output circuit, see Fig. 12.

Ambient Temperature

0 to +50°C

Indicating Counter
(Optional)

Command or prevent value indication: sign +6 digits indicating counter

Decimal point

*For reference pulse, two-phase pulse input with 90° phase
difference signal is also available by setting internal switch.

e

v
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PARTS FUNCTIONS ON FRONT PANEL

Fig. 5 shows the name and the functions of parts

on the front panel of the Servopack

INDICATING
. LAMPS

LED Functions .

Symbol Functions

P.ON Lights when power supplies (+12V, —12V, +5V)

are normal.
A Lights when phase A pulse of PG “PH-A” is H
¢ level. {Also lights when PH-A input is open.}

C¢ Lights when phase C pulse of PG “PH-C" is H

level. (Also lights when PH-C input is open.)

Lights when lag pulses of error counter exceed
CLMP | saturation values. Saturation value differs with

D/A gain.

4 Lag pulses of error counter: 4

16 Lag pulses of error counter: 16

64 Lag pulses of error counter: 64

256 Lag pulses of error counter: 256

DRIV _Controlier in normal condition (If error, this lamp
is OFF.)

B4 ]Lights when phase B pulse ofl PG “lPH—B" is H
evel. (Also lights when PH-B input is open.}

COIN Lights i_n the range of “Positioning completion
pulse width".

2 Lag pulses of error counter: 2

8 Lag pulses of error counter: 8

32 Lag puises of error counter: 32

128 Lag pulses of error counter: 128

512 Lag pulses of error counter: 512

Error Indicating Lamp — Lag Pulse Relationship

The relationship between No. of error counter lag pulses, ¢
and total D () of numbers indicated by error dispiay varies
with D/A gain.

The number of lag pulses is obtained by conversion as
follows:

9 Bit—e=D (e)/2

10 Bit—e¢=D (¢)

11 Bit—=e=2xD (¢)

12 Bit—e=4xD (¢)

When the number of lag pulses exceeds the saturation
limit, all the error indicating LEDs light and, at the same

time, the {CLMP] LED lights.

S/

CHECK
. . TERMINALS
Check Terminal Functions
CH | Symbol Functions

8 CFV Reference pulse—1{/V output

25| FFV Feedback pulse—1{/V output

6 D/A D/A converter output (speed reference)

29| TG TG feedback signal

CUR Motor current (feedback current)

COIN [ Positioning completion

Ag PG: phase A pulse

N LW o B

Bg PG: phase B pulse

-y

Cg PG: phase C pulse

27 | GND | Signal 0V

rTerminai Functions

Symbot! Functions
OPERATIONAL
SIGNAL . c4 Contact output of thermal switch and blown fuse
M c3 (normally contact)
CPCR-PF | L2
SERVOPACK A : DC reactor connection
® -, L1
i
C4 i B
ALARM| ¥ Motor connection
C3 | A
) :é | y
L { Main power input (from power transformer)
u
B t
A E’D ! t
! Control power input (100 VAC)
v }1{ 1 V r
u |
! E Ground
tlac | !
¢ [10ov] ov e
| 5VDC output for indicating counter
E|= | 5V
ov |Dc-ouT| | . o R R K X
1A || Note: Indicating counter is optional unit which counts
5V | (MAX) | | pulse signal. The unit indicates accumulated value.
} Type Designation:
| CPCC-UD? A
= | L Indicating digits after the decimal point
W | (010 2)
% NN\ ] Total indicating digits (4 to 6)
] : Sign indication (+ or —)
VA YASKAWA; 1: Use Qf sign,
0: No sign
N A,

Fig. 5 Front Panel of Servopack

- POTENTIONETERS Potentiometer Functions
VR | Symbot Functions
4 | IN-B Position loop gain
5 | BIAS | Speed reference bias compensation
6 | CFV Speed reference feed forward compensation
3 | SLP Speed loop gain
1 ZERO | Zero adjustment of sbpeed amplifier




PARTS FUNCTIONS ON FRONT PANEL (Contd)

/,
Table 4 Pin Number, Signal Name and Function of 2CN Connector '
(For Indicating Counter Connection)
Pin No. | Signal Name Functions Pin No. | Signal Name Functions
Digital puise output to Code reference output
2CN-A1 | PULSE (CO) | indicating counter. 2CN-B3 | SIGN-P (COj | to indicating counter.
(TTL level) (TTL level)
Digital puise output to || 2CN-A4 | 0V 0V common line.
2CN-B1 | PULSE (CO) | indicati ter.
(GO RE g, couner 2CN-B4 |0V 0V common line.
2CN-A2 | OV oV line. Reset reference output
common Tine 2CN-A5 | RES (CO) | to indicating counter.
2CN-B2 |0V 0V common line. (TTL level)
Code reference output Reset reference output
2CN-A3 | SIGN-P (CO) | to indicating counter. 2CN-B5 | RES (CO) to indicating counter.
(TTL level) (TTL level)
Notes : B
1. Connector 2CN is placed into the left side of Servopack. /
2. Relationship between sign and output pulse for the indicating counter: \
5.3us
=
P ) S U P N
| 2.6us |
") REFERENCE/FWD RUN ' (-y REFERENCE/REV RUN
Connections of 1CN \
50 49 48 47 46 45 44 | 43 42 41 40 39 38 37 36 35 34 33
: . . R R _ Cg B¢ Ag INH . .
B-BLK|R-STP|F-STP| PH-C | PH-B | PH-A (OUT) | (OUT) | (OUT) CLEAR| INH SIGN-1/PULS-1
32 31 30 29 28 27 26 25 24 23 22 21 20 19
=5~ Vce | FeTeTNl
E-PIC (PG) ALAM | COIN
18 17 16 15 14 13 12 11 10 9 7 6 5 4 3 2 1
TG (%) OV | OV | OV | OV | OV | OV | OV | OV | OV | OV | OV | OV |+12V|+12V
Note: Use the foilowing connector and its receptacle made PRINTED CIRCUIT
by Honda Tsushin Co.,Ltd: BOARD SIDE
« Connector—Type MR-50RMA
« Receptacle — Type MR-50F
« Receptacle case— Type MR-50L



Tabie 5

Correspondence of 1CN and Control Signals

Pin No. Signal Functions
1
2 +12V* +12V output for relay drive
33
3 F12V* + 12V output for relay drive
4 ov
34
35 PULSE-1 First reference pulse signal input
19
5 oV 0V line for PULSE-1 signal
36 SIGN-1 First reference sign signal input
20
6 oV 0V line for SIGN-1 signal
37
21
7 oV
38
22
8 oV
39 INHIBIT Reference pulse inhibit signal
23 ]
40 CLEAR Reset signal
24
41
25
9 oV 0V line for INHIBIT and CLEAR signals
42 A g (OUT)* | PH-A pulse output (open-coliector)
43 B¢ (OUT)* | PH-B pulse output (open-collector)
44 C ¢ (OUT)* | PH-C pulse output (open-collector)
10 ov 0V line for Ag, B g and C ¢ signals
26 COIN* Positioning completion signal output (open-collector)
27 ALARM* Alarm signal output (open-collector)
11 oV 0V line for COIN and ALARM signals
45 PH-A A ¢ pulse input from optical encoder (PG)
28
12 oV 0V line for PH-A signal
46 PH-B B ¢ pulse input from optical encoder (PG)
29
13 oV 0V line for PH-B signal
47 PH-C C ¢ pulse input from optical encoder (PG)
30
14 oV 0V line for PH-C signal
31 VCC (PG)* | Power supply (+5V or +12V) for optical encoder (PG)
32 EXT-PIC Proportional drive command signal
48 F-STOP Forward run stop signal (for overtravel)
49 R-STOP Reverse run stop signal (for overtravel)
50 B-BLOCK | Base block signal
15 ov 0V line for EXT-PIC, F-STOP, R-STOP and B-BLOCK signals
17
16 OV (TG) 0V line for TG signal
18 TG Speed feedback signal from TG: =+7V/1000 r/min

*Qutput signal
Do not use the pins of no signal names and functions, for they are used for

Note:
other si

gnals.

10



PARTS FUNCTIONS ON FRONT PANEL (Contd)
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Table 6 Potentiometer Functions

VR Symbol Functions

1 | ZERO Zero adjustment of speed amplifier

2 | C-LIM Current reference limit

3 | SLP Speed loop gain

4 | IN-B Position loop gain

5 | BIAS Speed reference bias compensation

6 | CFV Speed reference feed forward compensation
7 | D/A-ZERO | Zero adjustment of speed reference

8 | OL-TIME Overload detection time setting

9 | ZERO-2 Zero adjustment of PG pulse f/V converter
10 | FFV-GAIN | Output voltage setting of PG pulse f/V converter
11 | ZERO-3 Zero adjustment of reference pulse 1/V converter
12 | CFV-GAIN | Output vo.Itage setting of reference pulse f/V converter
14 | SPD Motor speed adjustment
15 | M-SW Operational voltage setting of mode switch
16 | I-TIME Integral time setting of speed amplifier
17 | CUR-GAIN | Current amplifier gain
Table 7 Check Terminal Functions
CH Symbol Functions
1 1C¢ PG: phase C pulse
2 {Bg PG: phase B pulse
3 [Ag PG: phase A pulse
4 | CUR Motor current (feedback current)
5 | COIN Positioning completion
6 | D/A D/A converter output (speed reference)
7 | FFV/2 Feedback pulse-i/V output (1/2 value)
8 | CFV Reference pulse-f/V output
9 | BIAS Speed reference bias compensation
10 | C-REF-M | Speed amplifying output (current reference)
111 T4 Clock signal (LSI for counter)
12 | T24 Clock signal (LSI for /1)
13 | V-OL Overload detecting voltage
14 | OL-ON Overload detecting signal
15 | Al Pulse (reference) signal
16 | B1 Sign (reference) signal
17 | CP Basic clock
18 | MODE Mode switch
19 | OSC-M PWM carrier signal
20 | P-D-M Base drive signal (forward run)
21 { N-D-M Base drive signal (reverse run)
22 | INHI Gate driver power error (alarm at H level)
23 | A2 Pulse (aux. input) signal
24 | B2 Sign (aux. input) signal
25 | FFV Feedback pulse-f/V output
26 | 0V Power QV line
27 { GND Signai OV line
28 | IN-A Speed reference input
29 | TG TG feedback signal
30 | OVL Overvoltage level signal

12



CONNECTION DIAGRAM

Fig. 7 shows the connection diagram for Servo-

pack Type CPCR-PF{iiiB and motor.
should be made correctly, referring to the figure

Connection

bel 1AXR to
elow. cont 6AXR, 9AXR:
NTROL :
COWER 7AX3, 8AXR:
SUPPLY | 1MC; 2MC:

INSULATING &1 SUPJ:

TRANSFORMER ! 1 1TLR:

B "1 100 vac 2 :

bR ! F F (FUSE) TLR:

IVEN MACHINE [ 1DXR:

LIMIT SWITCH FOR
FORWARD RUN

LIMIT SWITCH FOR
REVERSE RUN

SAXR

PULSE INPUT

A4 LIMIT SWITCH FOR
5 FORWARD RUN
~YA—4 LIMIT SWITCH FOR

4AXR 2TLR REVERSE RUN

POWER| [FOWER Lo Fov ER ON

AUX POWER ON

ON DELAY TIMER
OFF DELAY TIMER

COMPONENT SYMBOLS AND NAMES

Relay (Omron Type MY-4N, 100 VAC)
Relay (Yaskawa Type RA-6E2)

Magnetic Contactor

(Yaskawa Type HI-10E, 100 VAC)

Surge Suppressor (Okaya Type CR50500)
On Delay Timer (Omron, 1s)

Off Delay Timer (Omron, 1s)

Relay (Omron Type MY-4N, 12 VDC)

A ZAXR
O o T3 AUX SERVO ON
2A_XR 3AXR 4 AXR
0—[2 ALARM 2
SAXR 2AXR
4AXR ' {DB FOR
AxR ixxk | FORWARD RUN
4 DB FOR
IMCx TiMC REVERSE RUN
SERVO ON
A 1TLR
ALARM 1
THR -
Qe OVERLOAD
NOISE FILTER - REAETOR
L"S LF ¥ 7 r
o 100 VAC 1=
POWER= SERVOPACK

TRANSFORMER  |TYPE CPCR-PF .77

| PG-A#$PULSE A (OUT) |-
PG- B¢ PULSE B# (OUT) |-43 0V
| PG- C $ PULSE - C# (OUT) |-44 ov '
1 {WITH SYNCHRONIZING oV “10
PULSES) ov
POSITIONING COIN
COMPLETION ./ o .

*F.STOP and R-STOP inputs should be shortcircuited to 0V when no using these inputs.

tEXT-PIC and B-BLOCK inputs should be open while normal operation.

Notes :

1. Use a noise filter for external noise.
2. Since base block signal { B-BLOCK) is also used for operation preparation, the signal is turned on
and should be maintained for more than 0.5s, after main and control powers are turned on.
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Fig. 7 Connection Diagram of Servopack Type CPCR-PF

MAIN zMmC K
POWEK A ; s ‘
SUPPLY 2MC g 1 =Rk £ :
(100/200 VAC) —4p—= : 5 '
= i - :
| < 1CN, I . '
-18 TG
T A @ '
» A .
i :
. 16 e |
* 45 PH- A I L As '
t 46 PH-B I 18Bs ! !
: ar PH-C o 1 Cs ! PG |
3 0V T 1 ov i -
] t Lae Vee (PG) e
-~ t 1
REFERENCE ID%R AL ARM i _M:‘( oV L L0V
CIRCUIT iy -27 % T
INDICAT! )
| COUsTERGPTIONAL) | PIN ARRANGEMENT (1CN)
CLEAR =
WPUT gy ov “’Eﬂ
SIGN
| INPUT (E]
| 2CN
REFERENCE '

Notes :

1. For connection to connector 1CN, be sure

to use the following receptacle:

+ Receptacle-Type MR-50F"

+ Case-Type MR-50L,

Pins 1 to 15 in £} are used for 0V line.

. Pins not shown in the figure at left should
not be used because they are applied to
other functions.

4. Connector 2CN is placed into the left

side of the module.
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SEQUENCE AND WIRING

INPUT SIGNAL

Input Reference Pulse and Sign Signal

* For timing of pulse train and sign signal,
refer to Table 3.

- Input circuit (Configurations of SIGN and
PULSE circuits are same.)

4>

4,7kﬂ|g [[]4.7](0
ov

ov

WIRING
DISTANCE : 3m MAX

Fig. 8

SERVOPACK

Input Circuit 1

Feedback Signal (PH-A, PH-B, PH-C)

For timing of feedback signal, refer to Table 3.

- Input circuit (same circuit for PH-A, PH-B
and PH-C).

+V

6.8kQ 2.2kQ

—>—

1
A

>

: 4.7k.{2@ Elti.?k.Q

oV

PG

WIRING
DISTANCE : 10m M

Fig. 9

CLEAR, INHIBIT Signal

* L level is effective for each signal.

AX

Input Circuit 2

SERVOPACK

(When

not used, open contact or connect to selection

level,

+12V or +5V.)

* Input CLEAR signal for 50 pus to 50 ms.
(Inputting the signal more than 50 ms causes
the motor torun continuously in a single

direction.)

* Input circuit:

Same as Fig. 9.

Overtravel Preventive Circuit (F-STOP, R-STOP)

The motor overtravel preventive circuit is to
prevent motor further rotation in forward or
reverse direction. The circuit interrupts the
output voltage for driving motor to cause a
motor to coast to a stop. To put on brake to
stop a motor, set the speed reference voltage
to 0V or provide a dynamic braking circuit.

The circuit operates by opening termlnals ,
and Terminals ? and makes
forward run OFF circuit and @ and
operates reverse run OFF circuit.

ﬁllOkﬂ

OOIFF

0.14F
! I 3.3k0

Fig. 10

Input Circuit 3

Proportional Drive Circuit

To retain Servopack unit in RESET condition, the

position may shift due to drift of preamplifier.

To avoid this, short-circuit the terminals @
and This kills the integral operation of PI
operation, resulting in controller loop gain reduc-
tion and drift decrease. In this case, by five or
six percent of the friction torque, motor stops
positively. Fig. 10 applies to input circuit.

Base Block Signal

terms. and ) sends any one of the fol-
lowing commands and causes a motor to coast to
a stop.

Inputtinbase block signals (short-circuiting

- CLEAR
* F-STOP, R-STOP

+ Proportional drive

Fig. 10 applies to input circuit.

14



OUTPUT SIGNAL
Positioning Completion Signal (COIN)

COIN signal turns on when lag pulses reach pre-
selected values (1 to *7 pulses, or %63 pulses).
This is used as a positioning completion signal to
start the next action. It outputs open collector

signals. Operate the relay and use the contact
signals.
SERVOPACK | l—o——-—
i —
. OUT
+12v
ov !
I Max. =300mA
Notes :

1. Use miniature relay type MY4Z rated 12
VDC made by Omron Corporation or the
equivalent.

2. Be sure to connect a surge suppressor in
parallel with the relay.

Fig. 11 Output Circuit

Servo Alarm Signal (ALARM)

ALARM signal is turned off when the following
troubles are detected. At the time, output
transistor is turned off (Base off) and a function
of motor drive circuit is stopped.

* Error counter overflow

* Motor locked condition for more than 2 seconds
+ Overcurrent

- Overvoltage

- Open phase of feedback pulses

+ Defective or short-circuited control power of

+5 V or %12 V

Activation of alarm circuit will activate base
block circuit and stop motor operation.

Alarm circuit is a memory circuit. To erase
the memory, use either of the following methods:
@ Shut off control power,

@ Input base block signal externally.

Fig. 11 applies to output circuit which outputs
open collector signals.

Feedback Pulses
[Ad(OUT), B4(OUT), Cé(OUT) ]
: Aaﬁ(oﬁT), B4 (OUT)
Phase A, B, and C (Zero point pulses) pulses

from PG are of open collector outputs. They
are received by Servopack and then output.

15

SERVOPACK |
OUTPUT : A¢ (OUT), B¢ (OUT)
gL |
l Imax. =40mA
ov ! * Max Operational Voltage : +12V
* Max Sink Current: 40mA
Fig. 12 Pulse Output Circuit
Cé (OUT)

Zero point pulse signals from PG.
for PG with zero-point pulses.

Used only

Power Supply (+12V) for Relay Drive

Relay drive for COIN and ALARM.
Since allowable output current is 160 mA, up to
2 relays can be connected.

Power Supply (Vcc) for Optical Encoder

This power supply (+5 V or +12 V) is used for
optical encoder (PG). Voltage level is set to +5 V
or +12 V by an internal switch.

WIRING FOR POWER SUPPLY

(1) Be sure to make a sequence so that base

block (B-BLK) signal is released after control
power (100 VAC) and main circuit power are

applied to Servopack 0.5 second and over.

(2) Disconnect the main circuit power supply to
the Servopack at least 1 second before control
power is turned off.

(3) If Servopack is applied for control of vertical
shaft, separate mean should be added to prevent
lowering of the shaft at power-on or power-off.

SEQUENCE CIRCUIT FOR PROTECTION

(1) Alarm signals such as thermal relay, Servo-
pack, and blown fuse indication should be
connected correctly. Make a sequence so that
Servopack power is shut off if these alarm sig-
nals are activated.

(2) Where operation distance of driven machine is
limited, limit switches should be provided in order
to protect the driven machine and Servopack unit.
The following sequence circuits should be formed.

- Activation of alarm limit switches will stop motor
by dynamic braking.

+ Activation of overtravel limit switches will turn
off all the powers and protect the machine.

[

PR,

G

el

[

|
4



WIRING PRECAUTIONS

(1) Make tap connection of power transformer
(1T) for Servopack as shown in Table 8.

(2) Use shielded cable provided for signal line
(PG) to Servopack.

(3) Do not apply any tension to leads for I/0
signals because Servopack is ered through the
connectors using leads of 0.2 mm? or 0.3 mm?

(4) To avoid malfunction caused by noise.

+ Insert an insulating transformer (2T) and noise
filter (1LF) between control power supply (100
VAC) and AC main power supply.

- Be sure to install the noise filter, Servopack
unit and the indicating counter as close as
possible to each other.

* Be sure that connections to primary and sec-
ondary windings of the transformer and noise
filter are not run together. Ground terminal
should be connected to ground pole or the
equivalent by ground conductor.

- Be sure to connect surge-absorbing circuit to
coils of relays, contactors and solenoids, re-
spectively.

* Be sure to make connection with a space of
30 cm between AC power lines and DC power
lines or signal lines such as PG or reference

Table 8 Tap Connection of Power Transformer (1T) for Servopack Type CPCR-PFIi{ B

circuit and do not run within sam
duct.

(5) Make one point ground connectig
1002 in accordance with Japanese st
or refer to the national local codes).
larger conductor (braided-copper wir
leads of 3.5 mm? or more).

(6) If motor should be electrically msula
machine by oil, etc., make a separate
from motor base to ground.

(7) Transformer for Multi Servopack U

Where two or more Servopack units are

to one transformer, each Servopack units
an independent secondary winding of the trap
former. For an exclusive transformer for m
Servopack units, contact your Yaskawa repr

sk S

POOR GOOD

Fig. 13 Connections of Transformer
for Multi Servopack Units

Supply Voltage 100V AC (50/60Hz)

110V AC (50/60Hz)

200V AC (50/60Hz) | 220V AC (50/60H2)

Tap Connection

un i uis
ul }

Vil
U2t

L

J o 3
! DC REACTOR | MODULAR
! THERMAL:  SERVOMOTOR
| o oA L et
! TRANSFORMER (17T) Ll L2f—oflot
! [t} 1
| u I
i ! I ! B iy
: L ! i
! L] v -
: (3.5mm* MIN) s 1
! ENCLOSURE C;RCV;';AFCK Gl
! INSULATING ; o ! ‘e filteT
I NOISE TRANS - NOISE B i * Recommended noise filté
\  FILTER*| [FORMER(2T) FILTER : ! «1LF: Type LF-205A
JRY :
T T . . serieS .
100 OR s : b ; 2LF: Type LF AC input,
200 VAC i 100VAC 0 + If noise is superposet figure left.
(3.5 mer MIN) N e 1CN N ——— 4 connect 2LF as shown i1
| ENCLOSURE ENCLOSL(JSES chi_ﬁsILJ;tr - R S PG Notes : onductor of 3.5
i S5mm” M - - c
_________ 3 RS N 1. Use braided-copper
t
I 1[_ . - C4 E 7_}7—*—1 GROUNDING OF mm? or larger for gr rounding bts should
‘ i CONTROL RELAY | - ! MOTOR BASE 2. Zero volt lines in the CiT! 1
I | SEQUENCE | ! 2 N ¢ the termma
. \ T ' (3.5mm®  MIN) be connected to ﬂround a
\ | | = SIGNAL-GENERATING T ! k (C PF‘ ’
J i T CIRCUIT PROVIDED | l E of Servopac
- | | BY CUSTOMER I (3.5mm? i
i - .
_________ . H
| MIN) I Fig. 14 Typical Groundind
| ENCLOSURE |

~ GROUND PLATE

GROUND : ONE-POINT GROUNDING
(1002 OR LESS)




INTERNAL SWITCH SETTING

STANDARD SETTING

Servopack has been factory-adjusted in basis of
standard setting specifications given in Table 9,
Fig. 15 shows switch arrange-

before shipping.
ment and standard setting.

Table 9

Servopack Standard Setting Specifications

Item

Standard Specification

Reference | Voltage Level

+12V

Sign + pulse train

+12V

90° Phase shift, 2-phase pulses
(Multiplier: 1)

Pulse Signal Form
PG Power Supply
Signal Form

FB Pulse

PG Output Stage

Collector output, +12V

Freq. Div. Ratio
(f/f Ratio)

X1 (Without f/f conversion)

CLEAR, INHIBIT Signal Level {412V

No. of Bits of D/A Converter .
(D/A gain) 10 Bits
Set Width of Positioning Comp.

Signal (£ 4 ¢) +7 Pulses

Value Iindicated by Indicating
Counter (optional)

Reference pulse Indication

: CH-17 CH-24
S EE L @° O
8O CH-12 CH-11
1
s 3~o [EE @°  ©Om
W-2
?2 FFSW-5
20 FF 2o 195
Pio=° Isw-3 o~ | [539
80 5o T
28 IFF io 185
D 20 o}
E T
FFSW-6
4SW
(FB PULSE FORM) [§[50
OIX[OIX[OXIX] [7]co!
XIXIOIXIOIO] [6lo¢]
OXXIOCIOX0| [5les
xal2 =2 x1 jCWE S 410 O
2-PRASE. PULSE Ew ; ig
BEE
19
CH-30 CH-16 CH-15 CH-23
@) @) O C Upror

{OVER SIGNAL
PROCESSING)

GVER2 CLAMP[O™

Note: Setting pins have been

inserted into

17

OVER2 2xD/A U BSW.
. [io
HER
|81 ol
_S-OO
e o)
310 Q|
(COIN SIGNAL WIDTH) [2]o o]
XIXIXIXXIXIXXIO Lo
OIOIOIOX X X[ XX
OIOIX X O[O XX
OIXJOPROIXIO X (EXTERNAL
X 0fx) | £2f 23|24 25f26] 27 2064 ss“r OLTPL’T })LLSE\/
“ (D/A-BIT) (REFERENCE  [a[oo)
OIOIxIX PULSE FORM} 7{0 ol [X]|FB SIDE
SJOIXIOIX] o XIXIOIOIO] [8]0 9 7s
B 12bus 9 [z} (@ IOI0I0I0X] [5jo
B.028 10bus B = OO0 5]
—IXIXO00] TEloo g 98
& A X
| Slelelo IR wr=a'e)
CH-26 XOXIO) [1[e 108
. s Jow] il xzfxe CH-13 g.n
P hoow]2 PRASE PULSE Ve JO 25’
CH-14 55
e =
CH-22 FF\"vGAL\’
(@} [RET ;
e 2oy
C}j;ZO 1FF\'> 12VR
C}?I cx-*v—cmx
— 2VR LIVR
c}? CUR. LIM ZERO‘3{CFV)
Ofsw] 16\'R
I-TIME VR
N I7VR SPEED
’VR CUR. GAIN
ZERO (D/A)
1svR OL-TIME
5
CH-19 CH-10 CH-7 CH-28
o @) @)

33.19.1

ICN

50.32.18

crvicom

—
4]

(Consecron)

.
=
2]

TG Cs

CUR:GND

b
o
w

3
&

o

bt
»
w0

o
S
w

E

CFV

o

=
)

E
o

SLP

o e8]
Lelo.

ZERO

Fig. 15 Setting Switch Arrangement and Standard Setting




CHANGING OF SWITCH SETTING

When changing of switch setting is required, use

Table 10 Voltage Level Setting

> the switch setting procedure shown in Fig. 16. ltem +5V +12V
1S 18
. Reference Pulse 1 [0 0]o]s 1 3
Switch to be used I
Select reference pulse voltage level 1S 28 Voitage Leve 2 S 25
(5V/12V). ‘ 1[oools | 1[ofo0]s
CLEAR, INHIBIT 3S 3S
Y Voltage Level 1foelols | 1 3
TLEAR S 4S
Select voltage level of CLEAR/ 3s Feedback (FB) Pulse 4 ‘
INHIBIT signal (5V/12V). Voltage Level 1[0 6lo}s 1[oJo 6] 3
5 S 58S
‘ PG Power, Voltage 13 EEGE
Select FB (PG output) pulse voltage 4s
level (5V/12V). Reference Pulse Form Setting
Only for 90° phase difference, 2-phase signals as
shown below, set switch 5SW-1, 2 and 3 according
I Select PG power supply (6Y/12V). 58 to the reference pulse form and the multipliers.
Si Table 11 Setting in Accordance with
Select reference pulse mode (Sign 5SW-1 to 3 Reference Pulse Form
+ pulses/2-phase pulses).
Reference Pulse Form | Multiplier | Setting of 5SW-1, 2, 3
|
3] 00
Select FB pulse form. . 4SW-5 to 7 Sign + Pulse Train _ 9 \C,lgDF
(Phase A, B X 1, 2 or 4 times) 1 o
‘ ’ CM
—  of X1 2 MODE
Decide frequency divided ratio O 1
FB pulse (f/f ratio). 48SW-2
2(4sw+58W+63W} FFSW-1 to 6
o Z(ASWASSWHOSW)
f/f ratio = 533 ) 3
90° Phase Difference N 5 CM
2 Phase Pulses MODE
1 [oNe]
Set BIT number of D/A convertor. 7SW-1, 2 3 | @) ]
) CM
X4 21 00
MOD
_____L_,__ jex -
Set positioning completion (COIN) 7SW-3 to 6
signal width.
Feedback (FB) Pulse Form Setting
| Set the switch 4SW-5, 6 and 7 according to FB
Select output pulse for indicating s p_ulse multipliers (?00 phase difference 2-phase
counter. signals) as shown in Table 12.
Table 12 Switch Setting According to
Y FB Pulse Mutltiplier
. . 7
Fig. 16 Internal Switch Setting Procedure %1 6
5
I Settin
Voltage Level S g ;
/\* Voltage level (+5 V or +l2 V) of signal or optical X2 g
- encoder (PG) should be checked, and then set by
using 1S to 5S.
7
x4 6| oo
5
18




Setting of FB Pulse Frequency Dividing Ratio
(f/f Ratio)..4 SW-2, FFSW-1 to 6

(1) Where frequency dividing ratio = 1 :
When f/f conversion is not made, turn off 4SW-2

(no installation of setting plug). When 4SW-2 is
OFF, setting of FFSW-1 to 6 is ineffective.

(2) When f/f conversion is to be made :

Frequency dividing ratio k (0<k<1) for £f/f con-
version is obtained by the formula below, when
the following data are given from the specifica-
tions:

* Load displacement per motor revolution=AL mm

- Displacement per pulse (lowest setting unit)
= A2 mm/pulse

. Number of output pulses of PG per motor
revolution = n pulses

0 <k = ALIANS <1
nx K

K : Multiplier (1, 2, 4)

The positioning accuracy is influenced by the
value of the frequency dividing ratiok . Calcu-

late it to at least 8 digits after the decimal point.

(a) Turn on switch 4SW-2 (install the setting
plug) .

(b) Convert the value of [8388608 x k ] into
binary form

[8388608xk] = 1x (FFSW-1 Data) + 16

x (FFSW-2 Data) + 162
(256)

X(FFSW-3 Data) + 16°
(4096)

x(FFSW-4 Data) + 16"
(65536)

x(FFSW-5 Data) + 16°
- (1048576)

x(FFSW-6 Data)

(c) Set each scale of FFSW-1 to 6 according to
each data (0 to 15) shown in Table 13.
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Table 13 f{/f Ratio Setting List

Data of FFSW-1 to 6 | Scale of FFSW
0 0

OO N O] G D WIN] -~

M MOIO|W|>| O] N OO M w) N —

(3) Setting example:

Where frequency dividing ratio
k=0.95768726,

(a) 8388608 x 0.95768726 = 8033663.011
(b) FRound out decimals larger than 0.5 or other-
wise disregard them and convert the result into

hexadecimal form.

(c) 8033663 = (7TA957F) HEX

FFSW-1

FFSW-2 [> FFSW-5
FFSW-3 {> FFSW-6

FFSW-4

=:1 XF ........ FFS“f_l
+16X7 - FFSW-2
+167X5 - FFSW-3
+167%9 - FFSW-4
+16'% A - FFSW-5 >
£16°X7 - FFSW-6

\V4

\V4

Setting of Number of Bits for D/A Converter

Set number of bits (9 bits, 10 bits, 11 bits, 12
bits) for the D/A converter specified by lag
pulses in the error counter with 7SW-1 and 2.

Table 14 Setting of Number of Bits for
D/A Converter

9 Bits

2 2 2|00 2lo00
1
1 Jaw | 100 75w 11 °° Joow

10 Bits 11 Bits 12 Bits

7SW

et



Calculation method for starting time, Positioning 10°P gain, and number of bits for D/A converter

} Table 15 Macl"h‘ine specifica’(ions and Electrical Specifications
Machine Specifications Motor Servopack
Axis Type Type CPCR-
Moving Member T
oving . .
Speed (Max.) /min Rated Speed (N) r/min AC Input V, ¢
. R
Overall Reduction Rated Motor kg-cm Max. Output Vv
Ratio Torque (TM) Voltage
Load Torque at Motor | | . 2 ] Max. Output
Shaft (T0) kg-cm Rotor Inertia (GDg) kg-cm?2 Current A
Load Inertia at Motor \ Rated Motor Continuous Output A
Shaft (GD}) kg-cm? Current (ia) A Current
. : ; Max. Set Current
Electrical Resolution /pulse Feedback Unit Type TFUE- (Ip) A
Electrical Accuracy +pulse Ta= _’__V/_r/mm —
} (At Motor Shaft End) PG — p/rev

. Starting time
Table 16 Number of Bits for D/A Converter and

5+ GDI) X N x 107 , .
(GDi + GBY) L Js Setting Width of Positioning Completion Signal

_ (GDy+ GDYXNX107
ta = T35 X (ip/ia X Tu X 0.95— TV

Lag Pulses in No. of Bits | Positioning Completion
. Positioning loop gain Error Counter: |for D/A Signal Setting Width:
5 3 Converter | £ A¢ (Target)
k=7 = s £< 512 (pulse) 9 Bit +2 pulses
> . No. of lag pulses in error counter 512< <1024 10 Bit +3 puises
f 1024 = ¢ < 2048 11 Bit +4 pulses
7
T T [ Jpulses 2048 < ¢ < 4096 | 12 Bit +5 pulses
fin: Reference pulse frequency (pps)
Setting of Positioning Completion (COIN) Selection of Indicating Counter Output Pulses
Signal Width Select the indicating pulses for the indicating

counter (optional) by setting 5SW-7, as follows.

Set 7SW-3, 4, 5, 6 according to the positioning
completion signal width determined by the number

of bits of the D/A converter as follows. Table 18 Setting of Puises for Indicating Counter
For Indicating Accumulative | For Indicating Accumulative
Table 17 Setting of Positioning Reference Pulses FB Pulses
letion Signal Width
Comp g s ow
+1 Pulse +2 Pulses +3 Pulses +4 Pulses , oo
7SW 7SW 7SW
6l oo "5V 6|00 6/ 00 8] oo
5 5 5 500
: sl 00 sgool |4
300 3 3l oo 3
+5Pulses +6 Pulses +7 Pulses | +63 Pulses
7SW 7SW 7SW
b 6| 00O TSW 6, 0O 6] 00 5| [0.0]
J 5100 5 o0 s5i00 5l oo
4 4 0O 4 00 4l oo
3l oo 3 3l oo 3l oo
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INSTALLATION PRECAUTIONS
LOCATION

(1) When installed in a panel:

Keep the temperature around Servopack at 50°C
or below. Avoid blowing cooling air directly
against the transistors on the printed circuit
board.

(2) When installed near a heat source:

Keep the temperature around Servopack below
50°C.

(3) If subjected to vibration:
Mount the unit on shock absorbing material.
(4) If corrosive gases prevail:

Avoid the location where corrosive gases exist
as it may cause extensive damage with long use,
especially:

+ Poor commutation of the motor commutator.

- Defective switching operation of contactors and
relays.

(5) Where unfavourable atmospheric conditions
considered:

Select a location with minimum exposure to oil,
water, hot air, high humidity, excessive dust or
metallic particles.

(6) Servopack unit Type CPCR-PF05B employs an
externally fan-cooled method. To circulate the
cooling air, locate cooling fan at the back of or
below a heatsink. See Fig. 17.

(7) When more than three Servopack units Type
CPCR-PF01B and 02B are located in parallel, heat
cannot be dissipated effectively. Locate cooling
fan at the back of or below the units to circulate
the cooling air. See Fig. 8.1.
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Fig. 17 Cooling Direction and Clearance

MOUNTING

To maintain effective cooling conditions, mount
the unit vertically on the wall using the four
mounting screws as shown in Fig. 18.

—+ =

d d

(a) Front Mounting (b) Rear Mounting

Fig. 18 Positioning

CABLE LENGTH

Cable length between Servopack and related
units, or devices as follows. The cables should
be separate from noise source to prevent erro-
neous operation caused by noise interference.

3 meters max between Servopack and signal
generator or relay sequence circuit.

3 meters max between Servopack and indicating
counter.

10 meters max between Servopack and optical
encoder (PG: +12 V level).

NOTE

When PG of +5 V level is used, the cable
length should be 3 meters max. with no
noise influence.

10 meters max between Servopack and tacho-
meter generator. )




TEST OPERATION ADJUSTMENT
CHECKS BEFORE TEST OPERATION

Before turning on the power supply, carefully
check the wiring for conformance with the con-

nection examples given in Section 5.
(1) Connecting the output relay surge absorbing

diode with the wrong polarity may burn out or
damage electrical parts in the Servopack.

+12V

IF DIODE IS CONNECTED WITH
THE WRONG POLARITY, OUTPUT
TRANSISTOR IS DAMAGED

Fig. 19 Output Relay Circuit

(2) If the wires are connected in reverse pola-
rity to the motor, TG and- PG, the motor runs
out of control. Make sure that the feedback
loops for TG and PG are constructed in the neg-

ative feedback mode.

[Connection when Motor and PG (YASKAWA) are
in one unit. ]

Fig. 20 shows correct connections to various
units for forward running (CCW as viewed from
load side). With the PG output pulses, phase
A is 90° behind phase B. 1If any one of the
connections is reversed, the motor runs out of

control or hunts.

[Connection When Motor and PG are installed
Separately. ]

Fig. 21 shows correct connections for forward
running (CCW as viewed from load side).

Make connection so that lag pulses of A-and B-
phase (output pulse) for the separately installed
PG are as shown in Fig. Z21.

To reverse the reference direction and motor
running direction, reverse the polarity of the

servomotor, TG, and A- and B-phase of the PG.

MODULAR
SERVOMOTOR
A d
SERVOPACK
| CPCR-PF
2B B"T
]
1cn 18
16 |
i
| LAG FROM PHASE B. |
90° i b
{ |
As l
B# !
t |
1CN // :
]
45 g; ‘ s
10 PG
p Cé) &‘\ !
14 0V ¢ Y% )
! 5 +V {12V OR 5V) D>
g ov call
L ~ F

Fig. 20 Polarity at Correct Running of Motor

— — " T?IR "
MOTOR]
SERVOPACK TA . -1
i CPCR-P !
(1B ! !
BJ( — L 1
] B |
G 1
1cn18 -
16
PHASE A :90° PHASE
{ LAG FROM PHASE B.
90"
!
A¢é
B¢
t
ICN /
! _
Ad
45
46 B¢
47 (Cé) 1
13 oV
|
Fig. 21 Polarity at Correct Running of Motor

(Separately Installed PG)

SERVO-

IMOTOR

TG

PG
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TURNING ON POWER SUPPLY ADJUSTMENT

When starting the test operation with modular Adjust the system with the servomotor coupled to Ty
servomotor, first run the servomotor without a the driven machine.

load, to avoid unexpected mishaps.

Where the test operation must be started with the (1) Connect an oscilloscope (memory scope is pre-

e

motor coupled to the driven machine, start the ferable) to the check terminals - 0V on
motor after preparing for an immediate emergency the Servopack.
stop.

(2) Input the maximum frequency reference pulse
(1) After the Servopack setting and the wiring for the specifications of the system being used,
check have been completed, turn on the power and observe the TG waveform. The TG voltage

supply. If the sequence has been made correctly should be 7 V/1000 rpm within % 10%.
(see Fig. 7 Connection Diagram), the power is

supplied to the control power circuit and, after An example of TG waveform for forward run-
the timer counts (0.5 s min.), the Servopack is ning is shown below.

energized. In this condition, the Servopack is

reset to the initial state, and the error counter v REFERENCE PULSE

is 0, so that the motor is in standstill. e

(2) The following LED lights to indicate the

0 —t— .
correctly energized state. \ / l MAXIMUM MOTOR SPEED )
(TG WAVE) i
+ Servopack : DRIVE t

Fig. 23 Example of TG Waveform
at Forward Running of Motor

(3) Run the motor by giving reference pulses of
a low frequency.

- When FB pulse AJ(PH-A input) is input cor-
rectly, blinks, and when B¢ is input
correctly, blinks.

(The above LEDs light continuously when the
signal line is broken, and if it is shortcircuited
to 0 V, the LEDs go off.)

(3) When the TG waveform overshoots or under-
shoots at the leading or trailing edges, turn the
potentiometer on the Servopack counter-
clockwise until the overshoot or undershoot just
begins to damp out, and leave the potentiometer
at this position.

* Check the motor running direction for conform-
ance with the commanded running direction.
With the reference for forward running, the
motor runs CCW as viewed from the load side.

If the overshoot or undershoot remains, even
with the fully-turned counterclockwise,
the D/A gain is too high. Readjust after setting
the D/A gain of the Servopack to the next lower
bit, for example, from 9 bits to 10 bits. Poten-
tiometer is used for position loop gain
(kp) adjustment.

(4) An Example of optimum setting from the TG
waveform is shown below.

583-144

Fig. 22 Direction of Rotation of Motor
at Forward Running Command

Check that the motor stops when the reference
pulse is discontinued.
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TROUBLESHOOTING

If a malfunction occurs, checking must be started
SERVOPACK 0 with the assumption that t}}e failure was cagsed
UNDERSHOOT by either erroneous operation or faulty equipment.
COUNTERCLOCKWISE Condition of the digital control unit is easily
OVERSHOOT . checked using LED provided on the check panel
POSITION LOOP GAIN (kp) TOO HIGH and input /output terminals. The follox.;vmg charts
show typical examples for troubleshooting.

TG VOLTAGE

TG VOLTAGE POWER SUPPLY
SUITABLE GAIN (kp) Faulty, or fluctuation of, control power supply
0 SETTING voltage exceeding the following limits may cause

overrunning of the motor or inaccurate control.

100/110 VAC or 200/220 VAC %10% for main
circuit voltage (primary side of power trans-
former)

TG VOLTAGE - 100 VAC for control power supply voltage lead

size should be 2 mm? or more.
0
SERVOPACK ‘\f
CLOCKWISE
t

POSITION LOOP GAIN (kp) TOO LOW

Fig. 24 Adjustment by TG Waveform

Corrective Action when Adjustment is impossible

> With D/A gain set to 12 bits, when overshoot
or undershoot cannot be eliminated by turning
the potentiometer on the Servopack fully
CCW, no further adjustment is possible with
Servopack. Proceed as follows:

(1) Use acceleration/deceleration control on the
reference pulse input to make it a ramp input.

‘ fin (pps) fin (pps]
) = | 7

Fig. 25 Corrective Action ] at
impossible Adjustment

(2) When the ramp input is already used, extend
the acceleration and deceleration time further.

R 2
fin fin t t2

=

Fig. 26 Corrective Action TI at
\ Impossible Adjustment
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ALARM BY POWER ON

Alarm caused by
turning on power.

Motor DC
reactor connected
correctly ?

Correct connections.

TG connected

correctly ? Correct connections.

PG connected

Correct connections. = Motor terminals (A and B):
correctly ?
» @ voltage-servopack
terminal A
- ©) voltage- servopack
terminal B
Direction of
motor rotation match i
otor connections. — ; .
phase of TG and PG Correct m TG terminals: :
output pulses ? - ® voltage-0V (1CN-16) >
Motor rotation: CCW « © voltage-TG input /
Viewed from > (1CN-18)
Opp. drive end
Main and
Control circuit voltages Check the power. —®= PG signal phase:
meet the ratings 7
Aé _J L_] E_ICNA4S
Bg-l LT L icNeas

-~ )

Base block or
EXT-PIC signal kept on
until main circuit voltage
is turned on.

Change sequence.

Reference
pulses kept input?

Input reference pulses
after power supply rises.

Failure of internal circuit
of the unit. ')

Fig. 27
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MOTOR WILL NOT RUN BY REFERENCE PULSE INPUT

Motor will not run when
reference pulses are input.

Change sequence.

Check signal generating circuit.

Check connections.

Servopack failure

)

Base block, reset signal NO
released ?
YES
FWDor RVS RESET input NO
signal processed correctly 7 __
YES
Reference pulses fed from NO
signal generating circuit ?
YES
Signal sent to input signal NO
check term ?
YES
D/A output sent ? NO
YES
Motor alarmed after rotated NO
for a moment ?
YES
Alarm circuit activated by NO
turning on power?
YES
Turning on power causes
alarm. See Fig. 27.
Fig. 28

Check load torque or inertia.
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INACCURATE POSITIONING

< Positioning accuracy )

NO

No. of input reference pulses
correct ?

!

Correct reference pulse
generating circuit.

Timing of reference pulse NO

and sign OK ?

YES Check No. of feedback

Repair.
« Slip
- Backlash
« Move amount 1 pulse from PG
» Coupling

27

pulses.

- Check motor or PG shaft
rotary angle.

- Check feedback pulse counter.

Check feedback pulse

communication circuit. Change set value.

« Servopack failure
« Servopack malfunction by noise.

» Repair or replace.
« Check the noise.

Fig. 29
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ALARM DETECTIVE CIRCUIT ACTIVATION

Detected Alarm

Possible Cause

Error Counter Overflow

(1) Feedback pulse not returned after reference pulse input
« Motor locked

« Incorrect PG signal pulses
(Disconnection, short-circuit, power not applied, defective PG unit)

- No motor drive output due to Servopack failure

(2) Motor coasting

« Incorrect wiring
(Incorrect phases between PG, TG, and motors)

« Servopack unit failure
(3) Operation distance
(operation correct)

« Incorrect servo adjustment...
Low servo gain

« Incorrect calculation of load capacity...
Overload, too excessive load inertia

« Too high frequency of reference pulses

Current Flow Exceeding
the Rated Current at Overload
for more than 2 seconds

(1) Motor shaft locked by brake...
Incorrect operational sequence

(2) Heavy load exceeding the calculation or large inertia...
Incorrect selection of motor capacity

(3) Frequent start and stop
(RMS value of torgue)

(4) Overload detecting level low...
Incorrect Servopack adjustment

QOvercurrent Flow
(Current Exceeding

the Rated Value of Power
Transistor)

(1) Incorrect wiring for foad

(2) Motor failure
(Internally shortcircuit)

(3) Reactor failure
(Layer shortcircuit)

(4) Main circuit power shortcircuit due to defective inside components

(5) Power transistor trigger due to noise ...
Power shortcircuit by power transistor

Overvoltage
(Main Circuit Voltage too High)

(1) Supply voltage too high

(2) Incorrect connection of power transformer
(3) Motor speed too high

(4) Large inertia of machine

(5) Minus load

Open Phase of PG Signals

(1) Open phase of feedback puise from PG...
Disconnection, short-circuit, defective PG unit or Servopack compo-
nent)

(2) Long starting time due to overload or high load inertia...
Incorrect adjustment

+5V, £12V Shut-off

(1) Load shortcircuit
(2) Load shortcircuit due to defective components

(3) Defective control power
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DIMENSIONS in mm

SERVOPACK

Servopack Connector

Cable Connector

Remarks

1CN
For Input
Signals

Servopack accessories
« Housing: MR-50F

(soldering
« Food: MR-50L

type)

Made by Honda
Tsushin Co., Lid.

2CN

(For Indicating
C

ounter

PS-20PA-D4LT1-LN1

Optional

Japan Aviation
Electronics
Industry, Ltd.
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POWER TRANSFORMER

SECONDARY (M3)
/ D MAX

PRIMARY (M3)

|

@
@

:?' | F
£ (CUT
A

DEPTH)

THERMAL RELAY
Type RHP-15, -15/;__F

29

RESET ROD
74.5

TERMINAL SYMBOL

4‘——‘ DRILLING PLAN
Q \t—)

#‘\5.3 DIA HOLE

8
|
S
3% _&/1\44 TAPPED HOLE

APPROX MASS: 0.3kg

1

I

Type Approx Servopack
(Capacity) | ~ | B | ¢ | D | E Fle@ N Combined
CPTi0094
ey | 115]104] 81]135| 90| 7 [ 30| 52 |CPCR-PFOIB
Coouae [ 130 117] 90[140] 5] 7 | 30| 62 cpcREEOTE
C(%Bg)c\)/%7 1301117 | 90|165 120 7 | 30 9.5 | CPCR-PF02B
O oAy " | 150 | 160|104 [ 170|125 7 | 30 | 16 |CPCA-PFOSB

Note: Dimensions of the transformers for multi Servopack units are not

indicated in the table above.

DC REACTOR
(1) Type X3064

$ 4.3

100

|
l,
N iy

0 Y [ 43

59 4.4 DIA 5
HOLES

APPROX MASS:1kg

31

(2) Type X5006

L 50 1N 60

74 4.5 DIA 70
HOLES
APPROX MASS: 1.3kg

N



SERVOPACK

DC SERVOMOTOR CONTROLLER FOR POSITIONING CONTROL

TYPE CPCR-PF{_:i iB /[

TOKYO OFFICE  Ohtemachi Bldg, 1-6-1 Ohtemachi, Chivoda-ku, Tokyo, 100 Japan

Phone (03) 3284-9111, -9145 Telex YASKAWA J33530 Fax (03) 3284-9034

SEQUL OFFICE Seoul Center Bidg, 91-1, So Kong-Dong, Chung-ku, Seoul, Korea

Phone {02) 776-7844 Fax (02) 753-2639

TAIPEI OFFICE  Union Commercial Bidg, 14F, 137, Nanking East Road, Sec 2, Taipei, Taiwan
Phone (02) 507-7065, -7732 Fax (02) 506-3837

YASKAWA ELECTRIC AMERICA, INC. : SUBSIDIARY

Chicago-Corporate Headquarters 2942 MacArthur Blvd. Northbrook, Illinois 60062-2028, U.S.A.
Phone (708) 291-2340 Fax (708) 498-2430

Chicago-Technical Center 3160 MacArthur Blvd. Northbrook, lliinois 60062-1917, U.S.A.

Phone (708) 291-0411 Fax (708) 291-1028

Los Angeles Office 7341 Lincoln Way, Garden Grove, California 92641, U.S.A.

Phone (714) 894-5911 Telex (230) 678396 YASKAWAUS TSTN Fax (714) 894-3258

New Jersey Office 30 Two Bridges Road, Fairfield, New Jersey 07006, U.S.A.

Phone (201) 575-5940 Fax (201) 575-5947

YASKAWA ELECTRIC EUROPE GmbH : SUBSIDIARY

Niederhochstadter Strage 71-73, W 6242 Kronberg-Oberhtchstadt, Germany

Phone (06173) 938-0 Telex 415660 YASE D Fax (06173) 68421

YASKAWA ELETRICO DO BRASIL COMERCIO LTDA. : SUBSIDIARY

Av. Brig. Faria Lima, 1664-cj. 721/724, Pinheiros, S&o Paulo-SP, Brasil CEP-01452 /
Phone (011) 813-3933, 813-3694 Telex (011) 828638 YSKW BR Fax (011) 815-8795 <
YASKAWA ELECTRIC (SINGAPORE) PTE. LTD.

CPF Bldg, 79 Robinson Road No. 13-05, Singapore 0106

Phone 2217530 Telex (87) 24890 YASKAWA RS Fax (65) 224-5854

YASKAWA ELECTRIC CORPORATION
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