DIGITAL METER RELAY
MODEL AM—147

INSTRUCTION MANUAL

Introduction
Thank you for purchasing the Model AM—147 Series digital meter relay. Prior to operation,
please check that the meter has not been damaged during transportation.

Make this manual easily available to the operator of this meter.

Safety Precautions

/N Precautions

(1) If voltage or current exceeding the allowable maximum voltage or current is applied
to the input terminals, the meter may be damaged.

(2)Apply power within the applicable range of the meter. Otherwise, fire, electric shock or

meter damage may result.

(3)The contents of this instruction manual may subject to change without prior notice.

(4) This instruction manual is carefully prepared. However, if any mistake or omission is
found, contact your nearest Watanabe agent or Watanabe directly.

(5)Keep this manual available easily anytime.

WATANABE ELECTRIC INDUSTRY CO.,LTD
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MODEL AM-147 Series

1. Prior to operation
1-1 Terminal connection and description

B Lower screw terminal board

11 [IE
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CEREHIC)
okERRPRRRE

LI:—-lJE Co .u: POWER
I_H_I
1
Terminal NO. Function name Outline
00© The connection terminals differ depending on the range.
Connect the input wires to the relevant terminals by
referring to the following table.
Input terminals TYPE AD-®@ B2-@ Ce®-®
(HI side) DV 14:£99.99V 13:£9.999V 11:£99.99mV
RANGE 15:£700.0V 1V:l to 5V 12:4£999.9mV
DA 25:+999.9mA 24:+99.99mA 23:4£9.999mA
RANGE 2A:4 to 20mA
@ Input terminal Analog input grounding terminal
(LO side)
® Common terminal Common terminal for control input
(CoM) (This terminal is isolated from® (LO terminal).
® Grounding terminal
E terminal (E) As this terminal is charge by the neutral—point
potential of the supply voltage, do not contact this
terminal with any other terminal.
D® Power supply Power to the meter is connected to these terminals. (90
terminals to 264V AC)
(AC POWER)
O Pattern select Terminals to change the used pattern.
terminals(P.SEL)
© Peak hold terminal Used to display the maximum (PH) or minimum (VH)
(PH) value.
®@ Digital zero Used to measure the value just before this terminal is
terminal(DZ) shorted with this value set to zero.
Relay reset terminal | Used when all comparison outputs need to be turned off.
(R.RE)
B Start/hold terminal The measured data or comparison result just before
(S/H) this terminal is shorted, is held.
©®® Can be used for sensor power supply. These terminals
Sensor power supply ) .
. are isolated from all other terminals.
terminals (EXC) .
[24VDC/40mA max.][Isolation voltage: 500V DC)

B Lower screw terminal board

(4. 00T)
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o C w60 L0 ¢
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Terminal No. Function name Outline
0@ Analog output terminals Used for the specification of either analog or RS—485 output.
(A.OUT) Usually, these terminals are not used, but do not use them
RS—-485 output terminals for junction terminals.
(RS—485)

©ORelay output

HH to LL relay output terminals for comparison output. Relays
HH and HI use the common 'c' contact. Also, relays LO and LL
use the common 'c' contact.

Use these relays within their ratings.

250V AC 0.2A

120V AC 0.5A

28V DC 1A: Resistive load

©OPhoto—coupler output

HH to LL photo—coupler output terminals (NPN open—collector)
for comparison output.

3,3, and ®terminals: Collector side

@,®and @ terminals: Emitter side

Use the photo—coupler within its rated capacity. Do no apply
any reverse voltage to the photo—coupler.

Sink current: 50mA max. (Less than 30V)

Saturated output voltage: Less than 1.2V at 50mA

when the meter has the data output specification, its input/output terminals are
arranged as follows.

B BCD output connector (With strain relief type compressed connector)

Plug output conforming to the MIL Standard.

Use the connector attached.

This connector is interchangeable with any commercially available socket conforming to
the MIL Standard.

TTL or NPN open—collector output is available.

Comparison output
terminals

W)
o
o
®

EMABLE
OVER 0.COM
MC NG NG 0.C0M

]
ININ N B RININIE BE
gonnngoognfps
POL| | NENCNC DCOM
PC DCOM

/M Caution
The above NC terminals are vacant. However, do not use them for
junction terminals.
Accessory connector:HIF3BA—-34DA—-2.54R(H1ROSE ELECTRIC)
B RS—-232C D Sub—connector
This connector is not attached to the meter.

Use a commercially available 25—P D—sub—connector.

wwon

2 GEEBEE
iEiYelelslnlalel Jol 1 X 1 JOINNE
2 0 000000000000 Jia

/M Caution

The above o terminals are vacant. However, do not use them for
junction terminals.

Note 1:The analog or RS—485 signal is output between the O and® terminals of the
upper screw terminal board.

Note 2:For the analog output specification, either 4 to 20mA or 0 to 10V signal is output.

Note 3:For RS—485 and RS—232C, see the instruction manual for “AM-147 Series RS-
232C/RS—485".
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1-2 Dimensions and mounting {
B Dimensions (The following r
drawings are for the RS—232C

N
specification . )
o h i

L1

: 994994 g Lo l\&
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B Mounting

Make a panel cutout as shown in the following panel cutout drawing: insert

the mainframe in the panel from the panel front, then fix the mainframe from

the rear using a mounting strip.

oo 1 /. Y- >
+ 1 =
:‘,’I + 1= = et e

Mounting panel

-0 Mainframe ing stri
T | b y ; Mounting strip

o

o= — 4 ~—— Setscrew
= ] ]

S e ——

z [+ 3C 3

+ o
Front panel
MIN. 120
Panel cutout drawing
A\ Cautions ]
(1) Recommended panel thickness: 0.8 to 5mm \

Tightening torque: 0.39 to 0.49N - m (4 to 5 kg £ m)
It is recommended that the meter be installed where:

(2) the meter is not exposed to the direct sunshine,
the ambient temperature is between 0 and 50°C,
the relative humidity is between 35 and 85% RH,
the temperature does not change rapidly not to cause dew condensation,or

(3) Use this meter where there are no chemicals or gases harmful to electrical
parts nor dust.

(4) Do no apply vibration or shock to the meter.

Q) If the meter is installed within any equipment, disperse the heat so that the

temperature within the equipment does not exceed 50°C.
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1-3 Functional description

rrririiieeeiiiiiia SLOLLIEE
p— [— 1 rI:]
Hl!rh'-ir ! g | ‘ME PR HH'LL.F.
1 P i i o i
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Mé

No. Name Function
@ Displays measured value, error, each scaling value
Main display unit in setting mode, comparison value, and data during
condition data setting.
@ Displays HI/LO or HH/LL setpoint, minimum wvalue,
Monitor display units maximum value, difference between maximum and
blay minimum values, input value and message in setting
mode.
©) Pattern display unit Displays comparison data and scaling data patterns.
@ Coptl_’parison output display Displays the comparison output state.
uni
®) ME (DZ value memory) Lights when the digital zero value backup function
*é is selected.
i DZ (Digital zero) Lights when the digital zero function is activated.
TC: PH (Peak hold) Lights when the peak hold function
Rz (peak/valley/peak valley) is activated.
2 RE (Remote mode) Lights when the meter is in the RS specification and
.g is remotely controlled.
z HH/LL(Comparison Lights when the @ monitor display unit displays the
é value) HH or LL comparison setpoint.
® @ (Entry SW.) Used to activate the double function to establish
the data or to return to the measurement state.
@ (Mode SW.) Used to select each data setting item or to check
< comparison setting data.
g ® (Shift sw.) Used to select each data setting digit or to check
o Scaling setting data.
s (Increment SW.) | Used to set each data item setting (in order from 0
5 to 9 and from —1 to —9) or to check condition data.
© (Setsw.) Used to activate the double function to set the
relevant data directly or to change the display.

Note 1) Double function: Operation function to enter each setting mode by pressing the

relevant key while the [E or [E switch is being pressed.

Note 2) Condition data setting: Used to set data to determine the operation status of each

meter function.
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1—-4 Double function key operation list

Operaticn Function Operation Ref.
key page
Condition data Item shift( # w H~FP - o ) by pressing | Page 9
setting the @@ switch
E+@ (Measurement Data setting by pressing the &) switch
operation suspended) | Return to the measurement state by
pressing the [E switch.
Comparison data Item shift( # - -~4-{ ! )by Page 12
setting pressing the M switch
E+M (Measurement Data setting by pressing the or (&)
operation suspended) | switch
Return to the measurement state by
pressing the (E) switch
Scaling data setting Item shift( £ - -~4£ 2 )by Page 15
(Measurement pressing the M switch
B+ operation suspended) | Data setting by pressing the ®or (4
switch
Return to the measurement state by
pressing the (E) switch
Peak/valley value Item shift( P H—=u H—F 4 H )by Page 18
display pressing the M switch
S+ Input value display Clear of each peak value by pressing
(During measurement the (&) switch. Change between the
operation) peak and input value displays by
pressing the (§ switch
Change to the comparison setpoint
display by pressing the ([E) switch.
Comparison setpoint | Alternate change of the HI/LO setpoint | Page 18
B4 change — the HH/LL setpoint by pressing the
(During measurement | §+®) switches
operation)
Pattern change(During | Pattern change every time the Page 18
(8)-+@ measurement @)+@ switches are pressed (Changed
operation) 2 sec after change)

Note 1: When the double function is activated, always press the E or switch first.

Otherwise, no operation is accepted.

Note 2:The pattern can be changed only when the “ @

{n S

”(internal).

SEL

" condition data is set to
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2. How to use each function
2—1 Initial setpoint of each data

B Condition data

Initial value
Display Function .
v DA
o H (PVH) Peak hold mode setting PH PH
FAR A9 (RANG) Input range setting Ig 25
5 AP (SMP) Sampling speed setting ! i
ceYel (CYCL) Power frequency setting cn §n
aflu (MAV) No. of moving averaging times setting aF £ oF F
£l (FIX) Fixed zero setting af F o FF
bi n (BLNK) Display blank setting oF F o £ F
gL {PSEL) Pattern control select setting ou b out
5 - H (S—H) Start/hold type setting . a A
8dr {ADR) Communication device No. setting a.n a.n
b8 ud  (BAUD) Baud rate setting ggon 96800
b. v P (BUP) Digital zero backup ) aEE oF F
Pro (PRO) Switch operation protect setting 1 o F F o F F

Note 1: The above condition data is effective and common to any pattern from 1 to 8.

Note 2: A v ¢ (baud rate setting): Displayed only for the RS output specification.

Note 3: g 4+ (Communication device NO. setting): Displayed only for the RS—485 output
specification.

B Comparison data

Initial value
Display Function
DV DA
§-HH (5—HH) H H comparison setpoint 5000 50800
S-H ! (S—HI) H 1 comparison setpoint 1000 g0l
S-Lo (S—L0) L O comparison setpoint S070 5638
-t (s—LL) L L comparison setpoint __-________--_-__-_i?____-__________--_,__{‘[ _____
______ H-HH (H—HH) H H hysteresis setpoint 0 g
H-H ! (H—=HID) H 1 hysteresis setpoint ) a
H-Lo (H—LQ) L O hysteresis setpoint I I
H- 110 (H—LL) L. L hysteresis setpoint 4] I

Note 1: As the initial values prior to factory shipment, the above data items are set to

patterns 1 to 8.
B Scaling data

“Initial value
Displa Function
o DV DA
FSc (IF'SC) Fullscale value setting 89589 9999
Fin (FIN) ‘Input value setting for fullscale 939978 3889 E
of 5 (OrsS) " Offset value setting 2 o
o in (OIN) Input value setting for offset H t
ARo# ! (AOHI) Analog output HI setting 89899 99% 2
R0l o (AQOLO) Analog output LO setting th 0
d&évr (DEP) Decimal point setting
£ ! » 1initial value for standardized input
Initial value
Display Function ’
DV DA
Fin (FIN) Input value setting for fullscale S 000 22.00

Note 1l:As the initial values prior to factory shipment, the above data items are set to

patterns 1 to 8.
Note 2: The g+ ¢ and
specification

Rolo

Note 3: The digit set with the decimal point blinks.
No decimal point is set as the initial value prior to factory shipment.

settings are displayed only for the analog output
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2—2—1 Condition data settings

Condition data settings are used to determine the activation state of each function.
Pressing the B+@ front sheet switches sets the meter to any of the following condition
data setting modes.

Each condition appears on the monitor display unit every time the switch is pressed.
Set the desired data by pressing the or switch. The data thus set becomes effective
by pressing the © switch, and the meter is ready to start measurement.

[Ei+[4]
i Display . ]
Peak hold type lenking ST i — o F FUE)
e | PH (Peak hald) oe & sar b = J (4-3) Beight
=K= = = s
: - (Peak valley Jap——— By b= {1} Dark
SEEm JEE= P uHboid) Ty CHERTY O SE=T- R
e Pattern select
Input range . w1
srfting e | 0% setting | B8
= — I:l\"rlllpi- D“m E = ; ;E_L“-”“— S ——
-1 1= | code | code = i‘- pom | 1115 Sheetsw.
- ] — ! ima
= ! rAn — [} 1 ou ' o Dukgmllll
CEEmm JEER| | 12|42 mEHaE JEg= -
HEEGE LJEE 13 | 24 e
0% q setting -
: r5 E - El |':'| ; E Y -
lu [ pen F (Free-mn type)
Sampling speed - H ) TR p{One-shot type)
setting | seEsmm JEER
el duadcadbnd o7 wi ol
= e e [ 1o et
- -1 Communication '
-“! ol @ 20 | |device No. seting * ™
Eﬂ‘ = y yg
mmeEnm J2E2= g 80 G

Power frequency .
setting I 05

50w

cC
mEEGE JEE=

-
[=N=]

e [50
Y3 B0 s

ggpQ (w00
ygono e

i .
R o T aypp e
times setting ) ] {jjﬁjia:;m J:J gg e FHEI T
25 5 S/ #; oFF H Digital zero r.ralu.;1 &
“mn E o —3l 2 Ib backup setting -
T iy D =, Y e as a o e
EEEEE JEs FE [oFFwn
& L O P T o o
Fixed zero seting } EEEEE JEET
- " WM e A ——
e Switch operation
(FF . [EH
=t n” 1':'“] - - v b s —

wmEmm JIgR = L] *“luFme ,
o -.IJ
1 O (oK)
[’Eﬁ ] e ] L arf
| ’ mEeme LJEE=

| o
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2—2—2 Description of condition data
f ., 4 (PVH)
Sets the peak hold type.
Select the desired type from among £ # (PH/peak hold), . ¥ (VH/valley hold) anc? v H
(PVH/peak valley hold).
~ R~ 9 (RANG)
Sets the input range.
As this meter accepts the multi—range type input, it is set to the measurement state at
the specified range for the first time when the input range is set and the input terminals
are selected.
Select any DV range code (voltage input) from among 11, 12, 13, 14, 15 and / v, and
select any DA range code (current input) from among 23, 24, 25and 2 &8 .

S a P (SMP) Sampling period (ms) _!

Sampling speed setting con Disol o sor |
. . . Display| 50H= z splay S50H=z z
*No. of averaging times settlng._ T .0 6.6 10 200.0 C66.6
Each data output also synchronizes. 2 160.0 133.2 20 1600.0 1333.2
4 3200 266.4 40 3200.0 26000.4

c4ct (CYCL) 8 640.0 | 5328 80 | 64000 | 5332.8 |

Power frequency selection for induction noise rejection. Set the frequency to 50
(50z) or 60 (60 Hz) according to the power frequency used.
nfy (MAV)
No. of moving averaging times setting.
This is effective to reduce a noise contained in the input signal. Set the desired number
of moving averaging times from among OFF, 2, 4, 8, 16 and 32 .
The larger the number of moving averaging times, the higher the filter effect.
£ 1 - (FIX)
Fixed zero setting.
The 10°—digit is forcibly fixed to "0" with this function turned on.
bin- (BLNK)
Used to adjust display brightness.
off: Normal display brightness
b - 3—4 - ;:The display gradually gets darker.
e~ . The display becomes blank.
* Comparison output LED: Displayed even when the display becomes blank.
PSEL (PSEL)
Sets pattern select control.
Whenset to /a § : Internal control (sheet switch)
When set to ¢ vt : External control (screw terminal board)
-4 (S-H)
Sets the external terminal S/H type.
When set to A :Free—run type
When set to & :One-shot type
A d - (ADR)
For the RS—485 specification, sets the identification No. of this meter.
Setting range:No. 01 to No. 99
&8 uvd (BAUD)
Baud rate setting
For the RS specification, set the baud rate to match the device connected.

10
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b .o F (B.UP)
Digital zero value backup setting.
If the DZ control terminal is turned on with this setting turned on, the digital zero value
at that time is written in EEPROM (memory).
If this meter is operated next time with the DZ control terminal turned on, that wvalue
becomes effective, and the display shows (Input value — Digital zero value).
When "backup" is set to on, "ME" on the monitor LED lights.
NO. of EEPROM write times:100,000 times guaranteed

P+ a (PRO)
Switch operation protect function setting.
If this function is turned on, the ™ or ([ switch is not accepted during measurement
operation.
Note 1: For the external control terminal ,also see "Chapter 3, 3—1 Control terminal "
Note 2: For RS—232C/RS—485, see the instruction manual for "AM—147 Series RS—232C/RS—

485",

11
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2—3—1 Comparison data settings

For comparison data settings, the following two methods are available.

By pressing the (El+4(M front sheet switches

By keeping pressing the switch for 2 sec (hereinafter indicated as

+2sec” )

If the former method is uséd, measurement is suspended while the data is being set.

On the other hand, if the latter method is used, measurement continues while the data is

being set.

B (B4} :Comparison value and hysteresis settings (Measurement operation suspended)

€3+

[:P::EICIE}

m Setting pattern

5000 HH compariscn

HI comparison
{00 | =
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- R m setpoint

- 00 =
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Lodi L. dbodi. rwe B &L

o

iE]
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™ L UL e o HE ETT —
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Lo U tl L}
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- . BB L b M RET ——
oca o oo

=9 [y E"“\I[':"j FREEL
G CHIIE =

H-Le

o T T o ma‘ﬁ'ﬁ?
- :
Ll Laa

e

| 05

=
=]
e

(1] LE L i BT —
a
o

T O

.
I.E-l

r

=" ] —

s mm o N o
H..p:r -:ls Eaa“ql .
el hadd hnad b Fem Bl W

1 WL

M}

HH hysteresis
value

HI hysteresis
value

LO hysteresis
value

LL hysteresis
value

The meter is set to the setting state by pressing the [ or [A] switch twice.
The setpoint is displayed on the main display unit.

This setting becomes effective just when the [E switch is pressed, and the meter returns

to the measurement state.

12
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[ | W42 sec: Comparison value and hysteresis settings (During measurement operation)

B (42 sec
M+

I
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Note: (8] — Jump key
The meter is set to the setting state by pressing the [ or [a] switch twice.
The setpoint is displayed on the main display unit.
If - o (protect function) is set to o n, the [ or (il key cannot be accepted not to set
any condition data. If there is no switch operation for more than 16 sec, the meter is
automatically reset (measurement state). If this setting is made, it becomes effective just
when the M switch is pressed. Pressing the switch returns the meter to the
measurement state. This is effective even when the meter is automatically reset . Pressing
the M switch twice after the setting is made moves the present setting to the next setting.

13
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2—3—2 Description of comparison data settings

1) Setting method
After the meter enters comparison data setting mode, the pattern display unit displays
the pattern to be set. When changing the pattern, press the (& switch.
Every time the M switch is pressed, the monitor display unit displays each item to be
set from the HH comparison setpoint to LL hysteresis value, and the main display unit
displays the respective data. If the meter enters setting mode during measurement
operation, in order to check the setpoint, press the [M] switch twice to move to the
next item. If the meter enters setting mode, the decimal point in the digit to be set
blinks.
Set the desired setting item by pressing the [*] or [a) switch.
The setting function of the (5] switch during measurement operation suspension
differs from that during measurement operation.
During measurement operation suspension, the switch acts as a "direct setting" switch
which can set the actual measured—value to its setpoint. For details, see "Chapter 3,
3—2 Direct setting.”" The switch acts as a jump switch during measurement operation
and is used.when the relevant setting item is skipped in order of HH comparison
setpoint —> HH hysteresis value ——> setting pattern.
Comparison value setting range: —9999 to 9999
* There are no restriction on the magnitude of the setpoint.

2) Hysteresis
The meter is designed so that hysteresis (dead band) can be added to the comparison
setpoint. The hysteresis is added to the lower side of the HH/HI comparison setpoint
and the upper side of the LO/LL comparison setpoint.
The HH, HI, LO or LL hysteresis width can be independently set within the setting range
between 0 and 999 digits.
There are norestrictions on the magnitude of the comparison setpoint with hysteresis.
* When the meter is used with the peak hold function turned on, as the hysteresis
does not function, it is ignored even if set .

it -
HH—HYS= (5—HH) — (H—HH) S—HI _i____
HI—HYS= (S—HI1) — (H—HI) HIZHYS mrmmofi
LO—HYS= (S5—L0) + (H—LO) |  Lo-mys-—-giiet
LL—HYS= (5—LL) + (H—LL)
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2—4-1 Scaling data settings
For scaling data settings, the following two methods are available:
- by pressing the [EH—_E] front sheet switches,
- by keeping pressing the ‘[r]switch for 2 sec (hereinafter indicatedas" [+ 2 sec")
If the former methods is used, measurement is suspended while the data is being set.
On the otherhand, if the latter method is used, measurement continues while the data is
being set.
B [E+M : Scaling data setting (Measurement operation suspended)

€+

= ip—m_l' — Selling pattern
o= (| (P=1108)

=
e roo e & En
EHIHSHHO L 1=

i 53 g’ 9 9 E Fullscale value

| l
o Ml 1] ; E._I-llitl— E h=l ; ; E.’ s W T
= 'i:] _ Analog output
1439985 wpuavetor | || 5 J Higapry | ssevoin
n fullscale b p—— B-? =
- — = - 1 W TR
SoicinoUEESS mEme Wee
05 | 05
ML R A UL e W HE DL m— .H; I'I; ; ; g —H A T —
BE—1 - B Analog output
= i LO setpoint
. ﬂ m Offset value .
ae - - (==
- — = o e [t oer % mn
(EmiE Wwas= regpini) Liss
e | [
-t
M H m LE il e S HE BT L LI L1] ; E. e ) B GO e )
= I - Decimal-point
= E Input value for = Hﬂ setlint
. Input . . . JSdEF ]
- — (=Y =N e lraToale T E SN
HEEeE JEE= BEEEE e

The meter is set to the setting state by pressing the or switch twice.

The setpoint is displayed on the main display unit.

This setting becomes effective just when the [E switch is pressed, and the meter returns
to the measurement state.
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B ()4 2sec: Scaling data setting (During measurement)
(=} + 2 sec:

i* 1

m‘m L1 " RO UL T ——
= = ==
e iasmscciEEaEEEmEmeeSEEEESSSSEESSSCSESmSs——s—s--soSsSsoss 1
“ Setting pattern :
c ire 2899 = :
M) ss=| (P=1w08) :
o E
o] 1L [ C— :
o a = = ]
H999F|® -
""" dqemmmmoomooSsmsnE o mm RTINS H
r'". = EREL : H '
I.-J L"'..!F.f'.l[.j m'é':—_:-‘“L ' : ; i
[ ] H H
| (4} Fullscale value I l .
E l.- -u. i B e E
; "E. I.. LI. e L LR D E ‘: E fé] :
s . = :
H999F|®-- agggg e,
EEmE MEEe| mEnE e P
Lid "JL"-”-III-' v : LZd '- -“- . T : i
Input value for : v} Analog oulput : i
'Ir:' fullscale E 1 [: HI setpoint : E
i H i
[ L] L) L L ] BEF—— " L] L1 Lt — ) BT — i :
e i __Jl® |
° oFG ]|~ Aola |~ |
o H '
- iy S ' e LS b
mmeme JgE=] cEene JEEs] |
: Analog output ' :
t value i 1 . ’ H
‘t (5 Offset vala i l m: LO setpoint i '
[ - A8 AL HER] BT E Ll 19 LD L = HEHD T —— E E
= = = o= n H =29 2o _,___,_: H
I | KET] |
r"rd""l E} Em'& ,-_.Ll .["-] ggm [ﬂ
b i 1R T FRoboal o
put value for [ Decimal point
offset selting

MNote: (8 —* Jump key

The meter is set to the setting state by pressingthe ® or @& switch twice.
The main display unit displays the setpoint.
If P r o (protect function) is set o n, the ) or 4 key is not accepted not to set any
condition data. If the switch is not pressed for more than 16 sec, the meter is
automatically reset (measurement state). If the setting is made, the setting is effective
just when the (M switch is pressed, and the meter returns to the measurement state
when the switch is pressed. This setting is effective even when the meter is
automatically reset. Pressing the (M switch twice moves the present setting to the next
setting.
Setting ranges FSC, FIN, OFS and OIN: —9999 to 9999

For 1V range (FIN): —5000 to 5000

16
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2—4-2 Description of scaling data setting

Setting method

After the meter enters scaling data setting mode, the pattern display unit shows the
pattern to be set. When changing the pattern, press the (i) switch. Every time the
M switchis pressed, the monitor display unit displays the item to be set from the fullscale
value ( £ § - ) to the decimal—-point setting (& £ £ ), and the main display unit displays
the respective data. If the meter enters setting mode during measurement operation, press
the [M switch twice to re— check the measured value, then move to the next item. After
the meter enters setting mode, the decimal point in the digit to be set blinks.

Press the or (&) switch at the item position to be set.

The setting function of the (5] switch during measurement operation suspension differs
from that during measurement operation.

The (8] switch is used for a "direct setting” switch during measurement operation
suspension. See "Chapter 3, 3—2 Direct setting." The switch is used for a jump switch during
measurement operation and is used to skip the setting items in order of fullscale value
—decimal—-point setting — setting pattern (for the analog output specification, fullscale
value — analog HI setpoint — decimal—-point setting — setting pattern). For the analog
HI setpoint ( 8 o4 ; ) or analog LO setpoint( § o! a )set for the analog output

I

specification, see"Chapter 3, 3—3 Analog output."

2) Setting examples

Bx.l For range code 13 (9.999V) Ex.3 For range code 1V (1 to 5V)
When "5000" is displaved for an input of &V Whaen "8000" is displayed for an input of 5V
When "500" is displaved an input of 1V When "0° iz displayed for an input of 1V

FSc¢ 5000 FSc 80800

Fin E§0800 F in S8000

ofF 5 508 oF5 H

o in f080 o in 1000

dEF C dEP C e

{Decimal-point lighting) {Decimal-point lighting)

Ex.2 For range code 13 (9.999V) ® Displayed-value calculation eguations

When "2.00" is displayed for an input of

o a= (FSC—OFS)/ (FIN—OQIN) : Gain
When "50.00" is displayed an input of 1V | OFS—(0INX a) :0Offset

y= (aXX) +b - Displayed value

FS5¢ 2ad -
F !'n 5000 X ! Imput value
oF S cnnn Ex.: For range code 13 and an input of 1V

_ o X=1000
[ T T
deEP N

{Deéfmﬂl point in the 10°-digit blinks.)
Displayed value Displayed value

Ex3

8000)- - - - - -

i Imput value ' Input value
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Note 1) For the standardized input, * !~ (input value setting at fullscale) is set to the
initial value (1V — 5,000 or 2A — 20.00). However,as o !~ (input value for offset)
becomes 0, set 1V — 1,000 or,2A — 4.00.

After the meter is used for the standardized input, if its range is changed
g {n (input value for offset) does not become 0. Therefore, it is necessary to re—
set the meter.

Note 2:When the same valueissetto £ 6§ andof 5.and £ (s and o /n.
Inthe+area: s §—1, o 'n—1
In the —area: F S c¢c+1. F ! a1

2—5 Peak valley value display and pattern change

1) Peak valley value display/input display

The monitor display unit on this meter can display the peak, valley or peak valley values,
or the input value. (The upper part of the monitor display unit: Message display)
Pressing the ([§]4(fl switch with the comparison value displayed sets the meter to the
display state of the peak, valley or peak valley value or the input value.

In order to return the meter to comparison setpoint display, press the switch.

The peak valley or input value is displayed depending on the previous display state in
this mode. (When the power is turned off, the peak value is displayed.)

The peak valley or input value is selected by pressing the (8 switch for its display, and
the peak, valley or peak valley value is selected by pressing the switch. The peak
valley value is always stored. All of these data are cleared by pressing the [ switch.
The displayed input value is updated corresponding to the input. Therefore, when the
meter is used with the peak hold function activated, the main display unit can display
the peak hold value and the monitor display unit can display the present measured value.

The following messages are displayed.

P H: : Peak value (PH)

w M : Valley value (VH)

fuH: : Peak valley value (PVH)
fat : Input value (IN)

2) Pattern change

The pattern can be changed internally (sheet switch) or externally (terminal) with the
# §EF{ condition data set.

For its internal (Sheet_ switch) selection, every time the (§+4(& switches are pressed
the pattern from '# - { to, '# - § can be changed.
For its external selection, see "Chapter 3, 3—1—1 Pattern select.”

3) Comparison setpoint monitor display selection
When the monitor display unit displays the comparison setpoint, the HH/LL comparison
setpoint or the HI/LO comparison setpoint can be selected by pressing the (5
switches . When the meter is in the HH/HL comparison setting display state, the HH/HL
function display LED lights.

Note 1: The peak valley value and the HH/LL comparison setpoint displayed on the monitor
display unit are not backed up. Therefore, if the power is turned off and is turned
on again, the HI/LO comparison setpoint is displayed.

Note 2:If the peak valley value is selected with the HH/HL comparison setpoint monitored,
the HH/LL function display LED keeps lighting.
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3. How to use other functions
3—1 Control terminals
This meter has control terminals for pattern select, peak hold, digital zero, relay reset,
start/hold and.ENABLE for the BCD output specification, but use a dry contact for control
signal input.
As the contact current is small, use an extremely small current contact for contact
input.
Control terminal input rating:
Level "0": 0 to less than 1.5V
Level "1™ 3.5 to 5V
Input current: Less than —2mA

Meter relay Control side
v : O
" '3 -2mA—

: \2 . Each contro]

: L 5 Liopur

: ] A N/

cour A%

1) Pattern select

When the pattern is changed from the external terminal, connect that terminal to the
COM terminal as follows.

Lower PatemNo.| p_; | p—2 | p—3 | P—4 | P-5 | P—6 | P—7 | P—8
screw.terminal - —
@ [0) 1 0 1 0 1 0 ] 1
@ [1] 1 1 0 0 1 1 0
® [2] 1 1 1 1 | 0 0 0
*0 = Shorted
*#]1 = Open

Note: This is effective when “P G £ (" issetto owvt inthe condition data setting.
2) Peak hold
The peak hold.( # # /maximum value), valley hold( v H /minimum value) or peak valley
hold ( 7 , & /difference between maximum and minimum values) value is displayed
according to the data selectedinthe F o« H condition data setting.
Note 1: If ‘'OVER’ (oL or- o {) occurs during peak hold measurement, no 'OVER' display
is released if ‘OVER’ is not returned to normal display once.

Note 2: Peak hold type selection is effective only with the PH terminal opened or set to
level "1."
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3) Digital zero
Measurement is conducted by setting the displayed value just before the DZ terminal is
shorted with the COM terminal or set to level "0," to zero. The succeeding display becomes
(Input value — Digital zero value = Displayed value (Measured value) .
This setting is not accepted during hold. Therefore conduct this setting in the free—run
state.
Note: If the digital zero and peak hold functions are simultaneously activated, the
former has priority over the latter.
4) Relay reset
All of the comparison outputs are turned off with the R.RE terminal shorted with the COM
terminal or set to level "0."
The comparison output display also disappears.
Can be controlled regardless of the start/hold state.
5) Start/hold (how to use the A or B type)
The measured data or comparison data just before the S/H terminal is shorted with the
COM terminal or is set to level "0," is held. Measurement re—starts with the S/H terminal
opened or set to level "1."
Both A and B types are available for start/hold. Each of these types is selected by setting
the condition data. The A type corresponds to the free—run type and the measured data
or comparison result just before the S/H terminal is shorted with the COM terminal or is
set to level "0," is held. Measurement re—starts with the S/H terminal opened or set to
level "1”. The B type corresponds to the one—shot type and the measured data or
comparison result is output only once with the S/H terminal changed from level "1" to
level "0" or from open to shorting.
For both A and B types, the time until the measurement result is output changes
depending on the sampling speed.
Each control function is activated with the respective terminal shorted with the COM
terminal on the lower screw terminal board or set to level "0." It is released with these
terminals opened, or the respective terminal set to level "1." (For the start/hold B type,
the terminal control level is reversed.)
Each control terminal input rating
Level "0": 0 to 1.5V
Level "1": 3.5 to 5V
Input current: Less than —2mA
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3—2 Direct setting
The direct setting function is used to set the actual measured value to the comparison
value, hystrresis value, scaling value or analog output scaling values as its setpoint.
As each data can be set while the measured value is being monitored, this is the very
convenient function for data settings in the operation state.
This direct setting can be made in the following two modes:

El'“l-'@ (comparison value setting)

E+® (scaling value setting)
Each setting is made by suspending measurement operation.
This setting is made by pressing the [58] switch.
The setting range is within the range specified for each setpoint. NO setting can be made
for any input value causing = OVER ( &l or - 5! display). Therefore in this case
return the meter to the measurement state (by pressing the switch) to enter each
setting mode again, then conduct the setting. Negative measured value cannot be set to
hysteresis vallue.
Example: When measured value is set to ¢ - 4 ; (HH comparison setpoint) or # - ¢ &(LO

hysteresis value)

Measurement Measurement
t + i ¥
E [ EN | 5
f v t v Measurement
™ - ® M B
= P-X — 5-H I - H=-L o —>|—>
(X=1~8) t + M
[When the setpoint is revised] l .
Revise the setpoint by pressing
; the [p]or [A] switeh. :
|

Set the meter to comparison setpoint mode by pressing the ([El+{ switches, then move to
G - 4 i bypressing the [ switch.

Measurement starts just when the (§ switch is pressed and the data is displayed on the
main display unit.

"ME" on the function display LED (for DZ value memory) blinks during measurement.

Press the (8 switch again at the desired value. "ME" on the function display LED
disappears to suspend measurement, and the measured value just before measurement is
suspended is displayed on the main display unit. Revise the measured value by pressing
the ® or @ switch.

Press the [l switchtomoveto“H - { &" to be set next and similarly make the setting.
The setting becomes effective just when the [El switch is pressed, and the meter returns
to the measurement state.

* When the scaling data is set, the displayed value just before scaling computation

(gain a=1) is used, and when the comparison setpoint is set, the displayed value just after
scaling computation is used.
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3—3 Analog output
As the analog output of this meter, a voltage of 0 to 10V or a current of 4 to 20mA is
obtained in proportion to input changes within any displayed—value range.
The output range can be set by the # g H {(AOHI/analog HI setpoint)and A st &
(AOLO/analog LO setpoint) scaling data settings.
The output is set by pressing the M , & or (4] switches. It can also be set by the direct
setting function.
There are no restrictions on the magnitude of # o H /| and A ¢ L o. Therefore, it is
possible to output 10 to OV with respect to 0 to 10V (reverse conversion).
8 o H ! :Displayed value for an analog output of 10V (20mA)
# o L o :Displayed value for an analog output of 0V (4mA)
Ex.) When an analog signal of 10V (20mA) is output for a displayed value of 1000

When an analog signal of OV (4mA) is output for a displayed value of 100

Analog output value

10V{20mA)

(AmA)

ovl"
o) 100 1000
Displayed value

Setting ranges: AOH [ _9999 1, 999
AOLO © 9990 t5 9999

Note 1: When the same value is set toA o # /and|f oL o, one is subtracted from # ol ¢ in
the plus area and one isaddedto 8 s X !/ in the minus area.

Note 2: When the displayed value becomes larger than the analog output setpoint, the 0 to
10V output becomes an output of more than 12V and the 4 to 20mA output becomes an
output of more than 21mA.

Note 3: The analog signal out of the setting range is not correctly output.
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4. Error messages

Each error message is shown on the main display unit.

D.P blinking

Display Error Recovery
dALd. Error of mainframe memory | Turn the power on again.
10°-digit segment If the meter still does not

lighting recover, Contact us.

a..z ..

Decimal point blinking

Error of digital zero value
backup data

Write the digital zero value. (See
the description of "5, ., #7 in
condition data settings."

e.o.n.X Dblinking
(X: Pattern No.)

Error of pattern data
displayed on X

Check the pattern No. with the
error and re—set the hysteresis
data.

n.E.t.X plinking
(X: Pattern NO.)

Error of pattern data
displayed on X

Re—set the scaling data
corresponding to the pattern
No . with the error.

c.o.n.gd. blinking

Condition data error

Re—set the condition data.

9.9.8.7%.

Decimal point
blinking(The
numeral varies
depending on the

When the input value or
dispayed value exceeds the
measuring range during
peak hold operation

Release the peak hold function
once.

situation.)
When the input value or Use the meter within the
o.L.. “o.t displayed value exceeds specified measured and display
the measuring range ranges
The microcomputer waits | When the setting is changed with
whf It for data entry. the start/hold or peak hold
turned on, release the function
once.
& Caution
If dAt) . a.f.t. %X c.o.n.Xorc a.n.d. isfrequently displayed, it is assumed

that the meter is affected by noise. Therefore in this case, take the necessary
measures for noise rejection.
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5. Specifications

B DC voltage measurement

Input Range code Measuring Display Input Allowable max.
range impedance input voltage
11 +99.99mV Offset 100MQ +250V
12 +999.9mV +9999 100MQ +250V
DV 13 +9.999V Fullscale 1MQ +250V
14 +99.99V +0 to 9999 10MQ +500V
15 +700.0V 10MQ +*700V
1V 1 to 5V 1MQ +250V

Accuracy:; * (0.03% of rdg + 2 digits) (23°C+5°C 45 to 75% RH)
B DC current measurement

Input Range code Measuring Display Input Allowable max
range resistance input current

23 +9.999mA Offset 10Q +150mA

DA 24 +99.99mA +9999 1Q +500mA

25 +999.9mA Fullscale 0.1Q + 3A

A 4 to 20mA +0 to 9999 10Q +150mA

Accuracy: * (0.1% of rdg + 2 digits) (23°C = 5°C, 45 to 75% RH)
Only for range code No. 25: £ (0.3% of rdg + 2 digit)

B General specifications
‘Measurement block
Measurement function:
Specify one Model from among DC voltage and current measurement Models.
Input circuit:
Single—ended type
Operation method:
Dual slope integration
Sampling speed:
12.5 times/sec (50 Hz)
15 times/sec (60 Hz)
Noise rejection ratio:
NMC More than 50dB (50/60Hz)
Temperature characteristics:
*+ (0.005% of rdg + 0.3—digit)/C
Display:
7—segment LED(Light emitting diode numeric elements) Height,14.2mm(red)
: Comparison setting display unit height, 8mm (green)
Polarity display:
'—" is displayed when the computation result is minus.
Overrange warning:
"oL" or "—oL" display for input signal exceeding the display range.
Maximum display:
0 to +9999 (4 digits)
Decimal point:
Can be set to any position. (By sheet switch)
Zero display:
Leading "zero" suppression
‘External control
Hold:
The S/H terminal shorted with the COM terminal, or set to level "0"
Start:
The S/H terminal opened from the COM terminal or set to level "1"
Digital zero:
The displayed.value just before the DZ terminal is shorted with the COM
terminal or is set to level "0," is set to "zero" and this value is stored.
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Peak hold
Valley hold :| The respective function is activated with the PH terminal shorted
Peak valley hold with the COM terminal or set to level "0."

Pattern select:
Any one of 8 patterns can be set by combing the COM terminal with any one of the 0,
1 and 2 P.SEL terminals.
Level "0™: 0 to 1.5V
Level "1™ 3.5 to 5V
Input current: Less than —2mA
{Comparison block
Control method: °
Microcomputer computation
Setting range:
High/low limit setting including polarity
—9999 to 0 to +9999
Comparison operation:
By sampling speed
Setting condition:
There are no restrictions on the magnitude of the setpoint.
Comparison condition:

Comparison condition Comparison result

High/high limit setpoint < Displayed value HH
High limit setpoint < Displayed value HI
High/high limit setpoint Low/low limit setpoint

=Displayed value = GO
High limit setpoint Low limit setpoint
Displayed value < Low limit Setpoint LO
Displayed value < Low/low limit setpoint LL

Comparison relay:
Contact capacity 250V AC 0.2A Resistive load
120V AC 0.5A Resistive load
28V DC 1A Resistive load
Photo—coupler output (NPN type):
Voltage, 30V max.
Current, 50mA max.
Saturated output voltage, Less than 1.2V at 50mA
Hysteresis:
Can be set from 1 up to 999 digits for each comparison setpoint.
External control:
Relay reset
Comparison operation suspended with the R.RE terminal shorted with the COM
terminal or set to level "0"
Level "0": 0 to 1.5V
Level "1™ 3.5to 5V
Input current: Less than —2mA
Common specifications
Memory backup:
EEPROM is used to store the set data for about 10 years
(No. of write times: 100,000 guaranteed)
Working temperature/humidity range :
0 to 50°C/35 to 85% RH (No dew—condensing)
Storage temperature/humidity:
—10 to 70°C/Less than 60% RH
Power supply:
90 to 264V DC (50Hz/60Hz)
Power consumption:
Approx. 10VA (TYP) (At 100V AC)
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Dimensions:
96(W) x 48(H) x 148(D)mm DIN size
Weight:
Approx. 450g
Dielectric strength:
For 1 min. between the input terminal and COM/EXC (OV)/comparison output at 500V
DC
For 1 min. between the input terminal and COM of each output (BCD: D.COM,
ANALOG: —, RS—232C: SG, RS—485:—) at 500V DC
For 1 min. between the power supply terminal and the input terminal/COM/EXC
(OV)/case/comparison output at 1500V AC
For 1 min. between the power supply terminal and COM of each output (BCD:
D.COM, ANALOG: —, RS—232C: SG, RS—485:—) at 1500V AC
Insulation resistance:
More than 100MQ between each terminal above at 500V DC
Anti—noise characteristics:
Power supply terminal, normal/common mode *=1500V
Square wave of a rise time of 1ns
Noise width, 500ns (By noise simulator)
Sensor power supply:
24V DC +10% 4mA
Ripple 100mVp—-p
Accessories:
Instruction manual
Quick reference manual
Setting table
Unit label
Terminal cover

B Input/output specifications
BCD data output (Isolated from input (LO))
OTTL
Measured data:
Tri—state parallel BCD positive logic latch output
Polarity signal:
Level "1" for minus display
‘OVER’ signal:
Level "1" for OVER display
Printing command signal:
Positive pulse of approx. 20ms every time measurement is finished
* It is possible to change each signal to the negative logic.
Each signal described above:
TTL level, Fanout 2 5V CMOS compatible
©Open—collector (NPN type)
Measured data:
Transistor turned on at negative logic "1"
Polarity signal:
Transistor turned on for minus display
‘OVER’ signal:
Transistor turned on for OVER display
Printing command signal:
Transistor turned on for approx. 20ms every time measurement is finished
Transistor output capacity:
Voltage, 30V max.
Current, 10mA max.
Saturated output voltage, Less than 1.2V at 10mA
ENABLE input
The data output transistor is turned off with the ENABLE terminal shorted with
the D.COM terminal or set to level "0." '(For TTL, the data output is set to the high
impedance state.)
Level "0™: 0 to 1.5V
Level "1™ 3.5to 5V
Input current: Less than —2mA
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‘RS—232C output (Isolated from input (LO))
Electrical characteristics:
Conforming to EIA RS—232C
Communication method:
Full—duplex
Synchronizing method:
Start—stop
Transmission speed:
2400/4800/9600/19200 bps
Start bit:
1 bit
Data length
7 bits
Error detection:
Even parity
Stop bit:
2 bits
Delimiter:
CR/LF
Character code:
ASCII code
Transmission control:
Ignored process

‘RS—485 output (Isolated from input (LO))
Electrical characteristics:

Conforming to EIA RS—485
Communication method:

2—wire system, half—duplex (polling/selecting method)
Synchronizing method:

Start—stop
Transmission speed:

2400/4800/9600/19200 bps
Start bit:

1 bit
Data length:

7 bits
Error detection:

Even parity, BCC (Block check character) check sum
Stop bit:

2 bits
Delimiter:

CR/LF
Character code:

ASCII code
Transmission control:

Ignored process
Signal names used:

Signal name Signal Signal direction
Non—-reversal output + Input/output
Reversal output - Input/output

Connectable No. of meters:
Up to 31 sets

Line length:
Up to 500m in total
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‘Analog output (Isolated from input (LO))
The display range to output analog signal can be freely set.
Resolution:
13 bits
Output response:
Less than 0.5s (0 — 90%)

Output Load resistance | Accuracy (23°C£5°C) Ripple
0tol0V More than 10kQ | £0.5% of FS 50mVp—p
4 to 20mA 0 to 550Q +0.5% of FS Less than 0.5%

* Ripple at 4 to 20mA: At a load resistance of 2502 and a current of 20mA.

B Model No. configuration

AM=147=[J1-[1 []— Ex) AM—147-D[ — 12— [0
Comparison output 1. Relay output
2. Photo-coupler output

Mone

BCD output {OpPen-collector)
BCD output (TTL)

RS5-485

R5-232C

Analog output (4 10 20mA)
Analog output (0 to 10V)

Output

Nt s e

Power supply L 9010 264V AC

DV (11,12, 13, 14, 15, 1V)
| : Input DA (23, 24, 25, 2A)

I Series name

— Basic Model No.
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6. Timing chart

Start/hold A type

A/D interval
Aulo-EEro JSnIJrC*EI:M EI:::_II:
AJ/D inside
@ » @
Start/hold Outputs the measurement result just before, then stops.
l y| ]
Comparison 5ms max. during relay operation %2 5 3
otuput ~—{ 1ms max. during photo-coupler operation X i |
X % G CIII ey 3@
i
# 1 Responds within 3ms *4
Relay reset Comparison output o "t
| Comparison outpul on &1 {}1‘
) # . 5 4 Approx. 20ms
L I M j il
(Printing command (B C D) 19
signal) ' '

[}g;uﬁﬁ;:gﬂﬁfngm ] = 2[21]15 to 100ms ] 3 [Mnrc than sampling speed J

¥4 {M *1 + 20ms ]

* The above data is that when set to sampling "1."

When set to "2" or more, each value marked with *1

becomes that multiplied by the sampling setpoint
(66.6ms/80ms » Sampling setpoint).

Start/hold B type (One-shot)

AD interval
| na +
Single  Double
AUICZED  intepral integral

Outputs the measurement result just
before by the start/liold fall, then stops.
Tl

-3 ]

%P |

\I o
§ o
i 3

%3

=4

#3

*1  (Any value of more than 2ms)
*2  (More than sampling speed)
*3  (Max. sampling speed + 20ms)
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7. Warranty and after—sale service
1) Wananty
This meter is warranted for a period of one year form date of delivery. Any defect which
occurs in this period and is undoubtedly causd by Watanabe's faults will be remedied
free of charge. This warranty does not apply to the meter showing abuse or damage
which has been altered or repaired by others except as authorized by Watanabe Co., Ltd.
2) After—sale service
This meter is delivered after being manufactured tested and inspected under strict
quality control.
However, if any problem does occur, contact your nearest Watanabe sales agent or
Watanabe directly giving as much information on problem as possible.

wsa L—Enabe 6-16-19, Jingumae, Shibuya—ku, Tokyo 150-0001, Japan
Phone: (81)3-3400-6141
WATANABE ELECTRIC INDUSTRY CO., LTD.

Homepage http://www.watanabe—electric.cojp/en/

ED-50097b
30



AM-147 SERIES
RS-232C/RS-485 INSTRUCTION MANUAL

1. Qutline

This manual describes the specification and operation of the RS-232C/R8-485 interface built in the
AM-147 Series digital meter relay. With the RS interface built in the meter relay connected to an
external device such as a personal computer, etc., measured values can be captured and parameters

necessary for measurement can also be set.

2. Specifications
2-1 (Conforming to EIA RS-232C)

a) Synchronizing method:Start-stop g) Stop bit: 2 bits

b) Communication method:Full duplex ) h} Character code: ASCII code

c) Transmission speed: 19200/9600/4800/2400 bps i) Transmission control procedure:

d) Start bit: 1 bit Ignored process

e) Data length: 7 bits j) Signal names used: TXD,RXD,RTS,CTS and SG only
f) Error detection: Even parity k) Delimiter: CR*LF

2-2 (Conforming to EIA RS-485)

a) Synchronizing method:Start-stop h) Character code: ASCII code
b) Communication method:2-wire system i) Transmission control procedure:
Half-duplex : Ignored process

2t

(Polling/selecting m
c) Transmission sp'eed: 19200/9600/4800/2400 bps j) Signal names used:

d) Start bit: 1 bit Signal name Symbol | Signal direction
e) Data length: 7 bits Non-reversal output + Input/output
f) Error detection: Even parity Reversal output . Input/output
BCC (Block Check Character)
Check sum k) Maximum No. of meters connected: 31
g} Stop bit: - 2 bits 1) Line length: Up to 500m in total
m) Delimiter: CR+*LF ‘

3. Terminal connection
3-1 RS-232C

W rs-232C input/output connector

This device uses 5 wires: send (TXD), receive (RXD), send request
(RTS), send permit (CTS) and signal ground (SG), and does not use

v Op

] i) [
6 CEEF any other control signals. In addition, RS-232C can be variously
13%00000.0....0 1 used from its standard. Therefore prior to its use, see the
25 \OOOOOO0O0OOOO /14 relevant computer manual as the connector pin arrangement and

control signal control method differ depending on the computer
to be used.
/M caution: Host computer Device

(O indicates a vacant terminal. TXD
However, do not use it for a %RXD : >< : sy
junction terminal. e i—
Bots =<4 &
® CTS =

@ SG (Signal ground) —f———=

73]
ma ‘E
[SISECEE]

WATANABE ELECTRIC INDUSTRY CO., L
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3-2, RS-485
M Rs-485 input/output screw terminal board

Host computer Converter S r[”—] Al1a7L 1 )4 ol
DPODOO®D®@ @ | Uprer screw jpasecoass)
terminal board J __izfr RHE T < TOi0 ¢
(+)(=} HH C HI C GO WO C L - 56|GH
RS-485 T‘%‘;“ e UL (oFF) .
OFF ON -+ G}J E:D —) AM-147-01 4 Ha2
B 1D [ppoceeoeas)
: e W c GO0 L
Connect RS-485 to the host computer side via an interface converter o ..i4eqd "ﬁawonw *
(RS-232C/R5-485 signal level converter, etc.) cable ) —WF,
Up to 31 meters can be connected. —"\‘;:) (HK=1 AM-147-00H4 a3
connect each meter to the non-reversal output screw terminal (+ side) ‘:_LQED(?J@?@@@@@i
and the reversal output screw terminal (- side). | "TERMINATOR
For RS-485, it is necessary for devices connected to both sides of the LT (End
transmission line to specify the end station. ‘;:J (+4—) AM-147-{ )= mﬁa“m‘
However, if this device corresponds to the end station, turn on the ‘-jj |$C lelolslclololols)
slide switch for the terminator on the rear side of this device. For | Mremaangron
the other stations not corresponding to the end station, turn off the
slide switches for the terminators. Alwaysturn off the power .prior to (Terminated at 200Q)

turning the switch+  Use shielded wires, and connect each shield at

one point on the host computer side.

Use a commercially available interface converter.

(51-30 manufactured by Sekisui Chemical Industry Co., Ltd. or equal.)

4. Baud rate/communication device No. setting

-1 BRaud rate setting

fer the meter in condition data setting mode by pressing the (&) switch while pressing the ([E switch.
Then, press the switch until“b A u d "(baud rate setting) appears. As the present data (initial
value:" 9 § 0 §"bps) appears, set the desired baud rate by pressing the switch. After the above

setting is finished, press the () switch to return the meter to measurement operation.

4-2 Communication device No. setting (For RS-4B5)
In the same way as the setting in item 4-1 above, enter the meter in condition data setting mode by
pressingthe [ and (@ switches. Then, press the @ switchuntil”A d - "(device No. setting) appears.

The meter displays “fl d " and also the present set data (initial value: "§.0").

Therefore, set the desired device No. by pressing the [ switch (digit selection) and @& (Neo.

selection). After the above setting is fnished, press the [E] switch to return the meter to measurement

operation.
Note: Always specify device No. in 2 digits from 01 to 99. Device No. 00 is inwvalid.

5. Operation check
5-1 RSs-232C

00 '
1o
120 CLS :CR$=CHR$(13)+CHR$(10) Creation of delimiter
130 . _
140 OPEN "COM:E73NN" AS #1 Communication line opened
150
IlGO PRINT :K$="":A$="" Line feed and data clear
170 INPUT “COMMANDENTRY” .yg : Command (data) entry
180 '
190 PRINT #1,K$+CRS$; Command (data) entry
200 CNT=0 Receive wait counter clear
210
220, TF CNT > 3000 THEN PRINT “NO RESPONSE” :GOTO 160 — ampry. o o ooponoer JHP £o command
230 IF LOC(l) < 2 THEN CNT=CNT+1 :GOTO 220 ' Presence or absence of receive data
240 LINE INPUT #1,A% Receive data capture
250 FOR T=1 TO 200:NEXT Timing adjustment
260 '
g;g ??INTLDC [TET’“R ;UTPUT}J s Receive data display
. (1) < 2 THEN 160 ELSE 240 If there is no receive data, return to
290 command entry
300 END
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Execution example
rumn
IS COMMAND ENTERED? DSP

(METER OUTPUT) =_,..1000 When display is set to 1000

IS COMMAND ENTERED?

5-2, RS-485

100 °

110 '

120 CLS :CR$=CHR$(13)+CHR$(10) Creation of delimiter

130 STX$=CHR$(2) :ETX$=CHR$(3) :ENQ$=CHR$(5) :EOT$=CHR$(4) —Creation of control code
14N *

11v

150 OPEN "COM:E73NN" AS #1— : Communication line opened
160 '

170 PRINT :K$="":A$="" Line feed and data clear
180 INPUT “COMMAND ENTRY" ;K§ Command (data) entry

190 IF LEFTS(KS,3)= "ENQ" THEN K$=ENQS+RIGHTS (KS$,2):G0T0 260 —— SSnd "ENOT to establish
200 TIF K$="BEOT" THEN PRINT #1,EOT$+CR$; :GOTO 170 Send “EOT” to open communication.
210 e '

220 K$=K$+ETX$ — Creation of send data

230 '

Jump to BCC calculation

240 GOSUB #BCC

250 '
260 PRINT “SENDDATA” ;K$ Send data display
270 PRINT #1,K$4CRS; - Command (data) send
280 CNT=0 : Receive wait counter clear
290
300 TF ONT > 3000 THEN PRINT “NO RESPONSE” :GOTO 170 — —— Lf there is no response, jump to
: comnana encry
310 IF LOC(1l) < 2 THEN CNT=CNT+1:GOTO 300 Presence or absence of receive data
320 LINE INPUT #1,A$ Receive data capture
330 IF A$=K$ THEN 300 ' Receive data and send data checks
340 :E'OR T=1 TO 200 :NEXT Timing adjusement
350
360 PRINT “(METER OUTPUT)=" ;A$ Receive data display
370 IF LOC(l) < 2 THEN 170 ELSE 320 If there is no receive data, return
' : to command entry.
380
I L o M e e e e e e BCC calculation routine
400 MOJ=LEN(K$) :SUM=0 :BC$="" :BCC$="" Obtain calculation range.

410  FOR M=l TO MOJ

420 SUM=SUM+ASC(MID3(K$,M,1)) Calculation

AN NEXT M

440 BCC$=RIGHT$ (HEX$ (SUM),2) HEX conversion of BCC
450 K$=STX$+K$+RIGHTS (BCC$,1)+LEFTS$ (BCCS,1) Send data establishment
460 RETURN ;

470 END

Execution example (When communication device No. is set to 10)

run
IS COMMAND ENTERED? ENQ20

SEND DATA 20

NO RESPONSE

IS COMMAND ENTERED? ENQ10
SEND DATA 10
j=l

fummETD ATTTMDIITY
Mg

VDL DN VUL et 10

IS COMMAND ENTERED? DSP
SEND DATA DSPAE
BCC (CHECK SUM)
(METER OUT) =_,._,,.100042+-++++-- When display is set to 1000

IS COMMAND ENTERED? BCC (CHBCKSUM)
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* These operation check programs are for the PCY9801 manufactured by NEC

When other computers are used, create programs equal to the above samples. (When the baud rate is
set to 9600 bps; the delimiter is set to CR*LF; and the SI-30 (manufactured by Sekisui Chemical Industry
Co., Ltd.) is used as an RS-485 interface converter.)

The operation can also be checked using these programs but it cannot be warranted if these programs
are used for the actual programs.

6. Command and response formats
6-1. RS-232C command and response formats

1) Command (Host-computer side)

DSP """ i CR LF

I— Delimiter (0DH+0AH)

(<]
9
3
g
=1
3
=1
E.
2
E

Note 1) For the DSP command, an error occurs if data is set. This is only for explaining the command

function.
2} Response (Examaple )
1121314151617 1819 11041111213:14¢15116117:118119120121
Y E 5 . CR If‘F .
oL Responds that the command was recognized or exccuted.
NO_ 7 "RF Responds that there was a format error in the command or data.
pace
LTS 0 04wy 4xw g4 gx 11y Respondsthe displayed value and
e s e s 9. & 0 - H 1 CgLp ]cnmparison result of this device. (When
VH-— 3 7 7 6 ., L L. LO.HTI._ HHCr"L DSP Cgl¢ is executed)
Status Polarity Data Splaoc Space Space Space "T_Line feed
————————— Comparison resuit -1 Carriage roturn

6-2 RS-485 command and response formats
1) Communication establishment
s ot ion with the device is established by sending the device identification No. from the

Fal
LOMMUAII L Ca L Lidl ¥ L Lhe

host computer side, thereby enabling data transmission.

a) Communication establishment (Device No. designation from the host computer side)
_* For device No. 10

b) Response to communication establishment (Response from the meter)
T T Tc TL )
|ACK 1 0 '~y FI

Note 1) Always specify device No. in 2 digits from 01 to 99. Device No. designation of 00

becomes invalid.
Note 2) There is no response if the specified device No. does not exist.

= 32V b i
e 3) Response time -

Communication establishment: 40 ms max.

Actual communication: 60 ms max. (In free-run state)
(When data is read continuously, the sampling time is added
on and after the 2nd time.)

open: 20 ms max.

2) Communication open
When communication is made with any device other than that now under communication, first open
communication as follows, then specify that device No. after the communication with the device
established according to the procedure in the above item. (Communication can also be conducted

15 e3cacilisned aCCoidinyg o waxs rocedura ir

by specifying another device No. without opening the communication.)
a) Communication open(To be conducted from the host side)

[EoTICTL ]

; FREPT———

Note 1: No response to line open.
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3) Format for data send/receive

a) Basic communication format
The command and data to be sent are totalized as binary digits. The upper 8 bits are divided

into the upper and lower 4 bits respectively, then are sent as 2-digit hexadecimal characters
{check sum). -

_ |sTx Tcommand,data TETX ! T T 1
| | TXlIBCC 1; TBCC HI CR LFI

(Check sum)

Example of send/receive sum code

STXIDI | I + | T |
| n—ﬁ?—ﬁ ETX 'BCC L BCCI H'CRTLF|

(Host side) 44H+53H+50H + 0[3H 41|H 45H I:B CC L — 41H(A)
@) (E) BCC H — 45H(E)

[sTxTpTyT T1TgTg! ‘siuiliirfETx"Bcc LTBCC H ! LF|
— | ; CR 'LF
(Meter response) /_/-_/—/? T -\?\\-&\ BCC L —
SOH + 48H + 20H + 31H + 38H + 38H + 2EH + 38H + 20H + 48H +49H + 03H  33H 37H [B"CC H — ggg%
(3 Y]

b) Actual communication format
As shown in the send/receive example,
is performed. Therefore, always attach the check sum.
or response data, see Command Table in item 7.

communication is conducted while the check sum procedure
For the character length of command

4) Control code

Control code Hexadecimal Name
STX 02 B Start of Text
ETX 03 H End of Text
EOT 04 H End of Transmission
ENQ 05 H Enquiry
ACK , 06 H Acknowledge

BCC: Block check character check sum
*+ No BCC is added to ACK, EOT and ENQ.
* BCC is added to and checked for both send and receive data.

5) ASCII Code table

Uppe]

Low> levell 1 2 3 4 5 6 7
0 INUL IDLE |SPACE| 0 @ P 2 P
1 SOHIDC1 ! 1 A Q a q
2 STX DC?2 " 2 B R b r
3 JETXIDC3 # 3 C S c s
E 'E_I.EJ'l DC 4 3 4 D T d t
5 ENGQ INAK | % 5 . U e u
b QQK_‘;‘"'\I & 6 a Vv i v
7 BEL [ETE ; 7 G W g W
8 B S CAN ( 8 H X h X
9 HT |EM ) 9 Y i Y
A |LF [SUB * : Z i z
B VT [ESC + ; K ( k I
C [FF |FS 5 < L N 1 |
D _ICR IGS = = M ] m 1
E |SO |RS . > N 4 n —
F IS US 7 ? 0 s o |IDEL

* No lower case characters can be used for RS-485 programs.
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7. Commands and formats

Bny command other than MET, COM and RLY does not affect the measurement operation of the meter.
If any command marked with [R] in the following table is executed, the RE (remote) LED on the front

panel of the device lights. No control (start/hold, relay reset, peak hold or digital zero) can be

performed from the screw terminal board on the rear panel of the device.

Tn addition, no comparison result is output for the RLY command.

For returning the above control to the screw terminal board, enter the E [0 M (EXTERNAL [J MOVE) command;
or for releasing the RLY command, enter the RCM command.
Thus, the RE (remote) LED is extinguished Lo enable the control from the terminal bhoard, and the

comparison result continues to be output

Na Function : 12:3:4:5:6.7,8:9.10/11112,13]crt TT3T37415.6:7 8010111213/ 14/15/16:17 18] o]
por| Rgopeonrgeme — KEYE] L1 |3 [REVOEY feps it
fanction) inhitcommand | | 4P iid | KBGO | depending o he e of
state of this device SN N TS EEREEEE
7-12 | Key opeiation inhibit KIEYi i0INSeie) | 6 |YIE!SL i sCaitel SRR 5
7-1-3 | Key operation inhibit release KIEIYIA0IFaind | ¢ 1 6 |YiEiSi i deailel 13 i bbb 5
Vel e X e x @B E FEMENNETEEREL FEEE
SRR e ERT T T L
721 | Measuredvalue ) . |DiSiPiitl 0 P i bt 1| 3 |id—i510:00 00 LIkl Le Ot L 13
Comparson | BEIEEIREIRE P T T s display)
! - A I R B L e
resu 1 L] i 1 1] L] ' ] . " L] L} L ) 13 " . " L] L} L 1] 1] 1 1 1
I et 510100 10N HI T HiH Syl 1 | 14
Respondsﬂmmcasuredl EEEEEEENTEE 11 i 1 (When theidecimal point lights)
value, comparison result and IO - B L taglatie! Lal bpdeviecisad
the state of this device. N <i=i i81615L (20 iLiOiCaityi (Atoverflow)i 11
Eopoomia gtE oo Ll PIHI_16:5101, 10: tHITL JHIH{S % |
AR I A AR Piobo bbbt {Atpeakhold | 1
731 Prson::g?fsmcaﬂsangetdam PEREOECREL&E % E :‘ E E i ; 3 PEREOE\—IEOEFEFELRELFE] ligsl.)gn'{[sgliﬂ]’ero.ng. ' 7
change inhibit command SRTE I A A A A AR P{RI0{OiNicuitei ;" depending on the Statcof | 6
during measurement EEIEET TR AN AR AR o oh T U
operation fopbwom foma oy BB ow B3 W onmog o8 B g
732 | Protect setting PIRIOLIOINS iy bl ] g |yimistitdednt P3P L E bt ]S
733 | Protect release PIRIOWLOIF G + 1 P h L g IyiEisicideadne: + 0 b b p bbb
74-1 | Relay reset response REE:S:CR:IF: ok o koo b 3 R:‘EESE EOEFEF:":E"I-‘E 1:1: : !-! 2k /3
e Uik soteel St EIS Skt bon 4o LS Ok F T T esponds either one.
A (RE .YSE.SE"U RIE!S! O!NS v} :]. v ow o wo oo 08
RESREI IR I EEEREREREEEREEEEE
742 | Relay reset input terminal  |EiRjAS kil 0 0 0 0 0 0 0 |3 RZE:SIL_-IOIF:F:‘:M!LII:]R@pondseith’ert‘me. 17
response 'V O(EXTE miel foine s o '
Relay reset terminal state : ;(: leI]M: RESETrM?S‘VER R:E:S:'_':O:N:C"IIF: R T T R A 8
[R] . (RELAY RESET ON) All relay ontputs: E E E o T T JNE - A
Directly controlled from the e e i i WASEE FE N NN
hostside. Theterminalis |RIE!SI 1O/F ikl | & | | | 6 YIEISI o dGilyt 1 1 1 b bbb ]S
ignored. Qutput according to the comparison H - o : R
result. " (RELAY RESET OFF SEEEE R
244 | Relay reset control release EiR M :r; : ; : 5 I: : ' T T S T T R
T-4-4 'V 5 E'R Mgty ' 1 ViR e Qe a0 Qoo v x o " (I . ' .
Reiurns control to the input SRS s 3 VIEISiaeaCatler 20 0 5
kg °WPH | i i (EXTERNALRESET MOVE) EEEEEEEEEEREREEE
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AM-147 SERIES RS-232C/RS-485

Na Function TT3T3TA 5 6 7 8 0 102 I3]CE (112 3. 415 6171619 1011112113114 15116117118 o |

791 | Remote control state response R,E‘A,‘u- Wb dob i |3 [NIO DS b T T A O
Responds the function set to I i S A B (When no function control is perfonmd in remotem de)
oot pibiiri i) [elEiskdni i PPELEEEIGEE) S

.- ' VR d A Piv: ch. ++ (When the RES, PVH, DZR. STH or 3
T A P D Z Rt -RLY function becomes effective in 3
ERT 1B IR} “'fmﬂtem"de" ‘

ST A B - B SiT:H; c“' ¥ (Delimited by the dehmlter) to 3
REE iiiiiiii RLY%W BEEEIREERLIBRAL.

7-10-1| Sampling speed response SiM: Pic '1=l : ' " bt 3 st M P"_-'._.-l ‘m':n When “17 is set Do 6
fi{:s}:i;nds the contents of this ' _(S{&MPLING SPEED ANSWER} S.M.Pal._,‘ 2 O'ch: Wl When “20,, is set 6

7-102| Sampling speed control SIMiPi_j2i0:iCi' | 1 i ¢ |56 YIEiSi sy SRR A 5
Directly sets the sampling Sampling period (ms) A R T
from the host side. | Setting | “Sobtz | oMz | Seing | somz | eom: romy e Lok & B onoa b o8 b VA

1 s00 | s66| 10 ‘8000 | 6666 ot ow o noos B HA LD ES w
2 1600 | 32| 20 | wewo | 13332 R oo b
4 w00 | 2664 2 32000 | 26664 Pl & FEd o» £ R -
8 | caol s28l 80 | es0o| sums O T R S A

T11-1| Moving average response M AViGihi 1Dl {ALVIZOIFIFiC b ¢ Responds either | | 7
Responds thestate of this O T S O T ' N H ;| one. : 9
device. A oo ] P I .

i BT IR EE I EE T : : set to 16 times

7-11:2| Moving average control M A V i N' wite 1o T 5
Performs control or release «Ni rs as shcwn in the followmg tabl&
by settmg the number of N=0 | No. of moving averaging times . . I - -
moving averaging times N-2 | No_ ofmoving times _ Twice i i ] A O
from the host side. T4 T N6, of mviae keengiai s, X Toes P : : P S

N=8 | No. of moving averaging times _§ times [ b A I GO 1
N=16 | No. of moving averaging times 16 times - A
N=32 | No. of moving averaging times 32 times : A A :. v : ; E '

7121 Range response RiNiGisini | 11| 3 |RIAINiGEER1isiaind 1P il i) 8
Responds the range set by [ 1 | ¢ o1 5 o1 01 e d ot Ebaa s b v
this device. Pr R P Roba g oba I T e

7122| Range scting RINIGI 1i3iadtl § 00 1| 6 [ViEiSidsiws ©0 i i i )9
Directly sets the range from O I A A EoLd o vt omoE L h a8 o8 ok i
the host side EEEEEEREEEE SEEEEEEREEEEEEEE

BESESEEEEEEEENEREEEE S A

7-13-1| Peak hoid i cipiyicata 0oL b E e 2 leipiyvi_ioiNig el 0 5
e HELm MREIRS O op op o8 oo aipivi tol :JRespondseitherone. ;
Responds the state of this [ | ¢ | @ @ il oioio P

| device. EREINERIER T RE ka8 W o8
7.132| Peak hold comparison control | CiPiVi_jOINiGili | 1 1 1 | 6 |YIE:S! SRR IENEE VN
Makes effective comparison ¢ ¢ Settopeak hold oornpaﬂson LS £ T % g bR
with the peak, valley or peak prior to factory shipment. U N - i 7 OEOE S R % W B
valley hold value from the A VI U IR (e G S O
host side. \ E . : : U & o : . * & o g I ' : I 6 B

7-13-3{ Peak hold comparison control C p v._,o r.C,,'* Ch 6 Y':FIS AL SEEET IR RN 5
nnnnnnn 3 . . v . " il 3 . Kl . . ' .
gy Performs compa::son operauon by ;¥ W Bh B ow b LG & oo
Returns to normal input value for CPV OF S SRR
comparison. e T B OO LI S - T S

7-14-1| Fixed zero response FiliXicws 0 02 10 0 1 3 IF X0 F FiCe's ; 7
Responds the state of this o o BUE Rl VAR L ! Responds either one.
device, SR B NN SE P EER

7.142| Fixed zero control FiLXieOINGewi & 4 5 ¢ | 6 CIE S et 3 4 b SRR EEE
%ﬁ%ﬁﬁ?‘;&g“d e If the above is executed, the 10° digit

d is forcibly set to zero to become A o & om o8 B o b
e_ﬂ'ective: for data output.. & EY A w4 Yl b a e

7143| Fixed zero control release P oirieds f 11 e [viglei b dednd P18 B8 5

Returns to normal operation. 3§ o EA R s & I AN Vo
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AM-147 SERIES RS-232C/RS-485

No Function 112'3:4:516.:7.8191101'12/13 17273 4.5:6:7 8.9 10111:12,13/14115'1617: 18] |
T3 f esnalosemy ey FiRL a1 1811 DIAITIAIFLIOISITI{CIOIN: Dieite | | 1
AR O A _ (Condition data error)
Recovery: Re-set the condition data by the operation
* For DATA__LOST__(1 eror ; onditic
rcsponscl:,nﬁsecxceedingme .. . switchofthis device. U
allowable noi of this devi T I T T TR O O S S
eoveing e DiAITIAIILIOISITI{ ClOIM S % | | 13,
Therefore, externally install such a (Comparison data error) {O—=Pattemn Mo} .
noise absorption circuit as a line filter, Recovery: Re-set the comparison data by the COM
etc. command. A L
S I D:A;Ti A L0 S T MIEI T % ' 0 | 13
: : (Scaling data error) (O~ Pattern No.)

Recovery: Re-set the sca.lingrdam by the MET command.

1l
'
"
I
'
.

AR A DIAITIAIILIOISITI( D, iZisdnd £ 1 | 13
SR FEE 8 ba %EN & If there is an error in the DZ memory
A - R value when the DZ function is
A controlled from the terminal side.
S T Recovery: Write the digital zero value.
SR TN NINEL N DIAITIAIGLIOISITi O | 1 ¢ 1 | 1
SR ERRIRE I N | (O~A~G
T Recovery: Turn the power on again. If no recovery is
[ A S . made, contact Asahi sales agent or Asahi
- 2T 2R 1INE IR Lo, dirgelly. L 4 i
RS-485 specification ol 555555555555,3i:'ii?i'iiiiwihfiiiE?a
7.22-1 |Communication device No. IDIRIGEE ‘nip: S1!o0iA! 5ic,: 1. When communication
= [response AMDIRSL b AiDIRis 1101 B: 55 jevice No. is set to “10”
Respondsthcstateofmis A I L T S (O I L N T
device. g Ao g BN roror ot 4 b+ Checksum |
Communication device Mo. L A e b8 o bbbl F o W -
122 | apting AIDIRIG0ISISiN § bl | 6 [YIEISideqd:i3ift o1 L 7

8. Detailed command description

g8-1 Moving average o . _

The moving average is computed digitally using a software filter. This is effective for reducing the
The more the number of moving averaging times, the

influence of noise contained in input signals.
more effective for noise rejection .

Setting No. of moving averaging times # Qee [tem 7_11;1_
B i Bwleased Example: MAViI 8 Ca Le
ol Snive The above shows a case in which the number of moving
N =4 4 times averaging times is set to 8, but time (t) until the displayed
N = 8 8 times value reaches 100% when the input is changed stepwise
- becomes as follows.
N =16 16 times t (SEC) = No. of moving averaging times x 1/Sampling
N = 32 32 times speed (tmes).
A Precauions:
(1) The contents of this manual may subject to change without prior notice.
{2) This manual is carefully prepared. However, if any mistake or omission is found, contact your nearest Watanabe sales agent or

Watanabe directly.
(3) As a rule, Watanabe is not responsible for the operation result of this device rgardless of the description in item (2) above.

UJE tanabe 6-16-19, Jingumae, Shibuya—ku, Tokyo 150-0001, Japan
WATANABE ELECTRIC INDUSTRY CO., LTD. ,rone (813-sa00-6141
Homepage http://www.watanabe—electric.co.jp/en/

ED-50096b
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Quick Reference Manual ~ MODEL AM-147

Operation of each mode
® Condition data setting @"!’“. : (Messurement operation suspended)
@+Zsec= (During measurenent operation)

(chk hold type.} @ (stp]ay hlankmg) @
~=| Py K — |P H (Peakhold) b P —_ FF (OFF
3 H (Valiey hold) ' g 3 Egg))arighi
Gopuirangy Ly WOkl ® b-2 (b-2) ¢
[FAnS] — [DV | DA ] b i (b-1) pyy
i (Pattern select) on (ON)
:' L'-" S 3 1 a §(Sheet S5W.) |
™ 3] 26 ) T® o v & (Terminal control
1Y cR | (Start/hold type setting)
':S A (grce»r}:m type)
(Sampling frcqucm:y LX i 5 (One-shot type)
SaP ! Past 0 (Communication device No.)
He 4T o
n : U U
(Power frequency) @ g g (Baud.ratetting} @ =
=30 || [bred] = |3585 G
(Noi.of moﬁ#@v&mﬁr-ig A = l | t:: pRiRH (2400)
tiems)— — . (D(i:ii]a; 210 value 192 - (19200)
nfu —_ fe) 8 backup
2oy ; , @
a i 38 AR
(Fixedzere) o s l@
il o F (OFF) Switch operation protect oF F (OFF)
' l ocn (ON) IP"'O } —@ on (ON)
- ' |

. The set data becomes effective just when the @ switch is pressed and the meter returns

to the measurement gtate. n
. Each setting is made by pressing the (X} or switch.
If the switch is not operated for more than 1. sec during measurement operation, the

meter is automatically rest (measurement state).

L Pu.ttarn selection
.: The pattern changes from P-1 to P-B every time the sheet switches are pressed.

. NB condition data can be selected with "PSEL™ {pattern control selection) set to "out".

¢ HH,HL/HI,LO comparison setpoint display selection
@—}-@ : The comparison setpoint (HH, LL or HI, LO) is monitored by pressing the sheet

switches.
@ reak valley value/Display input value
©+® :

__,_I PH ] _.,[ u H | = |f u H]@ « The comparison
. setpoint display
@* { 15 selected just

when the (E] '
switch is pressed.

WATANABE ELECTRIC INDUSTRY CO., LTD.



MODEL AM-147 Series

Operation of each mode

o Comparison data sett:.ng D+@
Zbec,

(Measurement operation suspended)
(During measurement operation)

(Setting pattern) (HH comparison selpmfﬁj (HI comparison fetpo%(m oompanson setpoint]  (LL comparison sdfﬁjﬂ}
TP X | SHH | SR =[5t | = [5-11t
(X::—-.—S) I-q __________ L _________ j-___-. ---- --j
Y
: (HH bysteresis value)  (HI hysteresis value) (LO hysteresis value) | (LL hysteresis value
| —— ® ® ®
' H-HH | — |H-Hi| = |H-lo|— |H-L!
1 @ T T L T
L ) [ Y ... | A Y

@5scaling data setting EH" (Measurement operation suspended)
. 2sec: (During measurement operation)

(Setting pattern) (Fu]lscaI: value) (Fullscale input value (Offset value) (Offset input value)
- @ ® @
_'_P""X - | FS¢c —- Fln = | oFS |~ | o!n
(X:,’n—-B) * ---------- i-—._._..-_...__.} __________ i
{ f
: (HI Analog output) (LO Analog output) (Decimal point)
. . @ ' @
RoH!|— |Rolo|— | dEP
® v .. v 1

The set data becomes effective just when the (E) switch is pressed, and the
meter returns to the measurement state. :
Each setpoint can be set by pressing the ) or switch.
is pressed twice, the meter is set to the setting state.
If the switch is not operated for more than 16 sec during measurement operation,
the meter is automatically reset {(measurement state).

No condition data can be selected with "Pro" (protect function) set to "on."
‘The (8) switch is used for a jump switch and is effective only during measurement
operation. (Whenmeasurement operation is suspended: Direct setting function)
® Direct setting (Effective only when measurement operation is suspended)

After the ~switch

Measurement

o 1®

®

—| P - - X |— Comparison setting/Scaling data séiting Measuremeat
- —— @
X=/!~ [When the setpoint is revise
( ' 8 ) Revised by pressing the (»]
or @ switch.
wa 'l__EI_lEbE 6-16-19, Jingumae, Shibuya—ku, Tokyo 150-0001, Japan

Phone: (81)3-3400-6141
Homepage http://www.watanabe—electric.cojp/en/

WATANABE ELECTRIC INDUSTRY CO., LTD.

UN-45511d
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