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ZWX300
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1. {ZEF¥ Evaluation Method PAGE
1.1 HIEER Circuit used for determination
RIZEEIFE1 Circuit 1 used for determination ... .....c..tuee i T-1,
FRAEIE Steady state data
SEEANUA Warm up voltage drift characteristics
PEEARRES i Over voltage protection (OVP) characteristics
1 BB PR e Over current protection (OCP) characteristics
H 3505 Eosn ek Output rise characteristics
SBT3 Output fall characteristics
WEINE (ATRZ) it Dynamic line response characteristics
AL A B Stand-by current characteristics
HIFEEI#E2 Circuit 2 used for determination - .. ...over v et T-1,

ON/OFF =1 > b m— VRE I 7)50 6 EAY 0 Reft:
Output rise characteristics with ON/OFF Control
ON/OFF =1 > b = — VEF /)50 6 R A% 0 Rl
Output fall characteristics with ON/OFF Control

HIFEEIEE3 Circuit 3 used for determination ... .....c.veveeeeii e, T-2,4
WERE (BRAZE) $M  Dynamic load response characteristics

HIEEIEE4 Circuit 4 used for determination ... .........oiteiinn e, T-2,
A —U B (BAERR) % Inrush current characteristics
W15 1KY 22 A\ BRI A itk Inrush current characteristics

BIEEIFES Circuit 5 used for determination .. ......o.uvtteeei e, T-24
U — 7 Btk Leakage current characteristics

JHIFEEIEE6 Circuit 6 used for determination . ... .......eereiinn e, T3,
WAV v, A X¥EF Output ripple and noise waveform
(a) Normal mode

HIFEEIRET Circuit 7 used for determination .. ........vereeeii e, T3,
WAV T, /A XEHR Output ripple and noise waveform
(b) Normal + Common mode

BIZERERL] Configuration 1 used for determination .............ooureenianeeo.n.. T-4,
EMI%#:  Erectro-Magnetic Interference characteristics
(a) HEEF T HEE (JRE /(X)) Conducted Emission Noise

RIERERK2 Configuration 2 used for determination . .........o.vevureanienna..... T-4,

EMIF##:  Erectro-Magnetic Interference characteristics
(b) HEZERRE (HE5 /(%) Radiated Emission Noise
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2.

BT — & Characteristics
2.1 E#4%FME Steady state data
(1) AJi1- &% - BEZLE)

Regulation - line and load, temperature drift

HAEE -V FVEESANEE

Output voltage and ripple voltage vs. input voltage

ZhEs - A )BTRS H ) ER

Efficiency and input current vs. output current

F1EE « ANJTE G H I ER

Power factor and input current vs. output current
BERY 7 M
5 ER T PR A I

2)
(3

(4

Warm up voltage drift characteristics

Over current protection (OCP) characteristics

WEEIRFERE  Over voltage protection (OVP) characteristics . ..............
HAse s B30 Rtk Output rise characteristics « ... ....veureereennneen.nn
HISLH T30 et Output fall characteristics «..........ovvurreeenennn..

SN
-~ O U s W N

ON/OFF =t & b —/UR§ 52 H B8 U itk
Qutput rise characteristics with ON/OFF Control
ON/OFF =t > h m— VIR A S2 B T3 U Rt
Output fall characteristics with ON/OFF Control
9 HARFERESME  Hold up time characteristics
10 BERE (AhBZE) Frik
11 BERE (RWEX) FHiE
12 AJTEEBHER T
13 AJ1—Er (28
14 BHERFZEAE Fﬁf&
.15 AJ1ERIETE
.16 EFABA S
17 Y — o Bt
A8 WAV v A XY
19 R E LS, BN
. 20 EMIFH

Dynamic line response characteristics

Dynamic load response characteristics

Response to brown out characteristics
Bn) HFE

Inrush current characteristics

Inrush current waveform

Input current waveform

Input current harmonics

Leakage current characteristics

Output ripple and noise waveform

Stand by current characteristics

Electro-Magnetic Interference characteristics

3% Terminology used

Definition
Vin .. ASIBEHE  Input voltage
Vout  ......... Hi/J8EHE  Output voltage
Iin oo 7\7] Z % Input current
Tout  ......... F1ER  Output current
Ta ... T%EJ FIEE  Ambient temperature
Wout ..., /1€ Output Power
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ZWX300

1.1 HIE BB Circuit used for measurement

HIERM 1 Circuit 1

. %%4%@ Steady state data
AN Warm up voltage drift characteristics
'ﬁé‘}“ REBERE Over voltage protection (OVP) characteristics
W ETTIREERTE Over current protection (OCP) characteristics
SIS BN R Output rise characteristics
LB T 5%3 i Output fall characteristics
SEPEINE (ASIBE) B Dynamic line response characteristics
s AH N A BT Stand-by current characteristics
Digial power meater
| + S0
e J
e — o .
SWH “x
AL PUWER I »
SUPPLY P.5. E _l 57‘ Load
7
=y
) ‘
“OAC — r'(::;{ My
Shunt Res,

Controlted Temp. Chamber

HFEEF 2 Circuit 2
SHAISES EAORRE (ON/OFF=t b rr— /L BF)
Output rise characteristics with ON/OFF Control
SBT3 RE (ON/OFF= br— L)
Output fall characteristics with ON/OFF Control

Digital power meter

L, e z ~+~\LL
e H
—a c%;«w + e
SW | > T | e S
[ | /i/ . ]‘\\\_
AC POWIR | l ) L __j_\ ) 27\
SUPPLY | ! pSs. v = Z Loud
. ] !
| T e -”’—{ v
™ A
- AL — 4/ ! \N\
EQ\’ PWR OK \\ Shunt Res.
4’\—-{‘|}—— N
& o
Sw 2
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ZWX300

HZERE 3 Circuit 3
BRERE (BWEE) R

Dynamic load response characteristics

Dhigital powoer moeter

Drynamic dummy
tond

toad | i

oad

—

LN
¥y

Shunt Res,

Crutput current waveform

lout 5095 €2 100%

— N 1)
A— — - G,
} I

.

HIZEFRK 4 Circuit 4
ANV —UERR (ZENED)

Inrush current characteristics

e o 5,
7 Digital power meter
S
Slide Reg A
7
s e Dynamic -
i/ : 54
{\ . /f: ] Dip % Load
Pt Simulator ; 7
“OAC Sy aa——
) / } Shunt Res,
Current probe - /

HIEFEE S5  Circuit 5
)— 7B

Leakage current characteristics

Digaal power muter

Shide Reg.
al
r/'/“?f:"\ T W »
1 bl ?
LY ) ) % ] Leakage Z Load
ra - current 4
Isolation Trans l metar
AT AL ey S — A
[ i “"‘L‘ Shunt Res.
e
NOTE : Leakage current meter HIOKITYPE 31557 3156
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BIEEK 6 Circuit 6

AT AKX
(a) Normal Mode

PHoital power meter

AC POWER [T
supeLyY

BIZEREIE 7 Circuit 7

“EVSH

COM O

VT ARK
(b) Normal + Common Mode

ACPOWER [
SUPPLY

Dipieal power mieter i
. T [ hat-te
: 273y 4

ZWX300

Output ripple and noise waveform

Osciltoscope

Handwidth 0 HHOMIEY

Output ripple and noise waveform

=

COM ¢ I
R -‘?‘
Mlond
O f :
Moo .
PS5 »"Eluu&
COM I !
=12V ¢ S — =
R
[— oy
jCS €11 TLoad
COM & =
oM L O .
—r =
AC6 _jT12 Tilwoad

-1

+EVER D

CON

S ii0mm

,.._.J.[[.*
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ZWX300

HIZEHEEE 1 Configuration 1
- EMISrE Electro-Magnetic Interference characteristics
(a) EBWR TELE (JFE/AX)
Conducted Emission Noise

U5 HREE (3

Lo AH, 2
DUT(E
E\'\, » _?,‘i\ / T" J.L* B
Y e T \ a Adminivm Plars
PrElem | PRSI o I =
§ . N e e T I
Exdl Test Rovedver w, I e /
RE Relar mawris ., Voo I TE
= B
o H=Riem
Stasnd
? ‘ ¥ I . ¥ -
= s z L ANEE
o N EEXE gy S  Input Line
yrra thgﬁ S R . ?‘f}b} s
A ., Metal Growsd Plape . S
Frth : Filter 4

HEHERK 2 Configuration 2
- EMIFFE Electro-Magnetic Interference characteristics
(b) HEE BB B85/ AX)

Radiated Emission Noise

- 13w -
HiEERR (B
Iy DU T {Easthed:
(/7
W s - ’ By
"/f !-\“1':]:_:}:[!5 F oSt )/ff j‘?;‘l{-\éi}.
Speciruem Analyaer Biconical Antenna s Altinium Plate
! M v L 3 s
EMI Tess Beceiver L /

R¥ Rel

: AL
* Reday matrix g [ I

o . .
Y F—T—J N =)
e Turn Table “ Stand [E=Y0em
B \a
= 1
¥

| A ] ] -~ -
. ., i 2 Inpus Line
i,i, g N EBXHE P

, s 7
A0 Bards , Meml Ground Pl Filter
mme—————

DENSEI-LAMBDA T-4



1.2 fiE IR E R 2

List of equipment used

ZWX300

EQUIPMENT USED MANUFACTURER MODEL NO.
1 | OSCILLOSCOPE HITACHI V-1100A
2 | OSCILLOSCOPE YOKOGAWA ELECT.| DL1740EL
3 | DIGITAL STORAGE OSCILLOSCOPE TEKTRONIX TDS540A
4 1 DIGITAL MULTIMETER AGILENT 34970A
5 | DYNAMIC DIP SIMULATOR TAKAMISAWA PSA-210
6 | DIGITAL POWER METER YOKOGAWA ELECT. | WT110/ WT210
7 | CURRENT PROBE/AMPLIFIER TEKTRONIX A6303 / AMS02A
8 | DYNAMIC DUMMY LOAD TAKASAGO FK600L /4001 /200L
9 | DUMMY LOAD PCN RHF250 Siries
10| SLIDE REGURATOR MATSUNAGA SD-2450
111 ACPOWER SUPPLY KIKUSUI PCR-4000L
12| AC POWER SUPPLY TAKASAGO AA2000XG
13| LEAKAGE CURRENT METER HIOKI 3156
14 | CONTROLLED TEMP. CHAMBER TABAI ESPEC PU-4K / SU240S1
15| SPECTRUM ANALYZER ROHDE & SCHWARZ| ESPI3
16 | EMI TEST RECEIVER ROHDE & SCHWARZ| ESHS10
17 | EMI TEST RECEIVER ROHDE & SCHWARZ; ESVS10
18 | RF RELAY MATRIX ROHDE & SCHWARZ| PSU
19| AMN KYORITU DENSHI KNW-242
20 | ANTENA(BICONICAL ANTENA) SCHWARZBECK BBA9106
1.3 FEAL &y S5k Load condition
Load conditions
FLI | FL2 | FL3 [ FL4
Output
P To(A)
V1:43.3V 0 14 5.7 12
V2. +5V 0 8.4 7.6 7
V3-1: +12V1 0 5.6 4.1 5
V3-2:+12V2 0 7.1 11.2 9.4
V4: -12V 0 0.4 0.4 02
V5:+5VSB 0 2 2 1
FL1 : All output CH=0A
Load conditions
Output PLI | PL2
lo(A)
VI1: 433V 20 0
V2. +5V 12 4.3
V3-1:+12V1 8 6
V3-2:+12V2 5.3 16
V4. -12V 0.4 04
V5: +5VSB 2 2
DENSEI-LAMBDA Ts




2T — % Characteristics

ZWX300

2.1 FRiE Steady state data
(O AT, &fi, BEES) Regulation - line and load, temperature drift
1.Regulation - line and load condition Ta : 25C
Tout(100%) : PL1
Tout\Vin | 85VAC | 1I00VAC | 200VAC | 265VAC line regulation
0% 3291V | 3291V | 3291V | 3.291V OmV 0.00%
50% 3281V | 3.281V | 3.281V | 3.280V ImV 0.03%
85% 3278V | 3278V | 3279V | 3279V ImV 0.03%
100%(peak) | 3.275V | 3.275V | 3.276V | 3.276V ImV 0.03%
load 16mV 16mV 15mV 15mV
regulation 0.48% 0.48% 0.45% 0.45%
2. Temperature drift
condition Vin : 100VAC
, Tout : FL2
Ta -10C +25°C | +50°C | temperature stability
Vout | 3279V | 3278V | 3274V | smV | 0.15%
1.Regulation - line and load condition Ta : 25C
Tout(100%) : PL1
Iout\Vin | 85VAC | I00VAC | 200VAC | 265VAC line regulation
0% 4.995V | 4995V | 4995V | 4,995V OmV 0.00%
50% 4987V | 4987V | 4987V | 4.988V ImV 0.02%
85% 4983V | 4983V | 4983V | 4983V OmV 0.00%
100%(peak) | 4.980V | 4.980V | 4.980V | 4.980V 0mV 0.00%
load 15mV 15mV 15mV 15mV
regulation 0.30% 0.30% 0.30% 0.30%
2. Temperature drift
condition Vin : 100VAC
fout : FL2
Ta -10°C +25°C | +50°C | temperature stability
Vout 4975V | 4983V | 4983V gmV l 0.16%
1.Regulation - line and load condition Ta : 25C
Tout(100%) : PL1
Iout\Vin | 85VAC | 100VAC | 200VAC | 265VAC line regulation
0% 11947V | 11,947V | 11947V | 11.947V | OmV 0.00%
50% 11943V | 11,943V | 11943V | 11.943V | OmV 0.00%
85% 11.941V | 11.941V | 11.941V | 11.940V ImV 0.01%
100%(peak) | 11.939V | 11.939V | 11.939V | 11939V | OmV 0.00%
load E§mV 8mV 8mV &mV
regulation 0.07% 0.07% 0.07% 0.07%
2. Temperature drift
condition Vin : 100VAC
fout : FL.2
Ta -10C +25°C | +50°C | temperature stability
Vout | 11.928V | 11941V | 11.948V | 20mV { 0.17%

DENSEI-LAMBDA
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ZWX300

2 M7 — & Characteristics

2.1 FRERAE Steady state data

(W AJ1, Af. REZE) Regulation - line and load, temperature drift
V3-2:+12V2
1.Regulation - line and load condition Ta : 25C

Tout(100%) : PL2
Tout\Vin | 85VAC | 100VAC | 200VAC | 265VAC line regulation

0% 11.948V | 11.948V | 11.948V | 11.948V | OmV 0.00%
50% 11,943V ] 11.943V | 11.944V | 11.944V ImV 0.01%
85% 11941V | 11,941V | 11941V | 11.941V | OmV 0.00%
100%(peak) | 11.939V | 11.939V | 11.939V | 11939V | OmV 0.00%
load 9mV 9mV SmV 9mV
regulation 0.08% 0.08% 0.08% 0.08%

2. Temperature drift

condition Vin : 100VAC
v lout : FL3
Ta -10°C +25°C | +50°C | temperature stability
Vout 11,928V ] 11.941V | 11.947V | 19mV l 0.16%
V4 -12V
1.Regulation - line and load condition Ta : 25C

Tout(100%) : PL1

Tout\ Vin | 85VAC | 100VAC | 200VAC | 265VAC line regulation
0% -12.156V [ -12.156V [ -12.155V [ -12.156V| ImV 0.01%
50% -12.146V 1 -12.145V [ -12.145V | -12.145V|  1ImV 0.01%
85% -12.143V [ -12.143V | -12.143V | -12.142V| ImV 0.01%

100%(peak) | -12.135V | -12.137V | -12.136V | -12.136V| 2mV 0.02%
load 21mV 19mV 19mV 20mV

regulation 0.18% 0.16% 0.16% 0.17%

2. Temperature drift

condition Vin : 100VAC
lout : FL2
Ta -10°C +25°C | +50°C | temperature stability
Vout |-12.147V[-12.137V[-12.142V| 10mV | 0.08%
V5:+5VSB
1.Regulation - line and load condition Ta : 25C

Tout(100%) : PL1

Tout\Vin | 85VAC | 100VAC | 200VAC | 265VAC line regulation
0% 4967V | 4967V | 4967V | 4967V 0mV 0.00%
50% 4954V | 4954V | 4954V | 4.954V OmV 0.00%
85% 4946V | 4.946V | 4946V | 4.946V 0mV 0.00%
100%(peak) | 4.941V | 4.941V | 4941V | 4941V OmV 0.00%
load 26mV 26mV 26mV 26mV
regulation 0.52% 0.52% 0.52% 0.52%

2. Temperature drift

condition Vin : 100VAC
lout : FL2
Ta -10°C +25°C | +50°C | temperature stability

Vout 4.935V | 4941V | 4944V omV_ | 0.18%

DENSEI-LAMBDA T-7



21 QHAEE, Vv I NVEERATIERE
Output voltage and Ripple voltage v.s. Input voltage

[ V1:+33V ]
5.0
I S S
2 Output voltage
3.0 | b
©
>
S Ripple voltage
Ol.Of e e e
0.0
50 100 150 200 250
Input voltage (VAC)
L V2:+5V |
6.0
50 """ [
> Output voltage
;’4'0 I S
&
S 3.0
= Ripple voltage
220 I IIIITIIIIITIIITIIIIITANIILL
jom
& | e e e
LO b
0.0
50 100 150 200 250

Input voltage (VAC)

[V3-1:+12V1]

Output voltage (V)

15.0

12.0

9.0

6.0

! Output Voltagé
Ripple voltage
50 100 150 200 250

Input voltage (VAC)
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ZWX300

Conditions Iout: FL2
Ta :

Conditions Iout: FL2
Ta :

Conditions Iout: FL2
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21 Q)W NEE, Vy FNVEEMSATIEE
QOutput voltage and Ripple voltage v.s. Input voltage

ZWX300

| V3-2 :+12V2 | Conditions Iout : FL3
Ta :-10C ----——
25C ———--
15.0 200 50°C
S 120 | 160 Z
e Qutput voltage b
E 90 b 120 &
© ©
> >
5 60 80
£ Ripple voltage £
S 3.0 N
0.0 0
50 100 150 200 250
Input voltage (VAC)
| V4:-12V | Conditions Iout : FL2
Ta :-10C —=====~-
25C —-—-—:-
-15.0 200 50°C
—~ =120 | | 1 160 o
Z : Output voltage g
[} S’
& 0.0 o 120 %
ks =
> o
S -6.0 | 80 3
= o
~ Ripple voltage =
© '30 B e bt 4 e ~..~~I_:).I?._._._.g — ] 40 a
-0.0 0
50 100 150 200 250
Input voltage (VAC)
l V5:+5VSB I Conditions Iout : FL2
Ta :-107C -------
25°C ——-—-
6.0 300 50°C
50| KO PR SRR {250 _
= Output voltage >
S P :
g 40 | oo 200 <
S 3.0 | 150¢
= Ripple voltage
‘:E:- 20 T — 7pp ”;’;’g’—:;;;: """""" ;: 1002%
© &
T R s e S A 1 50
0.0 0
50 100 150 200 250

Input voltage (VAC)
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ZWX300

2.1 (3) #h=, AJIBIRR /1B

Efficiency and Input current v.s. Output current Conditions Vin : 85VAC -------
: 10OVAC —-~—-—--
: 200VAC
P 265VAC ————
Ta : 25C
Tout(100%) : FL4
5.0 SRREEEEES 100
Efficiency
4.0 80
- | g
< <
= 3.0 L sl 60 P
é = -~ -7 é
3 lin .-~~~ =
2.0 poo e et T e A0 (S
[ Pl .
£ .
1.0 20
0.0 0
0 20 40 60 80 100
Output current (%)
2.1 (4 1 ATJEFRA ) ER
Power factor and Input current v.s. Output current Conditions Vin : 85VAC -------
: 100VAC —-—-—--
1 200VAC
s 265VAC————
Ta : 25C
Tout(100%) : FL4
1.0
0.8
< g
Nt [}
= 06 &
[ S
= 5
5 2
= 04 =
o,
=
0.2
0.0

0 20 40 60 80 100
Output current (%)
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2218%E

KU 7 kg

Warm up voltage drift characteristics

V1:+33V |

Output voltage drift (%)

0.80

0.40

0.00 ¢

-0.40

-0.80

ZWX300

Conditions Vin :

100VAC

Ta : 25C

Tout : FL2

0 0.5 1

1.5 2 2.5

Time (hrs)

V2 145V I

Output voltage drift (%)

0.80

0.40

0.00

-0.40

-0.80

Tout :

0 0.5 1

1.5 2 2.5

Time (hrs)

V3-1:+12V1 |

Output voltage drift (%)

0.80

0.40

0.00

-0.40

-0.80

FL2

Tout : FL2

0 0.5 1

1.5 2 2.5

Time (hrs)
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22BE RV 7 MR
Warm up voltage drift characteristics

ZWX300

Conditions Vin : 100VAC

Ta : 25C
V3-2:+12V2 | Tout : FL3
0.80
S 040
&
S
o 0.00
&
'5 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
>
2040 [
8—
=
S
-0.80
0 0.5 1 15 2 2.5 3 3.5 4
Time (hrs)
V4:-12V | Tout : FL2
0.80
g 040 |
g’: ,,,,,,,,
o 0.00 \_
&
T
>
52040 | :
&
o S S
S
-0.80 :
0 0.5 1 1.5 2 2.5 3 3.5 4
Time (hrs)
V5:+5VSB | Tout : FL2
0.80
g 0.40 |-
"(ﬁ_. ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
o 0.00
&
T
>
2040 [
£
5 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
-0.80
0 0.5 1 1.5 2 2.5 3 3.5 4
Time (hrs)
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2.3 W E T R AR

Over current protection (OCP) characteristics Conditions Vin : 100VAC
Ta : -10°C
L V1:433V | :25°C
OCP Type : Shut down (*1) 1 50C
5.0
g O T R
g e e
30 et
S — T
> — L
= 2.0 R e
£ =
O IO S ;’ ;{';"’/‘”""’ """"""""""""""""""""""""""
0.0
0 50 100 150 200
Output current (%)
Notel: V2,V3-1,V3-2,V4,V5 => No Load
Note2: V1 Peak Load=100%
[ V2:+5V |
OCP Type : Shut down (*1)
6.0
5.0 S
S e
sS40l e
E ~ ‘
£20 e
S Pt
1.0 s S e
A
0.0
0 50 100 150 200
Output current (%)
Note3: V1,V3-1,V3-2,V4,V5 => No Load
Noted: V2 Peak Load=100%
[V3-1:+12V1]
OCP Type : Shut down (*1)
14.0
12.0 = -
’ /4 4 ’
L T
S50 7 O
= o
E 60 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ,/,‘,,,,/,‘, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
= P
Euo | o
) <=
2.0 |
r/,
0.0
0 50 100 150 200
Output current (%)

Note5: V1,V2,V3-2,V4,V5 => No Load
Note6: V3-1 Peak Load=100%

DENSEI-LAMBDA
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ZWX300

2.3 @R RE R

Over current protection (OCP) characteristics , Conditions Vin : 100VAC
Ta : -10°C
[V3-2 : +12V 2] £ 25°C
140 OCP Type : Shut down (*1) :50C
~12.0
& I
T100 | T
& P
B OB s cep e BT
/&) Lot
Z 6.0 T
B 40 o b
© a0
0.0
0 50 00 150

1
Output current (%)

Note7: V1,V2,V3-1,V4,V5 =>No Load
Note8: V3-2 Peak Load=100%

l

V4 :-12V

14.0
12.0
10.0
8.0
6.0
4.0
2.0
0.0

Output voltage (V)

OCP Type : Automatic recovery

0 50 100 150 200 250
Output current (%)

Note9: V1,V2,V3-1,V3-2,V5 => No Load
Notel0: V4 Peak Load=100%

[ V5:+5VSB

OCP Type : Hiccup OCP (*2)

6.0

)
wook
o o o

2.0

Output voltage (V

—_
<O

0.0

0 50 100 150 200

Output current (%)

Notell: V1,V2,V3-1,V3-2,V4 => No Load
Notel2: V5 Peak Load=100%

(*1) Output will be shut down after the delay time at 5 seconds.
(*¥2) When 5V SB is shut down with over current or short,

all output power will be shut down.
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2.4 1R

Over voltage protection (OVP) characteristics

[ V1:+33V |

Conditions

.............................................

| v2:+5v |

| V3-1:+12V1]

ZWX300

Vin : 100VAC
Tout : 0% (FL1)
Ta :25C

< OVP point

«~— V out

— 0V

<= OVP point

— V out

— 0V

< OVP point
<V out

0V

10V/DIV | 1s/DIV

DENSEI-LAMBDA
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2.5 A B2y Rk
Qutput rise characteristics

[ V1:43.3V |

[ V2:+5V ]

DENSEI-LAMBDA



ZWX300
2.5 HASES EiR Y ek
Qutput rise charact

[V3-1:+12V1]

Tout : 0% (FL1) Tout : 100% (FL2)

Tout : 0% (FL1) Tout : 100% (FL3)

: D% ?Aﬁmnizcﬂk 23 ‘ DC\[ I]ﬁ L MEIASZARY Dk v
| ——— V32 | w — 13

DENSEI-LAMBDA



ZWX300

Output rise characteristics

Tout : 0% (FL.1) Tout: 100% (FL2)

lout : 0% (FL1) Tout : 100% (FL2)

DENSEI-LAMBDA



2.6 HANH T A0 Feik

Output fall characteristics

[ V1:133V |

Tout: 0% (FL1)
DCBA
|

! ST EG0RY

1V/DIV | 1s/DIV

[ V2:+5V |

Tout: 0% (FL1)

2V/DIV | 1s/DIV

VI

OV

—Vin

V2

—QV

“=Vin

Conditions

ZWX300

Vin : 85VAC (A)
100VAC (B)
200VAC (C)
265VAC (D)

Ta : 25C

Tout : 100% (FL2)

AB CD
\]]/ CCINiagky
“V1
—0V
AU A U
B A '
el : “—Vin
JV
IV/DIV [ 20msDIV_
Tout : 100% (FL2)
ABrCIjzx:mm::' , ’
@ e
......... —QV
AN -
VIRV
VDIV [ 20msDIV_
T-19
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2.6 HASEH T2 D Kk

Output fall characteristics

[V3-1:+12V1]

Tout : 0% (FL1)

|evae

“—0V

“~—Vin
SV/DIV l 25/DIV
[V3-2: +12V7)]
Tout : 0% (FL1)
__________________ V32
—0V
“—Vin
SVIDIV | 25/DIV

DENSEI-LAMBDA

ZWX300

Vin : 85VAC (A)
100VAC (B)
200VAC (C)
265VAC (D)

Ta : 25C

Conditions

Tout : 100% (FL2)

A}i(‘;D
v
...................................... ! —QV
NN
5V/DIV [ 20meDIV
Tout : 100% (FL3)
AB T]j“mn?}»
,,,,,,,,,,,,,,,,,,,,,,,, : . l‘ sy HV3_
..................................... e_OV
NN
Y
5V/DIV [ 20me/DIV
T-20



ZWX300

2.6 HASEH T3 0 Kt
Output fall characteristics Conditions Vin: 85VAC (A)
100VAC (B)
200VAC (C)
265VAC (D)
Ta : 25C

[ V4:-12V |

Tout : 0% (FL1) Tout : 100% (FL2)

CZITAR0kR . : CE3TLnEks

—0V 0V

e—va —y4

5V/DIV I 2sDIV 5V/DIV [ 50ms/DIV_

[ V5:+5VSB ]

Tout: 0% (FL1) Tout : 100% (FL2)

CLITLDGEY

V5 ———————————— |<V5

(_OV ,,,,,,,,, ......... ......... e, P ......... ....... &OV

-

2V/DIV | 59DV 2V/DIV [ 100ms/DIV_
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2.7 ON/OFF = o b m— VBRI SIS A% 0 KR
Output rise characteristics with ON/OFF Control

ZWX300

Conditions Vin : 100VAC
Tout :100% (FL4)
PS-ON : ON Ta  :25C
. % PRIk o
o V3-1:12V1
V2:5V
<= QV
.......................................................................................... PW-OK
........................... E PS-ON
5V/DIV 50ms/DIV

PS-ON: ON

V3-2:12V2

V1:33V
<— 0V

<—V4:-12V

PS-ON

5V/DIV " 50ms/DIV

DENSEI-LAMBDA
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2.8 ON/OFF = > b = — VEFHHJISE B T3 0 Rtk
Output fall characteristics with ON/OFF Control

V3-1:12V1

PS-ON : OFF

Conditions

V2:5V

oY ——z

PW-OK

PS-ON —=

5V/DIV |

20ms/DIV

PS-ON : OFF

v

V3-2:12V2

A Phaiasdll ¥

V1:33V
oy —>

V4. -12V —=

PS-ON

5V/DIV |

20ms/DIV

DENSEI-LAMBDA

Vin
Jout
Ta

ZWX300

: 100VAC
: 100% (FL4)
1 25°C

T-23



ZWX300

2.9 D PRFFRFEIARE

Hold up time characteristics

10000

Hold up time (ms)

100 |-

10

Conditions V1 : 33V :FL2 -
V2: 5V:FL2 ——- -
V3-1:12V1:FL2 -
V32 :12V2:FL3 -——
V4 -12V.FL2 ————-
V5: 5V:FL2 @ @—
Vin : 100VAC
Ta : 25C

~
\_\\ -
e T PR
COTITTIIINIIIIIII I ITIiIIiITeSSULL e S SoIIIIIT
e A L
. e e e T
e B ey
—_—_

20 40 60 80 100
Output power (%)

DENSEI-LAMBDA
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0 BIEILE (AT
Dynamic line re

[ V1:+33V ]

=Y fFﬂ
sponse characteristics

Tout : 100% (FL2

| v2:+5v |

i

| SOmV/DIV | 200ms/DIV

i

.

i

!

il

M |

|

|

-
i

él Vin

sl \%u\»fa%\a%%%%%?::ffﬁ%,‘ffmwf

il
| 50mV/DIV l 300ms/DIV

DENSEI-LAMBDA

ZWX300

AC——132VAC

C——265VAC

)

<~ Vout (A)
i — Vout (B)

Vout (A)
Vout (B)

(
(

A)
)



ZWX300

) Rk
onse characteristics

2.10 BIEIEE (AJBE
Dynamic line resp

200ms/DIV

50mv/DIV |

DENSEI-LAMBDA



2.10 @IERE (AEZE) ¥t
Dynamic line response char

| V4:-12v |

[V5:+5VSB]

ol

il

:

-

s

DENSEI-LAMBDA

Tout : 100% (FL2

ZWX300

in: 85VAC——132VAC (A)
265VAC (B

ACe——> )

)

Vout (A)
Vout (B)

<~ Vout (A)
Vout (B)



2.11 BIFEINE (AWAE) ik

Dynamic load response characteristics

ZWX300

Conditions Vin : 100VAC

Ta : 25°C
[ V1:+33V |
Tout : FL2
Load current tr=tf=50us Load current tr=tf=50us
Tout 50% <—> 100% f{=100Hz Tout 50% <~—> 100% f=1kHz
e e [ — ——l— Vout Ty e T ey ,f‘”"“‘"“"‘m"""“?— Vout
J ) . GO ; i e ]
e — {—Tout — ! " Tout
| 100mV/DIV | 2ms/DIV 1 l 100mV/DIV | 0.2ms/DIV ]
| V2:45V |
Tout : FL2
Load current tr=tf=50us Load current tr=tf=50us
Tout 50% <—> 100% f=100Hz Jout 50% <—> 100% f=1kHz
S e__ Vout
[ 100mvDIV | 2ms/DIV ] | 100mV/DIV | 0.2ms/DIV |

DENSEI-LAMBDA T-28



211 BEISE (AWEE) Rt

Dynamic load response characteristics

[V3-1:+12V1]

| 200mV/DIV | 2ms/DIV

Load current tr=tf=50us
Tout 50% <—> 100% {=100Hz
. . i : 4
I i
e i ——“‘“'—:‘“—“—’T . e

[V3-2:+12V2]

Load current tr=tf=50us
Tout 50% <=— 100% f=100Hz

[ 200mV/MDIV | 2ms/DIV

DENSEI-LAMBDA

1 Vout

: < Jout

< Vout

«— Jout

ZWX300

Conditions Vin : 100VAC
Ta : 25°C
Tout : FL2
Load current tr=tf=50us
lout 50% ~—>100% f=1kHz
e "_\"‘—— ‘{/‘% e "‘, T ﬁ-m“.. "‘”g — VOUt
0 5
T . < Tout
| 200mVvDIV | 0.2ms/DIV ]

Tout : FL3

Load current tr=tf=50us

Tout 50% <~—100% £=1kHz
“““““ o e ’“‘ e —»*"f < Vout

Hoeile— Tout

200mV/DIV |

0.2ms/DIV l
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ZWX300

211 BERE (BARFEL) ik
Dynamic load response characteristics Conditions Vin : 160VAC
Ta : 25°C

[ V4:-12V ]
Tout : FL2

Load current tr=tf=50us Load current tr=tf=50us
Jout 50% <~— 100% {=100Hz Tout 50% <~— 100% f=1kHz
;“k _J;«“‘““M"m” L m ~4{1"‘“‘“‘—‘ Wi‘ ____ «— VOut _ _—\MM;}N“,,__-M'\““v‘«‘“‘:‘ .:h“"'“u_.,‘,i_: ;_ -— o .____‘A>_,AM,»‘_A_;_«.l_vn o M% Vout
g—' ""‘""l N T B i} ) i ¢ T —_‘_“.
~ : / : / . o : i 1
S sﬂw —eTout F— ——— Tout
] l 100mV/DIV_ | 0.2ms/DIV |

| 100mV/DIV_ | 2ms/DIV

[ V5:+5VSB |
Tout : F1L2

Load current tr=tf=50us

Load current tr=tf=50us
Tout 50% <— 100% f=100Hz TIout 50% <—100% f=1kHz

f ey e Vout e e L e Vout

o ' A
| o] SN
R DTt ' ~ — Jout

Lo e Rl (010 [

100mV/DIV | 0.2ms/DIV |

| 100mV/DIV | 2ms/DIV | |
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2.12 AR R

Response to brown out characteristics

[ V1:4+3.3V |

Vin: 100VAC
Tout: 100% (FL2)
Brown out time : 27ms

28ms

A:
B

[ v2:+5V |

Vin : 100VAC
Tout : 100% (FL2)
Brown out time : 27ms

28ms

A:

P R ,~\ ...... -
PO b £y / / A
\ vV
\ ' Vi

Voo

1< Vin

s —ov
AWAWAN AWANAN WA NS
VY e AW WA S
\VARRVERRY: (VAREVARAVERRVEIRV

DENSEI-LAMBDA

ZWX300

Conditions Ta :25C

Vin : 200VAC
Iout : 100% (FL2)
Brown out time : 33ms

34ms

A:

-~ Vout

i
NN A N AN A
; \ .}f‘ Vo “_J\l i ‘L_\ /\\ j/ \\/‘\ .;!f. k
VARAVERAV VARV ARV,
1V/DIV I 20ms/DIV

<~ Vout

«— 0V

“— Vin

Vin : 200VAC
lout : 100% (FL2)
Brown out time : A=

B:

AN AN AN

i P e L k | \ /
AN N VERVARVAAVARY
VARV i L kY J o

T-3

~— Vou

— 0V

“|== Vin

~— Vou

— 0V

1= Vin

1



2.12 NI EE BRI

Response to brown out characteristics

[V3-1:+12V1]

Vin: 100VAC
Tout: 100% (FL2)

Brown out time : 27ms

28ms

A:
B

Conditions

Vin : 200VAC

Tout : 100% (FL2)
Brown out time : A=
B=
C

ZWX300

Ta : 25C

33ms
34ms

35ms

— Vout

....................... N R | VA S e
P R Rt ER R St e
FAWAWA ANANARAWA WA S ANANA WAWAWAWANA

~/\,”\,‘-W""'7:;j\l{;\j\,:'ij‘_VlnxA\f\i (ST FoNT

\j}’ \\,"{ '&\// 4 "\/,* !\,” l‘\_/" ‘-\j 1\{;‘ \L/ \/ \\J AV kv \/ A : v

5V/DIV l 20ms/DIV

1 Voul

0V

1< Vin

20ms/DIV

[V3-2:+12V2]

Vin : 100VAC
fout : 100% (FL3)

Brown out time : 27ms

28ms

A:

Vin : 200VAC
Iout : 100% (FL3)
Brown out time :

— Vou

—1 Vout

“— 0V

NN NN NN AR ~ : LA
SV ERY R Y Y Y AR (WA W/ VAR \\j \VARY
Voo v (A VAV AV Y o > A o
20ms/DIV S5V/DIV 20ms/DIV

DENSEI-LAMBDA
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2.12 A EE e R

Response to brown out characteristics

[ V4.-12V ]

Vin: 100VAC

Tout : 100% (FL2)
Brown outtime: A= 27ms
28ms

C= 35ms

[ V5:+5VSB]

Vin : 100VAC
Tout : 100% (FL2)
Brown out time : A=

B:

575ms
576ms

I

2V/DIV | 100ms/DIV

OV

< Vin

“~— Vout

Conditions

Vin : 200VAC
Tout : 100% (FL2)

Brown out time : A=

ZWX300

Ta : 25C

34ms
35ms
46ms

— Qv

— Vout //»}1\] ( ........................... Vo
A B’C » :
NN JA A f\ ”\ f\ 7 .
\ /{ \ﬁ\;j, \‘\/; W‘Wﬂﬁj}/ \'\,/i 4 /i “\\_/A "\j‘ “— Vin
5V/DIV | 20ms/DIV
Vin : 200VAC
Jout : 100% (FL2)
Brown outtime: A= 577ms
B= 578ms
.
! :
' l = “— Vou
L

— OV

oV

“~Vin

DENSEI-LAMBDA



ZWX300
213 AN —ER (RAE) Rk

Inrush current waveform Conditions Vin : 100 VAC
Wout : 100 % (FL4)
Ta : 25°C

— -

Switch on phase angle
of input AC voltage : : : : : v : :
=0 e e, R S S SO U S S

AN - -

10A/DIV | 100ms/DIV

H— '"u{(“*\{‘«\/\wvwvwf\MN\MW\ -

Switch on phase angle

of input AC voltage ‘ : : A : : : : .
6=90° | ......... ......... ......... ......... ......... ,,,,,,,,, ......... .........

10A/DIV | 100ms/DIV

DENSEI-LAMBDA T-34



ZWX300

213 AyP— B (BAEMR) Rt
Inrush current waveform Conditions Vin : 200 VAC
Wout : 100 % (FL4)
Ta : 25°C

Switch on phase angle ﬂl}‘“ \N\MNWWMVWWV o

of input AC voltage » _ : : : : : . _
6=0° ......... AAAAAAAAA ......... ........ ......... ......... ......... ....... ,,,,,,,,,

"~ 10A/DIV_ | 100ms/DIV

Switch on phase angle

of input AC voltage ‘ A : : : v : »
6=90°" | ......... AAAAAAAAA ......... ......... ......... ......... ......... .........

" 10A/DIV | 100ms/DIV

DENSEI-LAMBDA T-35



2.14 BRERFZE AN B RFE

ZWX300

Conditions Wout: 0%  --=—-
Inrush current characteristics 50 % —
100 %
Tout(100%)=FL4
Ta : 25°C
Vin : 100 VAC

60

1 e S S s e
g 40
%
530 [
=
5
—"E‘ 20 L S U U S S S A U SV RO

10 e '_')'K """"""" T:—”'i'—j’ "_ _’_"_':’:’:—"""""”'j """""""""""

0
0.01 0.1 1 10 100
Brown out time (sec)
Vin : 200 VAC

60

T T R o g

T R e Lk SR N

30 freeerieens b

Inrush current (A)

0.01 0.1

Brown out time (sec)

10

100

% _LBRUERR. 2REABREZATETHD,

Above data includes secondary inrush current.

DENSEI-LAMBDA
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2.15 AR
Input current waveform

ZWX300

Conditions Tout : 100 % (FL4)

5A/DIV

| Sms/DIV

oK< Mainz 250k D0

SA/DIV

_Sm¢/DIV

DENSEI-LAMBDA

Ta : 25°C

Vin : 100 VAC

«— Tin

<« Vin

Vin : 200 VAC

<« Tin

«— Vin

T-37



ZWX300
2.16 mFRE S
Input current harmonics

Conditions Vin : 100VAC
Tout : 100% (FL2)

Ta :25C

10.000

b

L 000 N TEC61000-3-2 Limit (Class D) _
< \\\ Input Power=317.7W B
‘E o R
S 0.100
2
5
E
k=
bt

0.010

0.001

35 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 40
Harmonic Order
Conditions Vin : 230VAC
Iout : 100% (FL2)
Ta : 25C

10.000 —

1.000 ~ IEC61000-3-2 Limit (Class D) _
< = \\\\ — Input Power=303.9W -
é N
g —

E 77 ]

0.001

35 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 40

Harmonic order
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217 V—7 %8

Leakage current characteristics

Leakage current (mA)

Leakage current (mA)

0.6

0.5 |

04 |

0.3

0.2

0.1

0.0

0.6

0.5

0.4

0.3

0.2

0.1

0.0

T

ZWX300

Conditions f:50Hz
fout : 0%  -===m--
: 100%
: Tout(100%)=FL2
Ta : 25C
Equipment used : MODEL 3156 (HIOKI)
(IEC60950)
80 120 160 200 240 280
Input voltage (V)
Conditions f:60Hz
Iout : 0%  --------
: 100%
: Tout(100%)=FL2
Ta : 25C
Equipment used : MODEL 3156 (HIOKI)
(IEC60950)
80 120 160 200 240 280
Input voltage (V)
DENSEI-LAMBDA T-39



ZWX300

218V vy T, A XETE
Output ripple and noise waveform Conditions Vin : 100 VAC
Ta : 25°C

NORMAL MODE
| V1:+33V | Tout : 100 % (FL2)

50mV/DIV 2us/DIV
| V2:45V | | | Tout : 100 % (FL2)

50mV/DIV 2us/DIV
[V3-1:+12V] Tout : 100 % (FL2)

50mV/DIV 2us/DIV

DENSEI-LAMBDA T-40



ZWX300

218 HAY v T, A XETE
Output ripple and noise waveform Conditions Vin : 100 VAC
Ta : 25°C

NORMAL MODE
V3-2:412V2] | Tout : 100 % (FL3)

20mV/DIV 2us/DIV

Tout : 100 % (FL2)

20mV/DIV 2us/DIV
V5:+5VSB| | | Tout : 100 % (FL2)

50mV/DIV 2us/DIV

DENSEI-LAMBDA T-41



ZWX300
218 AV v, A X

Output ripple and noise waveform Conditions Vin : 100 VAC
Ta : 25°C
NORMAL + COMMON MODE
| V1:+3.3V ] | Tout : 100 % (FL2)

50mV/DIV 2us/DIV

Tout : 100 % (FL2)

50mV/DIV 2us/DIV
IV3-1:+12V]] | - Tout : 100 % (FL2)

50mV/DIV 2us/DIV

DENSEI-LAMBDA T-42



ZWX300
208 AV v, A XK

Output ripple and noise waveform Conditions Vin : 100 VAC
Ta : 25C
NORMAL + COMMON MODE
V3-2 1 +12V2| Tout : 100 % (FL3)

| V4:-12V | " B Tout : 100 % (FL2)

50mV/DIV 2us/DIV

] V5 :+5VSB ] _— Tout : 100 % (FL2)

50mV/DIV 2us/DIV

DENSEI-LAMBDA T-43



ZWX300
2.19 A H oS A B

Stand by current characteristics Condition Ta: 25C

Control ON
1o =FL1 (All output CH=0A)

0.20

0.16 -t S S S T :

008 e e .l

Input current (A)

0.04  roomrremmemms b

0.00

80 100 120 140 160 180 200 220 240 260

Input voltage (VAC)

Control ON
Io =FL1 : Only V5 Output 2A

0.30

0.24

0.18

0.12

Input current (A)

0.06  [-rormrierrennnionn

0.00

80 100 120 140 160 180 200 220 240 260

Input voltage (VAC)
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ZWX300
2.19 R Z A BREEE

Stand by current characteristics Condition Ta: 25°C

Control OFF (No output excent V5)
Io = FL1 (All output CH=0A)

0.20

012 e B e

0.08

Input current (A)

004 e e o 2

0.00

80 100 120 140 160 180 200 220 240 260

Input voltage (VAC)

Control OFF (No output except V5)
Io =FL1 : Only V5 Qutput 2A

0.20

0.16

0.12

008 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e

Input current (A)

0.04 | - O e

0.00

80 1006 120 140 160 180 200 220 240 260

Input voltage (VAC)
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ZWX300

Vin 1 100VAC

Conditions

2.20 EMUEFME

: 100% (FL2)

fout

Electro-Magnetic Interference characteristics

: 25°

Ta

Conducted Emission

VCCI Class B

Phase : L

Point A

[dB(u il
a0

Measure
(dBuV)

44.1

43.8

263.0ki1z)

(

Limit
(dBuV)

61.3

o

vy

ef.

R

Data
QP

AV

Point B
(6.9MHz)

Ref.

[
e
§ g9~
S
—

=2 2lolo

E dlgls

Ld/DS
Z

<

S lad>
<]

8 o=

|

{riHz

Frequancy

VCCIClass B
P Limit

VCCIClass B

4

|

[dB )

Phase : N
Point C
(265.0kHz)

Limit
(dBuV)

{RaaT]

Measure
(dBuV)

44.2

43.3

61.3

51.3

ef.

R

Data
QP

AV

Point D
(6.9MHz)

Limit
(dBuV)

Ref.

Measure
(dBuV)

43.5

42.4

60.0

50.0

Data
QP

AV

3000

B

1000

5.00

g

=]

Fraquancy

EN55011-B, EN55022-BOSREHEITVCCI Class BOIBEE L R U
Limits of EN55011-B and EN55022-B are the same as VCCI Class B.

T-46
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ZWX300

2.20 EMIFFE Conditions : 230VAC
Electro-Magnetic Interference characteristics : 100% (FL2)
:25°C
HEE T EIT
Conducted Emission
dECL i)
Phase : L [ -;clf' a — . —
Fom BN R EREE
Ref. (265.0kcHz) R E R
Data Limit | Measure o b Coor : o VCCIClass B
(dBuv) | (dBuV) e 576\5 rri] B REEE QP Limit
QP 613 444 E,:.-\N I A . ]
AV 51.3 43.4 - e P
_ B0 4
Point B & "
Ref, (928.0kHz) R X\C/C;CITSB
Data Limit Measure F i
(dBuV) | (dBuv) 30t
QP 56.0 437 . F
AV 46.0 38.1 w
10
|:| H
Q15 €150 1.00 5.00 100 30,00
Frequency [hiHz]
[dB(u W]
Phase : N gou .
Point C 50 : E
Ref. (4.1MHz) I
Data Limit Measure . E i VCCI Class B
(dBuv) | (dBuv) L QP Limit
QP 56.0 40.0 - \ !
AV 46.0 39.4 \
_ o EOf . . 4 {
- — »
Point D 5 Eo H
Ref (7.0MED) 3w [\ VCCI Class B
Data Limit | Measure iy ]:ﬂ HE AV Limit
(dBuV) (dBuV) w u l, ;
QP 60.0 45.9 R P IJ’ h
AV 50.0 437 Gl ¥
10 : ,
A R s
18 050 1.00 5.00 1om a0.00
Frequency [hiHz]

EN55011-B, EN55022-BOREAEIZVCCI Class BOREEE & 5 C
Limits of EN55011-B and EN55022-B are the same as VCCI Class B.

DENSEI-LAMBDA
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ZWX300

2.20 EMI%#% Conditions Vin 1 100VAC
Electro-Magnetic Interference characteristics Iout :100% (FL2)
Ta  :25C
MeE B R R

Radiated Emission

B viml]
HORIZONTAL: 10 . -
a0 , : o '
5 : : : M :
°0 : ' [ R ; < VCCIClass B
IR | QP Limit
Al : ; ? ; ot :
T ! ! Lo ey :
5 ; ! . Lo yf v
0 [ . — Pl - -‘,:‘/‘*"”\: ! wost s 4
. w_r__;,l\,v\-‘ ' ! : \;‘.’ ‘:",,, o) RJ‘ 1:‘.&.
A T T Fotaring,
a0 : S A S : i
1) SRS R s
. . L : ;
20.0 501,10 100,10 2000 3000
Frequency [MHz]
ety w/mil
VERTICAL: ks . . . .
50 | : — I
o R R R 5 < VCCI Class B
] 5 i P ; QP Limit
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