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1. HIEJ7E Evaluation Method
1-1. JH7E[EIE  Circuit used for determination
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#51 Circuit 1 used for determination
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Steady state data

Output rise characteristics

Output fall characteristics

Warm up voltage drift characteristics *1)

Over current protection (OCP) characteristics

Over voltage protection (OVP) characteristics
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Inrush current waveform

Input voltage slow up/slow down

Output ripple and noise waveform

SW1

Shunt res.

Current probe

TEP200-280

=0 Vint +V Q=g
Load
=0 vin- v O=] *
Shunt res.
Controlled Chamber

*1) fEIRAE{E 9", Without Controlled Chamber, in open air.
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+ W %IEdE  Parallel operation
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TEP200-280

1-2. fEJHBIEMER  List of equipment used
No. EQUIPMENT USED MANUFACTURER MODEL NO.
1 CONTROLLED TEMP. CHAMBER ESPEC SU-240
2 DIGITAL MULTIMETER Keysight 34970A
3 SHUNT RESISTER YOKOGAWA ELECT. 2215(1A)
4 SHUNT RESISTER YOKOGAWA ELECT. 2215(1A)
5 DYNAMIC DUMMY LOAD KIKUSUI PLZ1003WH
6 DC POWER SUPPLY TDK-Lambda GENG600-2.6
7 DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DL1740
8 DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DL9040L
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2. %5 —4  Characteristics

2.1

Pk Steady state data

(1) A7~ Bfiff - IR EE AL B,/ 77 ke Bl - i A
Regulation - line and load, Temperature drift / Start up voltage and Drop out voltage

TEP200-280

1. Regulation - line and load Condition Ta : 25°C
lIout \ Vin| 300VDC | 450VDC| 650VDC| 850VDC| 1000VDC line regulation
0A 2844V | 2849V | 2851V | 2853V | 2852V | 969mV | 0.35%
0.35A | 282.1V | 2822V | 2824V | 282.6V | 2824V | 51lmV | 0.18%
0.7A - 279.9V | 280.0V | 2802V | 280.1V | 355mV | 0.13%
load | 2276mV | 5007mV | 5075mV | 504mV
regilation | 08194 | 1.79% | 1.81% | 1.82%
2. Tenperature drift Conditions Vin : 650 VDC
Ta 20°C +25°C +60°C tenmperature stability Tout : 0.7 A
Vout 284.9V | 280.0V | 276.9V 796V | 2.85%
3. Start up voltage and Drop out voltage Conditions Ta : 25°C
Start up voltage (Vin) 284VDC Iout: 035 A
Drop out voltage (Vin) 277VDC
(2) Zh=%FH )& Efficiency vs. Output current
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2 F .
0 / = = Vin=850VDC
y == == Vin=1000VDC
0.0 ] ] ] ] ] )
00 0.1 0.2 03 04 05 06 0.7
Tout[A]
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TEP200-280

2.2 WERUZNMEFME  Warm up voltage drift characteristics

Conditions Vin : 650VDC
Ta : 25°C
To : 0.7A
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TEP200-280

2.3 HWISEH E2DERE  Output rise characteristics
Ta : 25°C

Hormal @12

VORDGAME LG 11:31:10
Stapped EE 12.5M5/s 1. ol
Va2 I b, i
AT
47 O000NE
Fmm————

i Edpe
- Full joc @A f
e i
Vin=300V T0=100%(100W,0.35A)
Chl : Vout S0V/div Time:50ns/div
Ch2 : Vin 200V/div
201606 113043 = Hormal [ 2F]
Shepmel 2 s 12 w‘;““m" o ]
1 i
I
f
| ;
[CHL INPUT | S : Edge
B Vs (G -
dot Lo A
Vin=650V 10=100%(200W,0.70A)
Chl : Vout S0V/div Time:50ns/div
Ch2 : Vin 200V/div
mg&w F G006 1136250 R Hormal [ 1]
Stopped 5 12,5955 &
e e
[‘16000001m

s =
bdge
B
Door
Vin=1000V T0=100%4200W,0.70A)
Time:50nms/div

Chl : Vout 50V/div

Ch2 : Vin 200V/div
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2.4 HWASNEH F2%E Output fall characteristics
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Ch2 : Vin 200V/div
VRGN s Tea e T Fea | { 1F]
Shogpes 1 q

EBt
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Chl : Vout 50V/div Time:5ns/div
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Vin=1000V 10=100%4200W,0.70A)
Chl : Vout 50V/div Time:5nrs/div

Ch2 : Vin 200V/div
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2.5 i E G AAFERFE  Over current protection (OCP) characteristics

Vin=300V(100W) |

TEP200-280
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3000 ] i i T i
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g 1000
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0.0
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Output Current(%)

TDK-Lambda

Conditions Ta : -200C ——
25°C
+60°C —

VIrs300VDC,100W
OCP Point
Ta[’C] | 1JA] | To[%]
-20 0.600 171.4%
+25 0.548 156.6%
+60 0.504 144.0%
Virs450VDC200W
OCP Point
Ta[’C] | 1A] | To[%]
-20 0.782 111.7%
+25 0.760 108.6%
+60 0.742 106.0%
Vir=650VDC,200W
OCP Point
Ta’C] | 1oA] | Io[%]
-20 0.782 111.7%
+25 0.760 108.6%
+60 0.742 106.0%
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[ Vin=1000V(200W) ]

TEP200-280
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TDK-Lambda

Conditions Ta :  -20°C
+25°C
+60°C

Vin=1000VDC 200W
OCP Point
Ta[’C] | IofA] | 1o[%]
-20 0.782 111.7%
25 0.760 108.6%
60 0.742 106.0%
OutputDerating ~ = =~
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2.6 B EELREFFE  Over voltage protection (OVP) characteristics

VDGR, MEOSIRIEXGT T Houmad |.n-l'z—m(-=
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Vin=300V/ TIo=0A

chl : 100V/div
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il
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e y T L o Fin
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OVP point
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BB (BfTAZE)¥E  Dynamic load response characteristics

TEP200-280

Vin=650V,10:00.7A (200W) , tr,tf:50us, £20Hz

CH1: Vo 10V/div Time:10ms/div
CH2: To 0.2A/div
/IVo: 7.1 A%
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TEP200-280

2.8 ANV —UERR(ZEANEGR) I Inrush current waveform

| Vin: 1000VDC  10:100%(200W) | AJIEIE
YORDGAAR  2016,/05/17 11:08:23 Normal | @t 500V/div
Shopped 2 1 625455
tan (B M 100ms,ding
AN JIET
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I Tlme
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~
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I\ 100 u s/div
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29 WAV IARWIE

Ta=25"C

Ta=20"C

Ta=60"C

Output ripple and noise waveform

Conditions Vin: 650VDC

20164506 11:46:36 = Normal HENDTE
Stopped 123 SOOMS/S Sttt —
B.;Ul“a/lll‘)
AL 190MHZ
i ‘ I '
Edqe CHL §
futo
0,400 U
i1 94 . Botan)
¥Z -169 _asam)
4y 260 . atany
Conditions Tine:  Sus/div
Vin=650VDC Vo: 100mV/div
To=07A Ripple: 203.0mV|

201641506 15:27:26 [y Murmal
Stppped ] SOOHSSS  Sitidie
rb o] f/\' i f \l f )
I / i
/ \: o (i Y
\ | |
s it v, 38 \JI./
B (1§
Futo
0,408 U
i 176 s
Y2 ~14Z  b0am)
a4 316 . soam
Conditions Tine:  Sps/div
Mn=650VDC Vo:  100mV/div
Io=0.7A Ripple: 318.0mV|
ER1BAASAE 16:54 14 0 ——————————pyarv  Normal REMDTE
Stopped 37? SEOMS T Ssile

H1 1:1

8.100 Usdiv
AL 10OHHZ

Edge CH1 §
frto
............ B.d00 U
1 52 s0ear)
Y2 =5, BOBOM
£ 106 0o
Conditions Tine:  Sus/div
Vin=650VDC Vo: 100mV/div
10=0.7A Ripple:  106.0mV]
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2.10 ASfBZE

Input voltage slow up/ slow down

Ta: 25°C
Slow Up
YOKOGAWA  2016/05/11 11:59:10 |, f— @KFL— L iE
Stopped | 62.5k5/s [ 2sEav_|
Main 6,25 M 10s/di
CHL INPUT _ [CHZINPUTS Edge
B o8
100 V/div (100 V/div 282V
100:1 100:1 DCOFF A
Vin= 0V = 300V, [0=0.35A(100WiEH0=100% )
CH1 : Vin 100V/div Time:10s/div
CH2 : Vout 100V/div
Slow Down
YOKOGAWA  2016/05/11 11:56:30 ] Normal [ Ea-tas
Stopped 2] 62.5k5/s [ ]
Main : 6.25 M | 10s/divi

Edge

@R F
282V

DC OFF

Vin=300V = 0V, 10=0.35A(100Wi{a0=100%)

CHI1 : Vin 100V/div Time:10s/div
CH2 : Vout 100V/div
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2.11 %i#EfL  Parallel operation

ondit
Iot
n —>
_’—
DC Source e ®
Vol
I_()E }i’
TEP @ Tﬂ
- -
Vo2
V=20V (Vol - Vo2)
OCP Point Io total=1.35[A]
Io totallA] 0 0.35 0.7 1.05 1.168
Vol V] 283.4 280.9 279.6 278.7 278.1
Vol[V] 283.9 281.9 280.7 279.8 279.2
Vo[ V] 282.0 281.5 280.4 279.7 279.1
Tol[mA] - 323 506 A2 700
Io2[mA] - 28 192 397 461
Tol[%)] - 2.0 72.5 61.8 60.3
102]%0] - 8.0 27.5 38.2 39.7
800
700
600
500
g 400
.§. == o1
300 =02
200
100
0 T T ]
0 05 1 15
lo_total(lo1+l02)[A]

TDK-Lambda
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Ta: 25°C
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2.12 PF{§% Power Fail signal

TEP200-280

PF: High=lLow PF:Low—High
Vout[V] Vout[V]
Ta=25"C 20°C &60°C Ta=25"C 20°C «’C
10=0% 2485 248.5 250.0 10=0% 2485 248.5 2500
10=100% | 2475 2485 248.0 10=100% 2475 2485 2480
10=0%
PF: High=lLow
PRI
aeplei i B il el l, WAL R
[T
i

(CHL NPT | R

248 507
| WU SO . N
anoy

Me50Y
'

Ch2 : Vout 50V/div

G | ne JCHL ineLU | e Ldge
Vir=450VDC  10=0% Vir450VDC  10=0%
Chl: V_PF 2Vidiv Time: 1ns/div Chl:V PF 2Vidiv Time:500ms/div
Ch2 : Vout 50V/div Ch2 : Vout 50V/div
PF: Low=High
FEIQPBTE
T m1s_-04|_.1109.53.2? = T‘“;'-'L‘SJ.-‘ .LKJ YORDGNAR  2016/04/21 09:54:25 Hormal { 11
Swrped Var nEN “500ms,dis Siegped : FreTery Im;;.:ui- [
: . ﬁ!lllul
%Wﬂﬁ?; 5:\:
"
L
i |
Edge
o s
poote # poor M
Vin=450VDC  10=0% Vin450VDC  10=0%
Chl : V PF 2V/div Time: lns/div Chl : V. PF 2V/div Time:500ms/div

Ch2 : Vout 50V/div
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