PAH1005S48-*

QUALITY
TEST DATA

/N

POWER MODULE

DRAWING NO. : PAS551-53-01

NLS R&D
PREPARED CHECKED APPROVED
A Q 7l
QWS yjqaa [T <fafag A glatrs
DATE ISSUE e Rept A

NEMIC-LAMBDA (8) PTELTD



INDEX PAH100548-*

1. Evaluation Method PAGE
1 - 1 Circuit used for determination T-1
(1) Steady state data
(2) Warm up voltage drift characteristics
(3) Over current protection (O.C.P.) characteristics
(4) Over voltage protection (O.V.P.) characteristics
(5) Output rise characteristics
(6) Output fall characteristics
(7) Output rise characteristics with ON / OFF control (negative logic)
(8) Output fall characteristics with ON / OFF control (negative logic)
(9) Dynamic load response characteristics
(20) Inrush current waveform
(11) Output-ripple , noise waveform
(12) Leakage current characteristics
(13) Dynamic line response characteristics
(14) AC input response
(15) Input reflected current
1- 2 List of equipment used T-6
2. Characteristics
2 - 1 Steady state data T-7
(1) Regulation - lineand load , temp. drift
(2) Output voltage and ripple voltage v.s. input voltage
(3) Efficiency and input current v.s.output current
(4) Efficiency v.s. input voltage
2 - 2 Warm up voltage drift characteristics T-11
2 - 3 Over current protection (O.C.P.) characteristics T-12
2 - 4 Over voltage protection (O.V.P.) characteristics T-14
2 - 5 Output rise characteristics T-15
2 - 6 Output fall characteristics T-17
2 - 7 Output rise characteristics with ON / OFF control (negative logic) T-19
2 - 8 Outpuit fall characteristics with ON / OFF control (negative logic) T-21
2 - 9 Dynamic load response characteristics T-23
2 - 10 Inrush current waveform T-26
2 - 11 Output-ripple , noise waveform T-27
2 - 12 Leakage current characteristics T-30
2 - 13 Dynamic line response characteristics T-31
2 - 14 AC input response T-32
2 - 15 Input reflected current T-33
Terminology used
Vin - Input Voltage lout - Output Current
Vout - Output Voltage Tp- Base-Plate Temperature
lin - Input Current Tr - Load Rise-Time
Tf- Load Fall-Time

NEMIC-LAMBDA (S) PTELTD




1. EVALUATION METHOD
1-1 Circuit used for determination

(1) Steady state data

PAH10048-*

(A)—
&) N
. IN  OuT
36~76VDC —— cC1 P.S.
IN  OuT
T " CASE
c2
T

(i) Tp=-20°C~100°C
C1:33uF Electrolytic Capacitor
C2: 4700pF Ceramic Capacitor
C3:1uF  Ceramic Capacitor

(i) Tp=-40°C ~100°C

Controlled temp. chamber

C1: 33uF Ceramic Capacitor or equivalent capacitor such as 100V 6.8uF x 5 pcs

C4 : 2 pieces of the above recommended value

(2) Warm up voltage drift characteristics

C4:3.3V&5V - 2200uF Electrolytic Capacitor
12V & 15V - 470uF Electrolytic Capacitor
24V & 28V - 220uF Electrolytic Capacitor

2R

777

C1:33uF Electrolytic Capacitor
C2: 4700pF Ceramic Capacitor
C3:1uF  Ceramic Capacitor

(3) Over current protection (O.C.P.) characteristics

Same as steady state data
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. : (A
£ ®
IN ouT

+ +

48VDC — ci1 P.S.

IN ouT TC3 c4

' 1 " CASE '

Cc2

T
Controlled temp. chamber

C4:3.3V&5V - 2200uF Electrolytic Capacitor
12V & 15V - 470uF Electrolytic Capacitor
24V & 28V - 220uF Electrolytic Capacitor

T1




(4) Over voltage protection (O.V.P.) characteristics

PAH100S48-*

Cc2

C1:33uF Electrolytic Capacitor
C2: 4700pF Ceramic Capacitor
C3:1uF  Ceramic Capacitor

(5) Output rise characteristics

/77 C4:3.3V&5V - 2200uF Electrolytic Capacitor

12V & 15V - 470uF Electrolytic Capacitor
24V & 28V - 220uF Electrolytic Capacitor

n
&)

¥

| +

)

S

SW

O ' + +
IN  ouT

48VDC — c1 ; P.S.
IN  OUT

S  CASE

Cc2 T
777

C1:33uF Electrolytic Capacitor
C2: 4700pF Ceramic Capacitor
C3:1uF  Ceramic Capacitor

(6) Output fall characteristics
Same as Output rise characteristics

(7) Output rise characteristics with on/off control

C4:3.3V&5V - 2200uF Electrolytic Capacitor
12V & 15V - 470uF Electrolytic Capacitor
24V & 28V - 220uF Electrolytic Capacitor

48VDC —

) 1

C1:33uF Electrolytic Capacitor
C2: 4700pF Ceramic Capacitor
C3:1uF  Ceramic Capacitor
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C4:3.3V&5V - 2200uF Electrolytic Capacitor
12V & 15V - 470uF Electrolytic Capacitor
24V & 28V - 220uF Electrolytic Capacitor
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(8) Output fall characteristics with on/off control
Same as Output rise characteristics with on/off control

(9) Dynamic load response characteristics

48VDC
C1
2
“ T
C1:33uF Electrolytic Capacitor 777

C2: 4700pF Ceramic Capacitor
C3:1uF  Ceramic Capacitor

(20) Inrush current waveform

PAH100S48-*

Current probe

load 1
load 2

Dynamic dummy load

C4:3.3V&5V - 2200uF Electrolytic Capacitor

12V & 15V - 470uF Electrolytic Capacitor
24V & 28V - 220uF Electrolytic Capacitor

sw
odls . . | ®
N IN  OouUT
1 +
48vDC PS. >R
C1 c3 | c4
Shunt resistor IN - OUT
. |11 CcAsE ~ .
T
C1:33uF  Electrolytic Capacitor 777 C4:33V&5V - 22004F Electrolytic Capacitor

C2: 4700pF Ceramic Capacitor
C3:1uF  Ceramic Canacitor

(11) Output-ripple, noise waveform
NORMAL MODE (EIAJ Standard RC-9002A)

12V & 15V - 470uF Electrolytic Capacitor
24V & 28V - 220uF Electrolytic Capacitor

1.5m 50W Cable

48VvDC —_— Cl
o
|
C1:33uF Electrolytic C it
H ectrolytic Capacitor 777

C2: 4700pF Ceramic Capacitor
C3:1uF  Ceramic Capacitor
Rf : 50W

Cf : 4700pF

C4:3.3V&5V - 2200uF Electrolytic Capacitor
12V & 15V - 470uF Electrolytic Capacitor
24V & 28V - 220uF Electrolytic Capacitor
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(11) Output-ripple , noise waveform

NORMAL + COMMON MODE

48VDC —

PAH100548-*

1.5m 50W Cable

50mm

C1:33uF Electrolytic Capacitor
C2 : 4700pF Ceramic Capacitor
C3:1uF  Ceramic Capacitor

(12) Leakage current characteristics

»
»

100mm

C4:3.3V&5V - 2200uF Electrolytic Capacitor
12V & 15V - 470uF Electrolytic Capacitor
24V & 28V - 220uF Electrolytic Capacitor

Vin ZQ:

C3

L eakage Current meter

C1:33uF Electrolytic Capacitor
C2 : 4700pF Ceramic Capacitor
C3:1uF  Ceramic Capacitor

(13) Dynamic line characteristics

777

C4:3.3V&5V - 2200uF Electrolytic Capacitor
12V & 15V - 470uF Electrolytic Capacitor
24V & 28V - 220uF Electrolytic Capacitor

43VDC
Vin

53vDC

C1:33uF Electrolytic Capacitor 777 C4:3.3V&5V - 2200uF Electrolytic Capacitor

C2 : 4700pF Ceramic Capacitor 12V & 15V - 470uF Electrolytic Capacitor

C3:1uF  Ceramic Capacitor 24V & 28V - 220uF Electrolytic Capacitor
NEMIC-LAMBDA (S) PTELTD T4



PAH10048-*

(14) AC input response characteristics

7 ®
+
VRZ
C3 | C4
C1:33uF Electrolytic Capacitor
C2 : 4700pF Ceramic Capacitor C4:3.3V&5V - 2200uF Electrolytic Capacitor
C3:1uF  Ceramic Capacitor 12V & 15V - 470uF Electrolytic Capacitor
C5: 560uF Electrolytics Capacitor 24V & 28V - 220uF Electrolytic Capacitor
(15) Input Reflected current characteristics
12uH
la'a"s . @ N N .
Vin — ol CLi+ " o l +
— PS. 2R
OsC c3 | ca
IN ouT
T " CASE ~ '
c2
-
777

C1:33uF Electrolytic Capacitor C4:3.3V&5V - 2200uF Electrolytic Capacitor
C2: 4700pF Ceramic Capacitor 12V & 15V - 470pF Electrolytic Capacitor
C3:1uF  Ceramic Capacitor 24V & 28V - 220UF Electrolytic Capacitor

C5: 220uF Elerctrolytic Capacitor
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1-2 List of equipment used

PAH100348- *

No |Description Manufacturer Model No.
1 [Oscilloscope TEKTRONIX 2465B
2 HITACHI V-1050F
3 |Digita oscilloscope YEW DL2140
4 HITACHI VC-6041
5 |Digita volt meter IWATSU VDAC 7411
6 [DC ampere meter Y OKOGAWA ELEC. 2051
7 Dynamic dummy load TAKAMIZAWA PSA-150D
8 |Vaiableresstive load MATSUNAGA 44/11W
9 |Vaiableresstive load MATSUNAGA 2.4/0.6W
10 [Controlled temp . chamber TABAI PL-2GM
11  [Shunt resistor KUWANO 100mV , 1A
12 |Current probe amplifier TEKTRONIX TM503
13 |Current probe TEKTRONIX A6303
14 |AC power source/ Anayzer HEWLETT PACKARD 6813A
15 |Leakage current tester SIMPSON 229-2
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2. CHARACTERISTICS
2-1 Steady State Data

(1) Regulation - Line and Load, Temperature Drift

12V

24V

Regulation - Line and Load

PAH10048-*

Tp = 25°C

lout Vin| 36 VDC | 48VvDC | 76 VDC Line Regulation
0% 4994V | 4994V | 4995V 1mV 0.02%
50% 4992V | 4994V | 4995V 3mVv 0.06%
100% 4994V | 4995V | 4.996V 2mv 0.04%
Load Regulation 2mv_| 1mv | 1mv
0.04% 0.02% 0.02%
Temperature Drift Vin=48vDC
lout = 100%
Tp -40°C 25°C 100°C Temp. Stability
Vout | 4.997v | 5.020v | 5010v | 23mv | 0.46%
Regulation - Line and Load Tp=25°C
lout Vin| 36 VDC | 48VvDC | 76 VDC Line Regulation
0% 12.036V | 12.029V | 12.028V | 8 mV 0.066%
50% 12.038V | 12.037V | 12.036V | 2mV 0.017%
100% 12.038V | 12.037V | 12.036V | 2mV 0.017%
Load Regulation 2mv_| 8mv_| 8mv
0.017% | 0.066% | 0.066%
Temperature Drift Vin=48vDC
lout = 100%
Tp -40°C 25°C 100°C Temp. Stability
Vout 12.059V | 12.044v | 11.993V | 66mV | 0.55%
Regulation - Line and Load Tp=25°C
lout Vin| 36 VDC | 48VvDC | 76 VDC Line Regulation
0% 24.058V | 24.053V | 24.050vV | 8 mV 0.033%
50% 24.062V | 24.060V | 24.060V | 2mV 0.008%
100% 24.059V | 24.060V | 24.060V | 1mV 0.004%
Load Regulation amv_| 7mv_| 10mv
0.017% | 0.029% | 0.042%
Temperature Drift Vin=48vVDC
lout = 100%
Tp -40°C 25°C 100°C Temp. Stability
Vout 24.052V | 24.071v | 24.025V | 46mVv | 0.19%
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2. CHARACTERISTICS
2-1 Steady State Data

(2) Output Voltage And Ripple Voltage V.S. Input Voltage

12V

24V

PAH100$48-*

Condition : lout = 100%

30 40 50
Input Voltage (VDC)

Tp=-40°C ——
Tp=25°C —————
Tp=100°C —--—--—--
6 600
5 500 <
2 /
o 41 Output Voltage 400 %
g %
S =
Q3 300 S
g 2 200 2
3 =
1 ——=—1100 &
Ripple Voltage Neer=—mmT T T T
0 | | 0
0 10 20 30 40 50 60 70 80
Input Voltage (VDC)
400
14 i i
Output Voltage _
—~ 12 S
b 1300 2
g %
5 8 1 200 =
O
Z >
5 6 -
g 4 g
=5 o
o 100 =
? I |
Ripple Voltage P o pp——
0 pple 77 0
0 10 20 30 40 50 60 70 80
Input Voltage (VDC)

30 | | 600
o5 | Output Voltage 500
—~ * />-\
2 S
o 20 400=
g 2
S =
S 15 300 g
3 ()
2 10 2005
3 =

. — @
51— Ripple Voltage T 1 100
0 10 20 60 70 80
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2. CHARACTERISTICS
2-1 Steady State Data

(3) Efficiency And Input Current V.S. Output Current

12V

24V

PAH10048-*

Condition : Vin =36VDC L
=48vDC -
=76VDC . _

Tp=25°C
10 -
2 8 ’_—_—r."—"--f— e i 0 R
5 Efficiency S
@ 6 60 >
: 2
g ) Input Current 4 g
e i 20
_——=— T i
: - 0
” 0 0 80 100 120
Output Current (%)
. 100
—~ 8 = S .
5 ) Efficiency <
3 60 >
: 2
B Input Curent 40 ;E)
i ]
C s
o —— - - 20
== i
: - 0
” 0 0 80 100 120
Output Current (%)
10 -
< 8 = === N
= - Efficiency <
E 6 60 g
5 o)
8 4 Input Current 0 2
2 - :
. i 20
== T
0 0 0
” 0 0 80 100 120
Output Current (%)
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PAH10048-*

2. CHARACTERISTICS
2-1 Steady State Data

(4) Efficiency v.s. Input Voltage
Condition: lout = 100%

Tp=25°C

[ 5V ]

100

90

80

Efficiency (%)

70

60
30 40 50 60 70 80

Input Voltage (VDC)

12V

100

90

80

Efficiency (%)

70

60
30 35 40 45 50 55 60 65 70 75 80

Input Voltage (VDC)

24V

100

90

80

Efficiency (%)

70

60
30 35 40 45 50 55 60 65 70 75 80

Input Voltage (VDC)
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2-2 Warm Up Voltage Drift Characteristics

12V

24V

PAH10048-*

Condition :

Vin=48V DC

lout = 100 %
Tp=25°C

Output Voltage Drift (%)

0.80

0.60

0.40

0.20

0.00

-0.20

-0.40

-0.60

0.00

1.00 2.00 3.00 4.00 5.00
Time (H)

6.00

7.00

8.00

Output Voltage Drift (%)

0.80

0.60

0.40

0.20

0.00

-0.20

-0.40

-0.60

0.00

1.00 2.00 3.00 4.00 5.00
Time (H)

6.00

7.00

8.00

Output Voltage Drift (%)

0.80

0.60

0.40

0.20

0.00

-0.20

-0.40

-0.60

0.00

1.00 2.00 3.00 4.00 5.00
Time (H)

6.00

7.00

8.00
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2-3 O.C.P. Charateristics

PAH100548-*

Condition: Vin=36VDC
Vin=48VDC
Vin=76 VDC —-———.-

Tp = 25°C

6
~—~~ 5 *
> AN
o 4 \‘
2 3
6 R
> 3 \}
3 2 \\_s\
5 ‘\
@] \
1
0
0 20 40 60 80 100 120 140 160 180
Output Current (%)
12V
14
12 ﬁ‘
2 10 \
o k\
g s b
) '\
> 6 \ \
5 \
o \
5 4 BN
2 i
2 \
0
0 20 40 60 80 100 120 140 160 180
Output Current (%)
24V
30
>
S “\
o 20 Y
g \\
S 15
> \‘.\
3 10 Al
g \
O AN
5 -
\\
0
0 20 40 60 80 100 120 140 160 180
Output Current (%)
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O.C.P. Charateristics

PAH100548-

Condition: Tp=-40°C
Tp=25°C  -=-=-----
Tp =100°C —— -
Vin=48VDC
6
5 \
S 5
o 4 \
g \
S \,
5 \ Ry
g2 N
e} N v
1
0
0 20 40 60 80 100 120 140 160
Output Current (%)
12v 14
12 \
S 10 \d
[} \\
- \
g 6 \ bY
5 \
s, B\
o \‘ \
2 \
0
20 40 60 80 100 120 140 160
Output Current (%)
24V 30
25
S \\‘.
o 20 \
g \
S 15
> .
5 \\\
g 10 B
> Y
e} \\\
5 e
0

20 40 60 80 100
Output Current (%)

120 140 160
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2-4 O.V.P. Characteristics

12V

24V

Condition :

PAH10048-*

Vin=48V DC
lout = 0 %
Tp=25°C

W aiting for trigier

1997 /11720 17:58:39

CHi1=2v
DC 10:1

1s Adiv

. NORMITKS /s

DV(1) . B.720¥

——— OVP
Trip Point

2V | DIV

1s/ DIV

W aiting for trigger

1997 /7117520 155112

CH1=5V
DCc 101

200ms /div

NORMIEKS /s

DV(1) i 16.00v

le—— OvP

Trip Point

=
5V / DIV 200ms/ DIV
Stopped q 1997 /11/20 13:03:58
CHZ=10V 500ms /div
DG 1001 G ¢ (500ms /div)
NORKM:ZKS /s

D¥(2) | 32.20v

la«— OVP
Trip Point

10V / DIV

500ms/ DIV

NEMIC-LAMBDA (S) PTELTD
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2-5 Output Rise Characteristics

12V

24\

Condition ;

lout=0%
Tp=25°C

W aiting For trigger

1997 /711720 18:11:55

CH1=50¥ : CHz=2v¥
DCc 101 DCc 101

: 50ms Sdiv

NORM:20KS /s

<«— Vout

<«— Vin

2V | DIV

50V / DIV

50ms/ DIV

W aiting for trigier

1997 /11720 16:09:28

CH1=50vV CHzZ=5v
DC 101 : DC: 101 :

50ms fdiv

NORM:Z0KS /s

< Vout

[ Vin

5V / DIV 50V /

DIV 50ms/ DIV

W aiting For trigger

1997 /711720 13:35:22

CH1=50v : CHZ=10v :
DC 1001 DC 101

: S0ms Sdiv

NORMZ0KS /S

I

™ Vout

<+ Vin

10V / DIV

50V / DIV

50ms/ DIV

NEMIC-LAMBDA (S) PTELTD
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Output Rise Characteristics

12V

24V

PAH100548-*

Condition: Vin=48V DC

lout = 100 %
Tp=25°C

W aiting for trigger

1997 /11./28 1324:12

CH1=50v : CHZ=2V
DC 11 DG 1001

S0ms /div

NORM:2Z0KS /s

«— Vout

<+—\/in

2V | DIV 50V /

DIV 50ms/ DIV

W aiting for trigier

1997 /11720 16:25:13

CH1=50¥ :  CH2=5v
pc o101 pc 101

50ms Sdiv

NORM:Z0KS /s

<+ Vout

< Vin

5V / DIV

50V / DIV

50ms/ DIV

Stopped g 1997 /11/20 13:42:53
CH1=50%¥ : CHz=10¥ S0ms /div
DCc 101 DCc o101 (50ms Fdiv)
NORM:Z0KS /s

I

< Vout

<«—— Vin

10V / DIV

50V / DIV

50ms/ DIV

NEMIC-LAMBDA (S) PTELTD
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2-6 Output Fall Characteristics

12V

24\

Condition ;

PAH100548-*

lout =0 %
Tp=25°C

W aiting for trigger q 1997 /11 /20 _18:26:10
CHI1=50 CHZ=2 : 1s /div
DC 101 DC 101 : : :
: : : : MORM:1kS{s
o [ :
ar i
ap| e T

<«— \Vout

<«—Vin

2V | DIV

50V / DIV

50ms/ DIV

Waiting for trigger E] 1997/11/20 16:38:13
CH1=50v CH2=5% T 500ms/div
pc 1001 DC 10:1
H H H ;. MORMZKSfS
Th

5V / DIV

50V / DIV

50ms/ DIV

Waiting for trigger E 1997/11/20 14:15107
CH1=50% CHz=10v : T 500ms/div
DCc 11 DCc o101

MORM:2KS /s

10V / DIV

50V / DIV

50ms/ DIV

NEMIC-LAMBDA (S) PTELTD
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Output Fall Characteristics

12V

24\

PAH100548-*

Condition: Vin=48V DC

lout = 100 %
Tp=25°C

W aiting for trigger b 1997 /11/28 15:03:48
CH1=50v CH2=2v o 200ms Fdiv
DC 101 DC: 101 H H H
: : : . MORMSKS/s
Th
o «— \/out
. : <«—\/in
2V /| DIV 50V / DIV 50ms/ DIV
W aiting for trigger b 1997 /11/20 16:43:109
CH1=50v CH2=5v o 200ms Fdiv
DC 101 DC: 101 H H H
: : : . MORMSKS/s
n —\/out
ar
ar : <+—\/in
5V I DIV 50V / DIV 50ms/ DIV
W aiting for trigger 1997 /11720 1410623
CH1=50V CHz2=10v 200ms £ div
DC 1001 DC 10:1 B H H
NORMISKS /s
T
= K <+—Vin
10V / DIV 50V / DIV 50ms/ DIV

NEMIC-LAMBDA (S) PTELTD
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2-7 Output Rise With On/Off Characteristics

(Negative logic)

12V

24V

Condition :

PAH100548-*

Vin=48V DC
lout =0 %
Tp=25°C

- Vout

- On/Off
Control

W ailing for trigger ] 1997/11/20_19:01:38
CH1=5v CHzZ=2v 20ms /Sdiv
DC 1001 DC 101
: : : I NORMS0KS /5
Th
2r
[T TIRE AR X It kin s Ly
i i L T T T T T
2V /| DIV 5V / DIV 20ms/ DIV
W ailing for trigger q 1997 /11720 172242
CH1=5v CH2=5v : S0ms /div
DC: 1001 DC: 101 : : :
: : : NORM:20KS /s
Ih
20
RO ORI TR RIR R TTI R VEE R I AR O T TYN (31 T PRV
w L L | L M BN L1 14 (L N ek i P I LA R

«+—— \out

<+—— On/Off

Control

5V / DIV

5V / DIV

50ms/ DIV

Waiting for trigger 3 1997/11/20 15:14:49
CH1=5V CH2=10V T E0ms/div
DG 101 DC 101
: : : I NORM:Z0KS /S
Ih
2r
dask I Lk ” |
i T ¥

10V / DIV

5V / DIV

50ms/ DIV

NEMIC-LAMBDA (S) PTELTD
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PAH100548-*

Output Rise With On/Off Characteristics

(Negative logic) Condition: Vin=48V DC
lout = 100 %
Tp=25°C

W aiting for trigger b 1997 /11728 152546
CH1=5v CH2=2v 20ms fdiv
DC 101 DC 101 B . H H
«+— \/out
I LT W -« On/Off
Control
2V |/ DIV 5V / DIV 20ms/ DIV
W aiii Fal i X 1997 /11720 171755
12 V a'c'r?‘lis\olr r!99€£H2=5V 4 H H S0ms Sdiv
DC 101 DC: 101 H H H
: : : CNORM:20KSfs
r— Vout
T
ar

i — | LM&*MMWMWMMM «—— On/Off
; ; ; ; ; ; Control

5V / DIV 5V / DIV 50ms/ DIV

24 \/ W aiting for trigger g 1897 /11/20 15:07:55
CHI1=5W CHz=10v : T 50ms/div
pc 1001 Dc 101

| NORM:IZOKS /s

e +———— Vout

2 [

« On/Off
Control

10V / DIV 5V / DIV 50ms/ DIV
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2-8 Output Fall With On/Off Characteristics

(Negative logic)

12V

24V

PAH10048-*

Condition: Vin=48V DC

lout = 0 %
Tp=25°C

W aiting for trigger q 1997 /11720 184735
CH1=BW . CHz=2v 1s /div
DC 11 DC 101

! NORMi1KS /s

. <« Vout
P R S St -t On/Off
e o Control
2V | DIV 5V / DIV 500ms/ DIV
W aiting for trigger ] 1997 /11720 165510
CHI1=5Y |  CH2=5v 500ms /div
DCc 101 DC 1ol :
: NORM;ZkS /s
. <«—Vout

«+— On/Off
Control

5V / DIV

5V / DIV

500ms/ DIV

W aiting for trigger

1997711720 14:29:48

CH1s5Y  :  CHz=10v
DG 101 pc 1011

500ms /div

NORMIZKS /5

<+——\Vout

a—— On/Off
Control

10V / DIV

5V / DIV

500ms/ DIV
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Output Fall With On/Off Characteristics

(Negative logic)

12V

24V

Condition :

PAH10048-*

Vin=48V DC
lout = 100 %
Tp=25°C

W aiting for trigger 3 1997 /11728 17:26:00
CH1=5Y¥ ;| CHz=2¥ 500ms /div
DG 10:1 pC 101 :
NORM;2kS /s
2C
In
>

——\Vout

la— On/Off
Control

2V | DIV

5V / DIV

500ms/ DIV

W aiting for trigger

1997 /11720 17.06:11

CH1=5Y | CHz=5%
DG 1001 Dc 1011

500ms /div

NORMIZKS /s

<+— Vout

«—— On/Off
Control

5V / DIV

5V / DIV

500ms/ DIV

W aiting for trigger ] 1997 /11720 14:59:59
CHI1=5Y . CHz=10v 500ms /div
DCc 101 DC 1ol :
: : NORM;ZkS /s
kel
ar
™
g
i i

——\Vout

«——— On/Off
Control

10V / DIV

5V / DIV

500ms/ DIV

NEMIC-LAMBDA (S) PTELTD
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2-9 Dynamic Load Response Characteristics

PAH100548-*

aL

Condition: Vin=48VDC
Tp=25°C
Stopped 1 1999/09/02 10:28:37
CH1=200mV: : CH4=10mY :  2ms/div
AC 10:1 DC 1:1
<+—Vout

-«+-—— |out

oms/ DIV

f = 100Hz

lout (10A / DIV )

Vout (0.2V / DIV )

Tr =75us
50% -—-=—""  100% +1.76% , -1.6%
Tf = 75uUs
Stopped ] 1999 /09702 10:37:23
CH1=200mY: : CHA=10mY :  200us/div

AC 101

DC 11

«+-——\Vout

-+—— |out

ag| oo T
200us/ DIV f = 1KHz
lout ( 10A / DIV ) Vout (0.2V /DIV)
Tr =75us
50% —--=— """ 100% +1.76% , -1.6%
Tf = 75uUs

NEMIC-LAMBDA (S) PTELTD
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Dynamic L oad Response Char acteristics

12V

PAH100548-*

Condition: Vin=48VDC

Tp=25°C

Stopped ]

1999/09/02 16:21:33

CH1=500mV:
AC 101

CH4=10m¥Y © Z2ms/div
DC 11

ag| ......... ......... ......... .........

«+— \Vout

-“+-—— |out

oms/ DIV

f = 100Hz

lout (5A /DIV)

Vout (0.5V /DIV)

Tr =75us
50% -—=—"— 100% +2.33% , -2.417%
Tf = 75uUs
Stopped 3 1999709702 16:23:56
CH1=500mY: : : CHa=10mY © 200us/div

Ac 1011

DG 1:1

«+-——\Vout

<«+— |out

I R R . O RTTTPPINS SPNRRFI PSSy
200us/ DIV f = 1kHz
lout (5A / DIV ) Vout (0.5V /DIV)
Tr = 75us
50% ———— 100% +2.25% , -2.167%
Tt = 75uUs

NEMIC-LAMBDA (S) PTELTD
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Dynamic L oad Response Char acteristics

24V

PAH100548-*

ap| ......... ......... ......... .........

Condition: Vin=48VDC
Tp=25°C
Stopped 1 1999/09/02 11:32:12
CH1=500mV: : CHA=10mY @ 2ms/div
AC 10:1 DC 1:1
«+— Vout

<«+— |out

oms/ DIV

f = 100Hz

lout (2A /DIV)

Vout (0.5V /DIV)

Tr =75us
50% -—=—"— 100% +1.25% , -1.25%
Tf = 75uUs
Stopped 3 1999709702 11:37:02
CH1=500mY: : : CHa=10mY © 200us/div

Ac 1011

DG 1:1

-« Vout

-« lout

0
200us/ DIV f = 1kHz
lout (2A / DIV ) Vout (05V /DIV)
Tr = 75us
5000 ==  100% +1.167% , -1.167%
Tf = 75us

NEMIC-LAMBDA (S) PTELTD
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2-10

Inrush Current Waveform

PAH10048-*

Condition :

Vin=48V DC

lout = 100 %
Tp=25°C

W aiting for triger

1997 /12 /02 14:10:22

<«— lin

<+— Vin

CH1=5vV CHZ=50V S0us/div
DC 101 DCo10c1 : :
I HORM:20MS /s
T : :
e SR -
25A /| DIV 50v / DIV 50us/ DIV

NEMIC-LAMBDA (S) PTELTD
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PAH10048-*

2-11 Output - Ripple & Noise Waveform
Condition: Vin=48V DC
lout = 100%
Tp=25°C

NORMAL MODE

Ni-‘\‘.fihd"“,“ﬁ-hv'\vw"'hﬁ

50mV / div " 1ps/ div
55mV (Vp-p)

NORMAL + COMMON MODE

100mV / div. 1us/ div

146 mV (Vp-p)

NEMIC-LAMBDA (S) PTELTD T27



PAH10048-*

Output - Ripple & Noise Waveform
Condition: Vin=48Vv DC
lout = 100%
Tp=25°C

12V

NORMAL MODE

.......

. . - A
— - iy L — - -
- H . F o

-t E-
L

I

5mV / div 1us/ div

50 mV (Vp-p)

NORMAL + COMMON MODE

100mV / div 1us/ div
136 mV (Vp-p)

NEMIC-LAMBDA (S) PTELTD T28



PAH10048-*

Output - Ripple & Noise Waveform
Condition: Vin=48Vv DC
lout = 100%
Tp=25°C

24V

NORMAL MODE

50mV / div 1us/ div
2 mvV (Vp-p)

NORMAL + COMMON MODE

100mV / div | us/ div
132 mV (Vp-p)

NEMIC-LAMBDA (S) PTELTD T29



2-12 L eakage Current Characteristics

PAH10048-*

Condition : lout = 100%
Tp=25°C
| 5V |
0.200
<
£ 0150
&
5 0100 —+VIN - FG
o] —=— -VIN - FG
g 0.050
- ——a—
0.000
20 40 60 80
Input Voltage (V)
12v
0.200
<
£ 0150
&
3 0100 —+VIN - FG
(o] —=— -VIN - FG
g 0.050
- ——a—
0.000
20 40 60 80
Input Voltage (V)
24V
0.200
<
£ 0150
&
3 0.100 +— +VIN - FG
@ —=— -VIN - FG
g 0.050
- —a—
0.000
20 40 60 80
Input Voltage (V)

NEMIC-LAMBDA (S) PTELTD
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2-13 Dynamic Line Response Char acteristics

12V

24V

Condition : Vin=43 <=>53vDC

PAH100548-*

4 1999705714 13:39:43
CH1=200mY: CHZ=20V : : 2ms /div
AC 101 DC 11

0.2v / DIV

2mS/ DIV

4

1999/05/14 13:49:04

CHI=500mY:  CH2=20V
ac 11 Dc 1001

2ms ¥ div

0.5V / DIV

2mS/ DIV

4

1999/05/14 13:59:02

CHI=500mY:;  CH2=20V
ac 11 Dc 1001

2ms ¥ div

0.5V / DIV

2mS/ DIV

NEMIC-LAMBDA (S) PTELTD

lout = 100%
Tp=25°C

<4—— Vout

<4——— Vin

<4—— Vout

4—— Vin

<4—— Vout

<4——— Vin
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2-14 AC Input Response

Condition :

PAH10048-*

CH2=20mY :  CH3=2V
ac 111 ncG 10:1

1999709703 18:01:40
: 2ms ¥ div

| AVGISO0KS /5

AC Input Ripple Voltage = 4V

Output Ripple Voltage = 24 mV

1999709703 17:32:47

12V

CHZ=10mV CH3EZV
Ac 11 : Ac 101

2msFdiv

| AVGISO0KS /s

AC Input Ripple Voltage = 4V

Output Ripple Voltage = 14 mV

24V

CHZ=10mVY CH3=2v
Ac 111 : AC 101

199909703 17:15:06
: 2ms ¥ div

AC Input Ripple Voltage = 4V
Output Ripple Voltage = 18.6 mV

NEMIC-LAMBDA (S) PTELTD

Vin=48VDC
lout = 100%
Tp=25°C

Input Waveform

—

\

Output Waveform

Input Waveform

-—

\

Output Waveform

Input Waveform

/

\

Output Waveform
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2-15

INPUT REFLECTED CURRENT

PAH100S48-*

Condition: Vin=48VDC

Stopped q

1999/04 /05 08:49:13

Tus #div
(1us#div)
NORM:200MS /5

10mA / DIV

1uS/ DIV

Stopped 3

1999/04 /05 08:49:48

S0us/div
© (50us/div)
NORM:Z0MS /s

10mA / DIV

50uS/ DIV

NEMIC-LAMBDA (S) PTELTD

lout = 100%
Tp=25°C
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2-15 INPUT REFLECTED CURRENT

12V

PAH100S48-*

Condition :
Stepped X 1999/04/05 08:54:15
CH1=10mY Tusfdiv
AC 11 : ¢ (lusydiv)
e NORM:200MS /s

Vin=48VDC
lout = 100%
Tp=25°C

10mA / DIV 1uS/ DIV
Stoepped U 1999704 /05 085438
CH1=10mY : S0us/div
Ac 111 : ©(B0ussdiv]
T HORM:20MS /5
I TN N S N S ...................
1t el I Lo -fI - It il i 1
< A T gt
_______________________________ 1 LSS LSS AU L S
10mA / DIV 50uS/ DIV
NEMIC-LAMBDA (S) PTELTD
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2-15 INPUT REFLECTED CURRENT

24V

PAH100S48-*

Conditior Vin =48 VDC

Stopped 3

1999704705 09:00:20

CHI=10mYV :
Ac 111

Tusfdiv
S (lusfdiv)
SUOIUURRE SPPOS NORM:200MS /5

10mA / DIV 1uS/ DIV
Stepped 4 1999704705 09:00:49
CHI=10mY - . BOus/div
Ac 11 : ¢ (B0us/div)
O SO U UUUE SOUUUUUUOE SUUUUUUUUE AUUUURURE SORSURUIUE SOV MORM:2DMS /5
T
TR | | ||||| Joveefoee] | LU | el [ . | | | ! | |
R : Al H
10mA / DIV 50uS/ DIV

NEMIC-LAMBDA (S) PTELTD

lout = 100%

Tp=25°C
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