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Terminolugy used

Vin - Input Valtage lol - CH1 Output Current (5V)
Iin - Input Current To2 - CH2 Ourput Current (3.3V)
Vol - CHI Output Voltage (5V) Tp - Base-Plate Temperature
Vo2 - CH2 Output Voltage (3.3V) Te- l.oad Rise-Time

Tr- Load Fall-Time
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I. EVALUATION METHOD PAH7SD24-5033

1-1 Circuit used for determination

(1) Steady state data

iy
L2

18 ~36VDC —

Controlled temp. chamber

(1) Tp=-20°C~100°C @iy Tp=-40°C ~100°C
Cl o 100pF Electrolytic Capacttor Cl : 33pF Ceramic Capacitar
2 : 4700pF Ceramic Capacitor
C3,C4: 33uF Ceramic Capacitor

(2) Warm up voltage drift characteristics

+Vin

24VDhC T

C1 o 100pF Electrolytic Capacitor C3.C4: 33pF Ceranue Capacitor
Cc2 : 4700pF Cerammc Capacitor
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(3) Over current protection (0.C.P.) characteristics PAH75D24-5033

Same as steady state data

(4) Over voltage protection (0.V.P.) characteristics

=

+Vin +Vol -L
D.UT T

24 VDC = -Vol
+Vo2 J_

Qfé(

33ul Ceramic Capacitor

C1 . 100pF Electrolytic Capacitor C3,C4:
c2  4700pF Ceramic Capacitor

(5} Output rise characteristics

SW
—@—do—

+Vin

=

ER:
1%

33pF Ceramic Capacitor

24 VDC = Cl I

5

1 ©100pT Flectrolytic Capacitor 3,04
) . 4700pF Ceramic Capacilor
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(6) Output fall characteristics PAH75D24-5033

(7) Output rise characteristics with on/off control

_@

24VDCT 1 TIL

Same as Output rise charactenstics

%F HF

Cl1 © 100uF Clectrolytic Capacitor C3,C4: 33pF Ceramic Capacitor
c2 : 4700pF Ceramic Capacitor

(8) Output fall characteristics with on/off control
Same as Output rise characteristics with on/oft control

(9 Dynamic lead response characteristics

' Current probe I‘I
1
]
+Vin +Vol (g? I ®—]
' . load 1

1
| DT ! C3 |V Il
i DAL 1= —
i Vol G J
24VDC— 1 [ ' : Current probe
1
; Yoz o
i ! . T load 1
1
H . load 2
. : y -Vin Vo2 T
J_ i CASE i
1 1
b e e e e o ——— 1
77
Cl o 100pE Clectrolytic Capaeitor C3,C4: 33pk Ceramie Capacitor
C2 : 4700pF Ceramic Capacitor
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PAH75D24-5033

(10) Inrush current waveform

24VDC = C1 7

-
J%f”

Cl - 100pF Electrolytic Capacitor C3,C4: 33pF Ceramic Capacitor
Cc2 © 4700pF Ceramic Capacitor

(11} Output-ripple , noise waveform
a) NORMAL MODE (NORMAL PROBE)

C[) +Vin +Vol

oo

24 VDC Cl i

]

1

N % Lo
777
C1 - 100pF Electrolvtic Capacitor C3.C4: 33uF Ceramic Capacitor
C2 : 4700pF Ceramic Capacitor
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[ PAH75D24-5033 |

Output-ripple , noise waveform

b) NORMAL + COMMON MODE

E T I e ()
i C3
]
]
+ i
24vDC — (I :
: ||
E C4
I
C2 SR
T 100mm
yrrd
Cl : 100pF Electrolytic Capacitor C3,C4; 33uF Ceramic Capacitor
Cc2 :  4700pF Cecramic Capacitor
(12) Leakage current characteristics
(&) LS vin +vol
DUT
+ -Vol
24VDC —— Cl1ZT
+Vo2

C2 = b
T
Leakage Current meter 7;L7
Cl : 100pF Electrolytic Capacitor C3,C4: 33uF Ceramic Capacitor
C2 ;. 4700pF Ceramic Capacitor
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| PAH75D24-5033 |

(13) Dynamic line characteristics

—(®) +Vin +Vol (L
21.5VDC DUT VR
-Vol
I Vin | C1Z
+Vo2
26.5 VvDC VR
-Vin -Vo2
CASE
2\ Y
Controlled temp. chamber
777
C1 ; 100pF Electrolytic Capacitor C3,C4 . 33pF Cerumic Capucitor

C2 . 4700pF Ceramic Capacitor

(14) AC input response characteristics

24VDC
Controlled temp. chamher
T
Ci : 100uF Electrolytic Capacitor C3,C4 . 33pF Ceramic Capacitor
C2 : 4700pF Ceramic Capacitor Cs : 15000uF Electrolytic Capactor

DENSEI - LAMBDA



PAH75D24-5033 |

(15) Input Reflected current characteristics

1
+Vin +Vol J‘ j_ @
D.UT _[_ 3 VR
24VDC— 05T -Vol .
—(2)
+Vo2 J_ a2/
C4 VR
Vo2 T,,,,,
77 Controlled temp. chamber
Cl . 100uF Electrolytic Capacitor C3,C4: 33pF Ceramic Capacitor
c2 : 4700pF Ceramic Capacitor C5 - 220uF Electrolytic Capacilor
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| PAH75D24-5033 |

1-2 List of equipment used

No Description Manufacturer Model No.
1 Oscilloscope TEKTRONIX 2465B

2 IWATSU $8-7810

3 Digital oscilloscope YOKOGAWA ELEC, DL1540CL
4 YOKOGAWA ELEC. DL1200A

5 Dagital volt meter IWATSU VDAC 7411
6 Dynamic dummy load TAKAMIZAWA PSA-150D
7 Controlled temp . chamber TABAI PL-2GM

Shunt resistor KUWANO 100mV | 1A

9 Current probe amplifier TEKTRONIX TM503

10 Current probe TEKTRONIX A6303

Il AC power source / Analyzer SCHAFFNER NSGL3O7
12 HEWLETT PACKARD 8904A

13 | eakage current lester SIMPSON 229.2

DENSEI - LAMBDA



2. CHARACTERISTICS
2-1 Steady State Data

(1) Regulation - Line and Load, Temperature Drift

PAH75D24-5033

Tp=25°C
! Vol (5V) 1 Tout Vin 18 VDC | 24 VDC | 36 VDC Line Regulation
0% 5.022V 5.022V 5.022V 0.00V 0.00% 0.000V 0.00%
50% 5013V | 5013V | 5013V | 0.000V | 0.00% | 0000V ; 0.00%
100% 5005V | S005V | 5.005V || 0.000V i 0.00% | 0.000V i 0.00%
I 0%l 0.000V | 0008V | 0.000V || I8V +—— 24V | 24V «— 36V
Load 509 0.18%% | 0.18% | 0.18%
Regulation I SO%) 0008V | -0.008Y | DO0BV
100%(| -0.16% 0.16% -0.16%
Tp =25°C
[Vol (3.3V) | M 18 VIDC | 24 VDDC | 36 VDC Line Regulation
0% ] 3309V 3310V 330V || 0001V P -0.12% 0.000V 0.00%
50% 3300V 3300V 3302V || -0.001V | -0.03% 0.002V 0.06%
100% 3292V 3.293V 3204V 0.001V 0.03% 0.000V 0.00%
Load I 0%[[ c.o0ov T 0.010V | 0.008V || I8V —— 24V | 24V «—— 36V
RO" i sooef 027% 10300 |0 24%
egwiation S0%|| -0.008V | 0.007V | -0.008V
100%] -024% | -021% | -0.24%
Temperature Drifl Condition : Vin = 24VD]C
ol =7.3A
Io2 = 7.5A
T ves——— _Ip || -an°C 1500 100°C Temp. Stability
Vol (5v) 4992V | 5.013V [ 5.015V |[ 0023V | 0.46%
Vo2 (3.3V) 3.308V 3300V 3270V 0.038V 1.15%
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PAH75D24-5033

2. CHARACTERISTICS
2-1 Steady State Data

(2) Output Voltage And Ripple Voltage V.S, Input Voltage Condition : Tp= -40°C
Tp=25°C ~
Tp=100°C e
Vol(5V) 6.0 . . : 300
Jol = I5A ! | !
lo2 = 0A 1/} ——— S - ' - 250
. Output Vol‘lage : | ~
Z 40 L---omo- - - HE L 200 g
o I 1 1 ~
£y I 1 I o
E | 1 | =
>0 30 4+ ------- Bl Im--mmoo- Al 150 ::é
":',' I I I 0
a0l H L b o &
g | | . 5
Ripple Voltage | '
104+~ G- e O ke - 50
| 1 |
0.0 1 _——e——— e 0
0 0 20 30 40
Input Voltage (VDC)
40 . \ ‘ 400
Tol = 0A ! ! |
To2 = 15A ! ! !
| g ——r—
304 --- - - e LR R EREEE TS - 300
E Output Vgltage | ' E
nc)n 1 b i ‘;’
S ! : | &
2 20+ -~----——~ A — L i H-m - mm 200 =
> \ 1 ! -
s 1 i 1 U
£ o | | 2
5 Ripple Voltage I | 5
10 & -~ - T T - 100
| | |
| | I
| | |
| | |
| |
0.0 4 } q&m Lo
0 10 20 30 40
Input Voltage (VDC)

DENSEI - LAMBDA



2. CHARACTERISTICS
2-1 Steady State Data

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

| PAH75D24-5033 |

Condition:  Vin =18 VDC ———

=24VDC ———-
=360vDC ———
Tp=25°C
lol =3 ~15A 10 [ : : : ; 100
Io2=0A I 1 | | |
3 | | 3 |
;E 8 T---- T T ; “--———--—HU -
~ 1 I I 1 . =X
g S S P JE— :_Eﬂwlen‘cyu___ 60
E | | | | ]
> ! | | -4
< . - 40 g
3 5
= 20
0
0 20 40 60 80 104 120
Output Current (%6}
:0; - (;A 154 8 : : : : 80
02 =3~ T —
6= G- . ————— 5 ------ T - 60
] . | el
v >
: S :
: :
£ t s
lol=15~75A
lo2=15~75A 10 \ T 1 1 : 100
| | | | |
= 8t ---- e ————— —— R0
S - | | 1 | c\"
E g hooodoo oo Efficienty L0 3
E I | | ! | :‘:;
© - 405
= =
ki oo M
)
60
Output Current (%)
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PAH75D24-5033

2. CHARACTERISTICS
2-1 Steady State Data

(4) Efficiency v.s. Input Voltage

lol1=15A
lo2 = 0A
lol =0A
[o2 = 15A
Iol = 7.5A
lo2=75A

Tp=25°C

Efficiency (% )

100

o0

K0 T,

70

60

10 15 20 25 30 35 40
Input Voltage (VD)

Efficiency (%)

100

ElY

KO -

70 -

10 15 20 25 30 35 40
Input Voltage (VM)

Efficiency (%)

140

on

R0 +

60 -

50 i i 5 - 5

10 15 20 25 30 35 40)
Input Yoltage (VDY
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2-2 Warm Up Voltage Drift Characteristics

PAH75D24-5033 |

Condition : Vin=24 vV DC
Tol = 7.5A
Io2 = 7.5A
Vol (5V)

1.00
9
= 0.50
&
T
a
o
oL
2
S 000 1, :
i 1
-9 H
] i
© 1

-0.50 -

071V R A I i i i o %

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 .00
Time (1)
| Vo2 (3.3V) |

1.00
g 0.50 .'
= t
£ z
a
&
& 0.00
=
e
5
£
5
C .0.50

-L00 : | ; i |

0.00 1.00 2.00 1.00 4.00 5.00 6.00 7.00 .00
Time (1)
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PAH75D24-5033

2-3 0O.C.P. Charateristics
Condition ;. Vin= 18 VDC
Vin= 24 VDO -cccmmem-
Vin=36 VDC ——e.— -
Tp = 25°C

5V
102=0A 6.0

4.0 4 - e e W e
30

2.0

Output Veltage (V)

I 4 L I I I
T + T u

j

10

40 60 80 104} 120 140 160 180 200

=
[
=

Output Current (%)

| 33V

lol=5A 4.0

Output Voltage (V)
- \

0.0 i : } : i ‘ : }

4] 20 40 60 {8l 10} 120 140 160 180 200
Output Current (%)
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2-3 O.C.P. Charateristics

PAH75D24-5033

Condition ;. Tp =-40°C _—
Tp=25°C  ----mm—-
Tp=100°C  ————--
Vin =24V

|5V|

To2=0A

Output Voltage (V)

6.0

5.0

2.0

; ; L h ; i i

40 60 &0} 100 120 140 160 180 200
Output Current (o)

| 33V

Iol=5A

Output Voltage (V)

4.0

3.0

2.5 1

2.0

0.5 -

0.0

| | i ; i a | i

40 60 80 100 120 140 160 180 200
Output Current (%)

DENSEI-LAMBDA 15



PAH75D24-5033

2-4 0O.V.P. Characteristics
Condition ; Vin =24VDC

Iol —0A
fo2 =0A
Tp =25°C
W aiting for trigger q 2001/07/16_13:54:59
| Vol (5V) OVP ] 7 CH2w2v | CH3m2V | ; ©200mE Adiv

oc 11 DC: 1001

' NORMISKI /s

Vo2 3.3V) —»

4+—— (VP

Vol (5V) » Trip Point

Vol (5V) Vo2 (3.3V) Time Base

2V /DIV 2V / DIV 200ms / DIV
OVP Trip Point : 136.46%

oppe q ms /div
Vo2 (3.3V) OVP r ppcud1=zv : CH2a2V ; : : : e Zm :
bG 01 pC 101 : ‘ ‘ :
o i R e e “4+— (QVP
Vo2 (3.3V) ——» Trip Point
kel
Vol (5V) —
P
Vol {(5V) Vo2 (3.3V) Time Base
2V /DIV 2V / DIV 200ms / DIV
OV Trip Point : 133.33%

DENSEI - LAMBDA



2-5 Output Rise Characteristics

|  PAH75D24-5033

Condition : Vin=24VvDC
lol =0A
lo2 =0A
Tp=25°C
Waiting for trigger 1 2001707716 _14:24:46
CH1=10V CHZ2=2Y CHB:IZV 20ms /div
pCc 0 DCc 1o DG 11 : :
‘ : L _ NORMISOKS /5
-— Vol
-— Vo2
In
£
- Vin
o
Vin Vol (5V) Vo2 (3.3V) Time Base
10V / DIV 2V / DIV 2V / DIV 20ms / DIV
Condition ; Vin =24VDC
[ol =7.35A
[o2 =7.35A
Tp =25°C
W aiting for irigger 2001 /07 /716 1428231
CHI=10V CH2m=2v CH3=2v 20ms /div
DG w01 DCo1o1 R b 1001 B
EERUUUROTS SRURTRUOE SENPUNE SUR ... NORMS0KS /5
, - ol
‘ [ ____________ ; Vo2
a /
-— Vin
s T
Vin Vol (5V) Vo2 (3.3V) Time Base
10V / DIV 2V / DIV 2V /DIV 20ms / DIV
DENSE] - LAMBDA



PAH75D24-5033

2-6 Output Fall Characteristics
Condition : Vin =24VDC

lol — 0A
lo2 =0A
Tp = 25°C
W aiting for trigger q 2001/07 /16 14:20:25
CHI=10v . CHz2m2V .  CH3EZV : ; 15 /div
[/ 118 B Dc 1;1 DC 10:1 : : :
: : : : NORM?‘lkSIS

Vol ——»

Vo2 ——

Yin

Vin Vol (5V) Vo2 (3.3V) Time Base

10V / DIV 2V /DIV 2V / DIV 1s/ DIV

Condition ;: Vin =24VDC
lol =7.5A
Io2 = 7.5A
Tp=25°C

W aiting for trigger g 2001/07/716_14:59:05
CHi=10V CH?=2V | CH3m2V ! -~ 5N0me/div
DC 1 DG 11 DCc 100
H : . : - NORM2kB/s
Vol B e
Vo2 —»
L
Vin ———»
I At S S Lt S R R S
| T i
Vin Vol (5V) Vo2 (3.3V) Time Base
10V / DIV 2V /DIV 2V / DIV 500ms / DIV

DENSEI - LAMBDA



2-7 Output Rise With On/Off Characteristics

PAH75D24-5033

Vin =24VDC
lol =0A
lo2 =0A
Tp=25°C

Condition :

waiting for trigger q 2001707/16_15:14:55
CHI=5Y CHZ2m2V CHIm2V 20msg /div
DC o DG 1061 DC 10:1
‘ TR SURUR: SURPRIRUE SN .. NOAMISOkS /3
“+— Vol
............................ vea
a
-+—— CNT
I; -
CNT Vol (5V) Vo2 (3.3V) Time Base
3V /DIV 2V /DIV 2V /DIV 20ms/ DIV
Condition : Vin =24VDC
lol1=7.5A
lo2=7.5A
Tp =25°C
Wailing for trigger q 2001/07 /16 _15:18:32
CHI=EY CH2m2Y : CH3=2vy 20ms /civ
Dc 101 . pC 10:1 : DC 10:1 :
: S o I  NORM:50KS /5
[ 3 -« Vol
o / — - V2
e T S N . . .
" «——— CNT
i
CNT Vol (5V) Vo2 (3.3V) Time Base
5V /DIV 2V / DIV 2V / DIV 20ms / DIV

DENSEI - LAMBDA
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PAH75D24-5033

2-8 Qutput Fall With On/Off Characteristics
Condition : Vin =24VDC

[ol =0A
lo2 = 0A
Tp =25°C
Waiting For trigger q 2001/07 /16 15:58:11
CHIREY CH2=2V  CH3m2v | ; T 200ms Adiv
DG W1 1L (11 B [0 |1 3] :

Vol —_

Vg2 —»

CNT

CNT Vol (5V) Va2 (3.3V) | Time Base

SV/DIV 2V /DIV 2V /DIV 200ms / DIV

Condition : Vin =24VDC

Iol =7.5A
[o2=1735A
Tp=25°C
W alting for trigger ¥ 2001/07 /16 16:00:19
CHi=5Y CH2w2Y CH3m2\ X : . Somgsdly
DC 101 pCc 101 DC 101 : :
: : [ 1 AVG20kS/s
vol ———n :
V02 g | | b
I
ap|

CNT —»

CNT Vol (5V) Vo2 (3.3V) Time Base
5V /DIV 2V / DIV 2V / DIV 50ms / DIV

DENSE!L - LAMBDA



2-9 Dynamic Load Response Characteristics

PAH75D24-5033

Condition :

Stoppad 2001/07 /16_17:13:3%
: . CH2=KOmVY | CHa=10mv @ 2ms/div
: : (=T 14 IS DC 11 1 (2msydiv)
R : : | AVGBE00kS /s
" L
¥ [ s

Vin = 24VDC
lo2 = 0A
Tp=25°C

-+— Vol

[ R R B S IO I oo o S Y R O O SR

200us / DIV

= 1kHz

lo] (10A/DIV)

Vol ( 30mV/DIV)

Tr= 75us
—_—
-

Tr=75us

50% 75%

+1.26% . -1.47%

DENSE! - LAMEDA

— Iol
ag| T
2ms/ DIV = 100Hz
TIol ( 1OA/ DIV} Vol (50mV/DIV)
Tr= 75us
0% -——  75% +1.26% , -1.46%
Tr= 75us
Stapp&t 2001707716 17:12:11
: CH2=E0mV CHAm10mMmY © 200ug /fdiv
AC 11 DC 11 . (200us/div)
TR TP .. AVGEMS /g
-+— Vol

--— Jol

21




Dynamic Load Response Characteristics

PAH75D24-5033

Condition ;. Vin =24VDC

lol =0A
Tp=25°C
Vo2 (3.3 V) 001707717 183117 AVGEO0KE/s  2ms/div
Stopped L (2ms/div)
: CH3=2mv . CH4=10my :
AC 11 : DC 11
-+——— V02

-+ 02

2ms/ DIV

f=100lz

lo2 { 1GA/DIV)

Vo2 (2mV/DIV)

Tr=75us

——
0% F=Tms %

+0.07% , -0.04%

2001/07 /17 18:34:58
Stopped]

AVGEDOKS /5 200us /div

CH3=2mV CH4=10mV
AC 11 : DC 11

(200us /div)

- Vo0l

e S S S NI IR T S S T e

«+———— o2

X RPN NSRS N
200us / DIV f=1kHz
102 (10A/DIV) Vo2 ( 2mV / DIV )
Tr=75!!§
50% *ﬁ_ii_ 75% +0(.07% , -0.08%
= /2Us

DENSE!

LAMBDA
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2-10 Inrush Current Waveform

| PAH75D24-5033

Condition : Vin=24 V DC

lol =35A
lo2 =15A
Tp = 25°C
walting for trigger ﬂ
CHI=z0v ©  CHZw1V S0us/div
DC 1.1 DC 101 : :
e FHUP U SO OO PP RN AUUDUNUOL SURUPRPURE SRR NORM:20MS /s
g | e S S iy I Tin
> Vin
n
e
Iin Vin Time Base
10A / DIV 20V / DIV 50us/ DIV

DENSEI - LAMDBDA
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2-11  Output - Ripple & Noise Waveform

PAH75D24-5033

Condition: Vin= 24V DC

lIo1 = 15A
lo2 = 0A
Tp = 25°C

NORMAL MODE

. l .
R n I
20mV / div | lus / div
46 mV (Vp-p)
NORMAL + COMMON MODE

20mV / div |

Lus / div

33.4 mV (Vp-p)

DENSEI-LAMBDA
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PAH75D24-5033

Output - Ripple & Noise Waveform
Condition :  Vin =24V DC

Iol =0A
Io2 = L5A
Tp = 25°C
Vo2 (3.3V)
NORMAL MODE

20mV / div | lps / div
52.6 mV (Vp-p)

NORMAL + COMMON MODE

10mV / div 1 lus / div
39 mV (Vp-p)

DENSEI-LAMBDA
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PAH75D24-5033

2-12 Leakage Current Characteristics

——+VIN-FG —8—-VIN-FG

Condition : Tol =7.5A
lo2=7.5A
Tp=25°C
0.20 _ .
E 045 fomrmmrnmnnnns RRREELIEE e R
S : : :
S 010 feermrenrannens RLTETETRTTRELE ERSIELTTRTEEES SRRRLREIEETEED
o 1] » 1]
s ; : X
b : : :
S 005 }reevreeeceann- e aaaneae A
- ' ' '
: : . =
0.00 T ; :
0 10 20 30 40
Input Voltage (V)

DENSE] -LAMBDA
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| PAH75D24-5033 |

2-13 Dynamic Line Response Characteristics

Condition :  Vin=21.5<=>26.5 VDC

Tp=25°C

Stopped q

2001/08/02 16:03:28%

CH1=200mv:
AC 101

CH2m50mV @ CHIm20V
AC 101 DC 101

2ms/div
(2msydiv)
. AVGSI0kE /s

A

.

[———— Vo2

- Vol

- Vin

2ms / DIV

Vol (5V) Vo2 (3.3V)

LOAD: lol = 15A ;102 =0A

200mV / DIV 50mVY / DIV

Stopped

L
CH2e50mV ' CH3m20V

2001/08/02 16:04:16

CH1=200mV
AC 1021 AC 101 DC

: 2ms/div
101 : © o (2ms/div)
: © AVGS00KS /8

4 Vol

-—— Vol

+———— Vin

2ms / DIV

Vol (3V) Vol (3.3V)

LOAD : ol =0A ;To2 = |5A

200mV / DIV 50mV / DIV

DENSEI-LAMBDA
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2-14 AC Input Response

Vol (53V) _

Vo2 3.3V} — & T

Input
Waveform

—_— |

|

PAH75D24-5033

Condition : Vin =24 VDC

Ac 11 : Ac 191

Iol =5A
Io2 = 15A
Tp=25°C
Stopped q (2ms/div}
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2-15 INPUT REFLECTED CURRENT
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