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Model Name : FORWARD 3.6A-48-12

[ GENERAL SPECIFICATION]

. INPUT VOLTAGE 36 VDC TO 56VDC

. OUTPUT VOLATGE 12VDC

. OUTPUT CURRENT 0.2ATO 3.6A

. OUTPUT RIPPLE VOLTAGE 100mV

. LOAD REGULATION +-1%

. LINE REGULATION +/- 1%

. TRANSIENT RESPONSE @ 1.25ATO 2.5A, 0.1AluS
OVERSHOOT / UNDERSHOOT 200 mV
SETTLING TIME 2mS

. START UP
RISE TIME 100 mS
OVERSHORT 250 mV
DELAY TIME 18

. SHORT-CIRCUIT PROTECTION Auto-recovery

. EFFICIENCY >83% @ I/P: 48V, O/P: 3.6A
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[ SCHEMATICS]

vi| s s Jeoozsoonv] e 1

EE L

Buep 'S ump3 57,
Buem-sumpa 52 2 © | 2 o
PSNHOS QuVMYOA | Sllad) 7

Zh-8rY9'e QUVMYOS | a3 Fekd

"ONI MILIILVI
B X7 B & TH ¥ 3 18 B

‘paioads Jayjo 1dsaxs M/l : XY ‘2
ZHM001 = "baid Buiyoums |

INIOd 1831 \_/

i ATNO 3SN NOILYONA3 ¥04 d3NOIS3A SI LINJYID FHL

002
N4
~3I00}
ey A
N |_|
POT yg &
w4 S
im
bl
LNOA-
" Az | sz
0L 1 opz nog9 _| nose
71022 ol €10 ==210
VOEINZ H H H
1non+ O \f y .

0ldl

CN.NH

D=

nyo
9
Sy
ML Jv b3
wo s dozy dozz Z
B 6 60 wo 1 CCI =Y -
84 H
w&
AMN . . ={3snast A
A A
0z
9dl o W Novoil gy A n —
3 H“ AMNV—3—{1n0 ooy dnoof;
1o o 7 N
2 8YLONL 1k
|\_ Gdl 0
A pdL
: AT
¢ dogg Nemm niy
910 €=
, NoEm
S \f
edl
ON Mb ZdL
, X N e
o £d S
ww T ano
00k
? noo}
ity . M 25 - 9€
H €0
. MWy O NA
b \f
bdL

¢L-87-V9'€ A4VMHOA

NTHU EE677000
Edwin S. Wang



[ TRANSFORMER]
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[ PINDUCTOR]
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[ FORWARD 3.6A-48-12 PART LIST]

PCB ¥ [ %ﬁ%% HrE!
1 R1 RES OR3 +/-5% 1W 1
2 R2 RES 27K +/-5% 1W 1
3 R3 RESNC +-5% 1W 0
4 R4 RES 30K +/-5%  1/4W 1
5 R5 RES 75K +/-6% 1/4W 1
6 R6 RES 5R1 +/-6% 1/4W 1
7 R7 RES 20K +/-5%  1/4W 1
8 R8 RES 510 +/-5%  1/4W 1
9 R9 RES 0R22 +/-5% 1W 1
10 R10 RES 33 +/-5%  1/4W 1
11 R11 RES 33 +/-56%  1/4W 1
12 R12 RES 7K5 +/-5%  1/4W 1
13 R13 RES 2K +/-5% 1/4W 1
14 R14 RES NC +/-56% 1/4W 0
15 R15 RES 180K +/-5% 1/4W 1
16 R16 RES 240 +/-5% 1W 1
17 RX RES NC 1W 0
18 C1 EC 100U 100V 13X20 1
19 C2 MLCC NC 50V 0
20 C3 EC 47U 25V 6X11 1
21 C4 MLCC NC 50V 0
22 C5 MLCC 472 50V 1
23 C6 MLCC 104 50V 1
24 C7 MLCC 222 50V 1
25 C8 MLCC 221 50V 1
26 C9 MLCC 471 50V 1
27 C10 MLCC 102 50V 1
28 Cc11 MLCC 102 50V 1
29 C12 EC 680U 25V 10X20 1
30 C13 EC 680U 25V 10X20 1
31 C14 MLCC 104 50V 1
32 C15 MLCC NC 50V 0
33 C16 MLCC 681 50V 1
34 CS MLCC NC 50V 0
35 T TRANSFORMER EI-28 FORWARD 1
36 L1 CHOKE T90-52 75U 3.6A 1
37 L2 CHOKE R5X7 2.2mH 1
38 Q1 NMOS IRF640N 200V/18A 1
39 D1 FRDNC 0
40 D2 FRD ER102 1
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41 D3 FRD ER102 1
42 D4 FRD ER102 1
43 D5 DIODE 1N4148 1
44 D6 SBD SBL1660 16A/60V TO220 1
45 U1 IC PWM CONTROLLER UC3842N 1
46 H1,H2 HEATSINK 20X30X1 2
47 SCREW SCREW PAN HEAD M3X7 2
48 NUT NUT M3 6
49 INSULATOR TO-220 2
50 INSULATOR SILICON TO-220 2
51 TP1~11 TEST PIN 0.8D 10mm 1
52 IN/OUT CONNECTOR 4
53 COPPER STAND 4
54 PCB PCB 3X5 IN SS FORWARD 3.6A-48-12 1
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CONVERSION EFFICIENCY

LOAD REGULATION

LINE REGULATION

OUTPUT RIPPLE & NOISE  (DSO)

DYNAMIC RESPONSE  (DSO)

GATE SIGNAL AND MOSFET VOLTAGE (DSO)

START-UP (PIN 10 TO PIN 11) (DSO)

CURRENT SNESING VOLTAGE (U1 PIN3)

SECONDARY DIODE CURRENT (OPTIONAL) (DSO + CURRENT PROBE)
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1. CONVERSION EFFICIENCY
PUBISRVR] - Bk » 1) EXCEL e - (1 = 100 )
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2. LOAD REGULATION

. . Vo minioad — V.
7_&%\“ . Load Regu/at/on - O,minload — YO full load

x 100% @ specified input voltage

VO,min load
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3. LINE REGULATION

VO,min input _VO,max input

L5 1 Line Regulation = x 100% @ specified load

VO,min input
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7. START-UP
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(1) UC3842 Data Sheet
(2) IRF640 Data Sheet
(3) EI-28 Ferrite Core Data Sheet
(4) 75uH T90-52 Inductor Analysis
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MICROMETALS INDUCTORS FOR POWER FILTER APPLICATIONS

DC BIASED OUTPUT FILTER INDUCTANCE ANALYSIS

CORE PART NUMBER T90-52 X1 NO. IN STACK
WIRE GAGE / STRANDS 1.0mm X1
NUMBER OF TURNS 36
DC BIAS CURRENT 3.6  AMPERES
PEAK INDUCTOR VOLTAGE 384  VOLTS
DC OUTPUT VOLTAGE 125 VOLTS
FREQUENCY 100 KHz
AMBIENT TEMPERATURE 27 °C
ELECTRICAL PROPERTIES
INDUCTANCE 6455 uH CORE LOSS 0.828
DC RESISTANCE 2565m Q COPPER LOSS 0.332
AC RESISTANCE 2565m Q TOTAL LOSSES 1.161
RIPPLE CURRENT 146  Ap-p
DC BIAS 282 Oe SURFACE AREA 18.90
AC FLUX DENSITY 332 Gauss TEMP RISE 30.88
PERCENT PERM 8 % TIME TO 115% LOSS 300K
CORE AL VALUE 64 nH LIFE LIMIT 100M
MECHANICAL PROPERTIES
CORE OD 0900 in WIRE DIA 0.043
CORE ID 0550 in WIRE LENGTH 3.7
CORE HEIGHT 0375 in WIRE WEIGHT 0.018
CORE WEIGHT 0035 b WINDOW FILL 184
CORE VOLUME 2283 cmd WOUND OD 0.983
MAGNETIC Ac 0.395 cm? WOUND HEIGHT 0.458
MAGNETIC Lm 5780 cm
160 INDUCTANCE vs CURRENT
140
120
_ CORE : T90-52 : 36T, 65uH @3.6A
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