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7. E-Series DC-DC Converters (Floating Output) .57~/

7-1 introduction

The Converters in this series have the input and output sides
' ' in floating condition, i.e., isolated. The specifications are the
same as in the F, M, K Series except that built-in filters are
included at the input and output sides. Thus, the ripple and
spike noise are kept at low values without need of external

parts and wiring is at a minimum.

7-2 General Specifications

Operating Temperature Range: -10° to +60°C
Storage Temperature Range: -25° to +85°C
Operating Humidity Range: 10% to 85% R.H.
Storage Humidity Range: 10% to 90% R.H.
Insulation Pressure Tightness: 1500VAC{1min.)between
input and output sides.
insulation Resistance: Over 500M£2 at 500VDC
between input and output
sides.
7-3 Physical Dimention and Pin Assignment
5-0.9*"'dia
o y..
§ @ 3 4
3 é o
O = . g . h
& ie 2 s
OKO =
D: ‘/ 1
N
45.1Max 1.5dia_A 38.1%03
é
=
s
=i Unit: mm
g 1. Vou )
32 2. COM/NC
3. Vg (+)
4, V,, (+)
5. Vin ()

*1-Channel Type, Pin No. 2
is not used (NC)
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74 .Connecu:g;annel Output Type 4 2-.Channe| Output Type 7: S 7-— //
- +Vin eDC + Vout| —L_VT +Vin DeDC + Vout
T3] _v;, CONVRTER T—‘—g _Vin CONVERTER COM|2
—Vout —Vout

NOTES
The above schematic shows the general connections. Although the Converters include input/output filters, use of a suitable
capacitor at the output side will reduce even more the ripple and spike noise.

7-5 E-Series Specifications

Input egltf;;; Output Cﬁftt:gt Regulation H:spppife& Conversion Temp.
Type No. Voltage Current Power - Efficiency Coeff.
V. (V) | Vouyr| TOL I (mA) Line Load Voitage n (%) (%/°C)
n o (]
(V) (%) %1 Po(mw) (%) *2 (%) %3 (mvpp) =4 *5 %6
12F15E1-A 12 | 45 25~125 1.0 4.5 150 55 0.1
15F15E1-A 15| %5 20~100 1.0 4.0 150 60 0.1
24F15E1-A SV£10% | 24 | %5 15~ 60 1.0 +4.0 150 65 0.1
12DF15E1-A 12 | %6 +12~163 +1.0 4.5 100 60 0.1
15DFI5E1-A *15 6 +10~%50 +1.0 +4.5 100 60 0.1
SF15E2-A 51 6 60~300 +1.0 +8.0 100 55 0.1
15F1SE2-A 15| %5 20~100 1500 +1.5 +4.0 150 65 0.1
12V+20%
12DF15E2-A 12§ %6 +]12~163 *1.5 +4 0 100 65 0.1
15DF15E2-A +15 | 6 +10~%50 +1.0 +4.0 100 65 0.1
SFI1SE3-A S| 6 60~300 1.0 +6.0 100 55 0.1
12F15E3-A 12 +5 25~125 +1.5 +4.0 150 65 0.1
1SFISE3-A || 24V+20% | 15 | %5 20~100 +1.5 +40 150 65 0.1
12DF15E3-A +12 | %6 +12~163 +1.0 4.0 100 65 0.1
15DF15E3-A +15 | %6 +10~150 1.0 4.0 100 65 0.1
NOTES
*1 Output Voltage Tolerance : Vin = TYP, lo = loMax x 0.6
*2 Regulation (Line) : Vin = at Min ~ Max
*3 Regulation (Load) : Vin = TYP, lo at Min ~ Max
*4 Ripple : Vin TYP, loMax
*5 Efficiency : Vin TYP, loMax x0.6
*6 Temp Coff : Vin TYP, loMax,Ta = -10~+60°C

Precautions in Use of DC-DC Converter.

1. Conditions under which the specified performance of the converters may not be obtained, and further, cause possible
damage, are as follows: )
a. Short-circuiting the output terminals, or excessive overloading for 30 seconds or fonger.
b. Operating at over 1.5 times the rated output current for 10 minutes or longer.
c. Application of over-voltage, approximately X2, at the input side for 10 minutes or longer.
d. Others, such as use at abnormal conditions, i.e., with incorrect terminal connections other than as indicated, etc.

2. When using the Converter under conditions not within the specifications or range of application, or when there are
questions, please contact Toko’ Sales Office.

3. For the 2-Channel output type, when there is an unbalance in the + and — output currents, the total output must be within
the min. to max. current rating.
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8. J,§,H, Series

N>
T1271505%8 -

g Vi,

8-2 General Specifications

O1E 01058 D

8-1 Introduction

This Series developed for DC-DC conversion uses the
converter modules of the F,M,K, and E Types and the
technology applied to the J, S and H Type Switching
Power Supplies.

The Series has a wide range of use due to the high
reliability and stability characteristics. The products are
most suited for use in various electronic equipment,
particularly on shipboard and for stand by sources.

Features

1. Primary and secondary sides are isolated.
2. High stability.

3. High reliability.

4. Small sized packaging and light weight.
5. Overload protection provided.

General Conditions

Input Condition Input Voltage 12, 24VDC Dielectric Strength .
: Imin at 1300VAC
Adjustable Voltage +5% (Input to case)
— o N -
OutPut Condition Efficiency 65% (TYP) Insulation Resistance >30MQ at 500VDC
Overall Regulation +3% (Output to case)
Ripple, including noise 100mVpp Max
Operating Temperature 0 to +60°C
Storage Temperature —20 to +85°C
8-3 Physical Dimensions  Unit : mm
J Type . 0. SOOENN I S Type
hoe __ Jg5a 0—)m o
=
15 95 =If][Lr M4 X8 ? g " uuuo T—
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E’ g i 50,00 002' ‘I’Z : ; o
[ J— B|R - Eeeeeees o <
v NSO oo ! H 92 ogcaogogoo o°2°:°i
o o Lose } 000 o | | R
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8-4 Electrical Characteristics

O1E 010

58 b

A2 <05 = 4

J Type 6W S Type 10W, 15W
e o, | Ve | duen e o, |t I e | cien
5F60J2-B 5 1.2 SF100S2-B 5 2
12F60J2-B 12V 12 0.5 9F100S2-B 9 I.1
24F60J2-B 24 0.25 12F100S2-B 12V 12 0.83
5F60J3-B 5 1.2 I5F100S2-B 15 0.67
12F60J3-B 24V 12 0.5 24F100S2-B 24 0.42
24F60J3-B 24 0.25 SF150S3-B 5 3
9F150S3-B 9 1.67
H Type 17W 12F150S3-B 24V 12 1.25
15F150S3-B 15 1
Type NO. Input Voltage &”ﬁﬂﬁl gq:lrtr%?]tt 24F150S3-B 24 0.63
(V) *20% v A
5F170H2-B 5 34
12F170H2-B 12V 12 1.42
24F170H2-B 24 0.71
SF170H3-B 5 34
12F170H3-B 24V 12 1.42
24F170H3-B 24 0.71
8-5 Functions of Terminals Notes on Mounting
@ Holes for mounting the unit are tapped for
Marking Name Use Remarks M4 (ISO) screws as shown in the figures.
+ 9.6~ 144VDC @ The mounting screws should be tightened
Vi DC Input For DC input Range : or with force not exceeding 6kg-cm.
— 19.2~28.8VDC ®The unit should be mounted in an area
Vo+ DC Output For connections to the load Insulated from primary side with QOOd ventilation.
— and case. ®When operated at the rated power, case
FG Case Ground For grounding the case Z/ll.llem:lzsiji:::inz.l: current temperature will rise about 30°C above the
Remote Control — Use a relay between the surroundings;parts susceptible to heat should
Terminals ; only | FOF SWitching on/off the terminals. be arranged away from the unit.
or on S and H aDtCO:“‘p“‘ with DC input | 1y o relay must have current ® When mounted in horizontal directio_n, parts
Series Vo off with terminals shorted of 400mA or more. should not be placed abc.we the unit.
Vo on with terminals open. @ When two or more units are used, they
Voltage For serow-driver adiasment should be se_pa.rated by at least 20mm.
Vaps Adjuster of DC output Voltage. Range of adjustment : +5% ®Upper ventilation holes should not be

covered;allow at least 30mm.

8-6 Derating vs. Temperature (%) Derating Characteristics
100
@ The figure shows the relation between ambient \
temperature and power output conditions. 5 15 D,
®The overall case temperature should be kept é
below 75°C 7
1
T 25
10 20 30 40 50 60
Ambient Temp., Ta (c)
4 . N
T 2635 F-12
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9. Definition of Parameters

Example: P/N 9P10K1 (V;, = +5V £10%, Vout = 9V, oy = 66 ~ 112mA)

9-1 Line Regulation and Load Regulation

5 W - (a) To=min. (66mA, RL=135.32)
S +11f _~7_ _(b) Io=0.8max. (89mA, RL=101.4Q)
\g-’; +10} -7 -7 __(c) lIo=max. (112mA, RL=80.1Q)
< g -~ _ -7
-~ T _’L - - T
S o e =
=~ + 8 ) | W }Line L*,oad
- o ‘/_1,.—-
a B L—D |
s a2 Lo T : t
S ] | ! |
QL L 1 | ! I
+3+4+5 +6 +7(V) +45V +5.0V +55V
Input Voltage (Vin)
~A where:
Line Regulation, (+) = x 100% At Vgyut at Vi, =45V lo = 0.8 Max
_ B : Vout at Vi, = 5.5V lo = 0.8 Max
Line Regulation, (=) = x 100% C : Vout at Vi, = +4.5V lo = 0.8 Max
) E-D D: Vgt at Vi = +5V o = Max
Load Regulation, = A X 100% E : Voue at Vi, = +5V lo = Min

9-2 Conversion Efficiency (77)

~ (%)
N

§ 90}
2

2

&= »
5 80
=

.2

&

5 70+
>

=

Q =
O

N To= Min
\ To=0.8Max Pout
To=mMax 77=P—inx 100%

L L 1 1 ] where: Pin = Input Power
+3 +4 +5 +6 +7 (V) Pout = Output Power
Input Voltage (Vin)

9-3 Ripple and Spike Wave-form

\'

Oscilator

Wave-form !

i
i
1

Ripple and —
Spike Vr (mVpp)
Wave-form 7 |

Time
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10. Characteristic Data

10-1 F, M, K Series (9P10K 1) Plus (+) Output Voltage Type

Vin vs »
90 1
| lo=112mA
== 0= 89mMA
80 —= To= 66mA™
e
S 70
E N3
60
Y3 ¥4 F5 6  F1 +8
Vin(V)
lo vs Vout
Vin=5.0V
+10
——
\\\
+9
2
3 +8
L
+7
=¥ +30 +50 +70 +90 +110 +130 +150
Io(mA)
T vs Ta, Vout
20 Vin=50V
Vout
+9.00—15 —
< -~
‘§+3.95-8.,-1
2 =
A /—— Ta
H +8.90 5 Si
+ /
0 Ry
10- 102 103 104
T(Sec)

01E 01061 D

T-57-7/
Vin vs Vout
+10
| _lo= 66mA
—lo= 89mA_|
+9 E—— lo=112mA
>
3 +8
2
+7
T +3 +4 +5 +6 +7 +8
Vin(V)
Ta vs 7
90
Vin=5.0V
8
0=
S
;70
60
10 0  +20 +40 ¥60 ¥80
Ta('C)
Ta vs Yout
+9.6 Vin=5.0V
+94
+9.2
S +90 —
E-] //
3 +88
>
+8.6
+8.4
T
100  +20 140 +60  ¥80

Ta(’C)
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10-2 F, M, K Series (9N10K1) Minus (-) Output Voltage Type
Vin vs 7 Vin vs Vout
90 —10
. lo= 6gmA
— lo= 89mA
80 9 = lo=112mA
—_ | _lo= 66mA S
N 70 ———1—lo= 89mA | = -8
S // fo=112mA §
60 -7
—F3 ¥4 F5 ¥6 +7 +8 ¥3  +4 5 +t6  +1 8
vin(V) Vin(V)
Ta vs Vout Ta vs »
Vin=5.0}
— 10| 90 Vin=5.0V
\‘\
-9 80
\
IS -
g -8 S 70
3 S A
-7 60
Y—30 =50 =710 —9%0 —1I —130  —150 0 ¥20 40 F60  +80
1o(mA) Ta('C)
T vs Ta, Vout Ta vs Vout
20 Vin=35.0V
—9.6 Vin=35.0V
v —94 =
~9.00 15 'out
— —92) ///
z %) / S —99
s_ | & P Ta = _
3-s9so0 — — E-es -
—8.6
/ —84
—8.90 5 /
4 / ;
10 102 108 104 =10 +20 +40 +60 +80
T(Sec) Ta(C)
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10-3 F, M, K Series (12D10K1) Plus (+), Minus (-) Output Voltage Type

Vin vs Vout
+13
/___lo= +25mA
—jo=*34mA
+12 =1 "_ —T
" lo=+42mA
‘.->..’ +11
3
°
>
+10
Y33 +4 45 Y7 +8
Vin(V)
{o vs Vout
Vin=5.0V
+13
—
\
+12 S —
z
2 +11
>
+10
-
10 20 30 40 50 60 70
Io(mA)
T vs Ta, Yout
20 Vin=5.0V
Vout
+12.00 15 Ta
S +11.95~=10
2 e /
+11.90 5 s
10 10? 102 104
T(Sec)

O1E 01063 D
[-S7-77
Vin vs 7
%0
80
S0
S | lo=+42mA
———t—lo=+34mA
fo=125mA
60
+3 +4 +5 +6 +7 +8
Vin(V)
Ta vs »
90 Vin=50V
80
g 70
i / \\
60
~10 o 20 +40 +60 +80
Ta('C)
Ta vs Vout
126 Vin=5.0V
+124
+122 ——
~£120
Z
118
> e
+114
112
AT T §40 160 180

Ta(C)
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7-57-77
10-4 E-Series (24F15E 1) Floating Type
Vin vs 7 Vin vs Vout
% 26 i
__L_lo=12.5mA
-1 i—10=37.5mA__ |
80 25 =] lo=62,5mA
L -10=62.5mA
I
- L —T T 10=37.5mA o
S 10 = lo=125mA_| Z 2
s -1 2
(=]
>
60 23
R 4 s 6 7 3 4 3 3 7
Vin(V) Vvin(V)
lo vs Vout Ta vs 7
Vin=>5.0\
- %0 Vin=5.0V
25 80
N
- \
‘:g 24 &é 70 \
=2 ]
—
23 60
w
10 20 30 a0 50 0 70 *—10 0 F20 F40  F60 T80
Io(mA) Ta('C)
T vs Ta, Vout Ta vs Vout
» Vin=50V _
26 Vin=50V
24.00—15 Vout
25
) /
T 19010 T u —
(=] LT >
: i / /_ * —1]
) 2
: 23.80—s B /| i
H
N 4 E3
/ -l
10 102 103 104 “T—10 0 +20 +40 +60 +80
T(Sec) Ta('C)
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11. Quality Assurance Program

The quality of a product must be considered and evaluated from all
possible aspects before production. The products are then quality
controlled during processing and inspection. The tests conducted
to assure the highest performance characteristics are listed in the

table which follows.

11-1 Quality Assurance Program (F,M,K Series - E Series)

7-57-t/

Test Parameter

Test Condition

Remarks

Solderability

280° + 5°C; dipping time, 5sec *%sec

MIL-STD-202E
Method 208C

Solvent Resistance

Isopropy! alcohol
1-1-1 trichloroethane brushing Trichloro-triple-ethane

Method 215

Soldering Heat
Resistance

260° + 5°C at 10 £ 1sec

Method 210A

Temperature-Humidity

+65° ~ —10°C: 10 days at 1 cycle per day;

Method 106D

Cycling 80% — 98% R.H.

Heat Shock 10 cycles, 30min each at —25°C and +85°C Method 107D
Vibration 10—-2000Hz for 2hr in each of three axes Method 204C
Impact Shock One impact at 500gr in each of three axes Method 213B

Temperature Exposure

1,000hr at +40°C, 95% R.H.

Method 103B

High Temperature

1,000hr at +55°C

Method 108A

Terminal Strength

Bending: 2 times at 90°

Exposure

Salt Water Spray 48hr Method 101D

Flammability UL Specifications
Puli: 2.27kg Method 211A
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T-527-1/

A. Precaution in use of DC-DC Converter

(DC-DC Converter)

Fig. 1. Output Stage of F,M,K Series Converter {1 Channel-P Type)

12-1 External Parts

(a) External Parts

The output stage (internal) of F, M, K, Series DC-DC
Converters is shown in Fig. 1. It will be noted that the
rectified output waveform is in ripple form. Therefore an
output filter — combination of a choke coil and a capacitor
must be used. On the other hand, at the input side, the
input current is in a square-wave form, being controlled
with the switching process. Thus, use of a capacitor is
advised. Further, use of a filter, consisting of a capacitor or
a capacitor combined with a choke coil is recommended.
When the load impedance is very low or there is no
noise problem, components other than C1 are not nece-
ssary at the input side of the converter.

NOTE

The filter is unnecessary when the impedance looking out
from the converter side to the input source is low enough
to be negligible or-when the converter is used in such circuit
that the noise is not to be considered.

(b) Recommended External Parts

As previously mentioned, it is necessary to use filter
capacitor or capacitor combined with choke coil when
using the F-, M-, and K-Series Converters. Electrolytic
capacitors which have good high frequency characteristics
are recommended (If, however, there is insufficient h-f
bypassing, then ceramic capacitors should be connected in
parallel.) The minimum capacitance of the electrolytics
should be at least 10uF. The voltage rating should be
greater 1.2 times the impressed voltage for aluminum
electrolytics; for tantalum types, the rating should be
greater than 1.4 times. On the other hand, the choke coil in
the L-C filter structure is used to reduce the ripple voitage
to a negligible amount. Large values of the choke coil
inductance will considerably reduce the ripple voltage —
however, it must be noted that there is a limitation in the
current capacity.

{c) PCB Pattern Design

The oscillation frequency of the F-, M-, K-Series Converters
is in the 80~180kHz range, with square waveform output.
Consequently, long external leads of external parts will
cause induced effects and nullify the filtering conditions.
For this reason, the heavy lines shown in Fig. 1 should be
made as short as possible, not longer than 20mm. This
applies particularly in the design of the pattern on the PCB.
Unless this is done, the ripple voltage will increase and at
the same time the desired output voltage will not be
obtained. In addition, the regulation will be impaired.

(d) Effect of Faulty External Parts

Careful attention must be paid in the selection of external
parts.

This applies in particular to electrolytic capacitors. If such
electrolytic capacitors, whose capacity are lost or whose
performances are deteriorated are used, output voltage of
the Converter will be differed from its rating; further, the
Converter is liable to be damaged. Only the most reliable
and not deteriorated one must be used.

(e} E-Series Converter

In this Series, filter circuits are built-in at the input and
output sides. Therefore, in general, external parts are not
required. However, connection of external capacitors will
even more reduce the ripple voltage and spike noise,
resulting in superior performance.

12-2.Radiation Noise

A certain amount of unwanted noise will be radiated tfrom
the DC-DC Converter. When the Converter is used in a
circuit which is affected by such noise, the physical
placement must be considered; for example, in a precision
analog system. Location at some distance may solve the
problem. Precautions, such as use of a ground pattern at the
bottom of the Converter, or an iron shield case around the
Converter, will have good effect, see Fig. 2. It must be
noted, however, that use of an iron shield will increase the
magnetic loss, lower the conversion efficiency, and also
lower the maximum output rating. In these cases, it is
desirable to use the Converter after some experiments.

In audio equipment, use of the standard Converter types is
not suited since the unwanted noise will create problems.

Printed
~. Circuit Board

Fig. 2.
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12-3.Under and Over-Current Condition
(a) Under-Current Operation {Table 1) Precautions when Operating with Output
When a particular Converter is used under such condition Currents Outside the Rating.
that the output current is lower than the specified
minimum value of it, the output voltage will become higher %Utpl;t Operating Condition Precaution
than specified, see Fig. 3. At extremely low output ang
currents, area A" in the figure, the output voltage will At Output voltage will
suddenly rise and cause intermittent oscillation. If this LOWER A | be abnormally high Use a dummy load in
condition is permissible, operation is possible at lower than VhALUES and cause inter- parallel
the minimum specified current, area *‘B’’. However, for best ;a" mittent oscillation

s 9 ATING :
results, the lower current limit, lgq, should be kept at 10% Output voltage will If permissible. operation
of the maximum rated current, lgmax. This can be done 8 | be higher than is possible . oP

: i specified P

with a dummy load, see Fig. 4.

At " Continuous operation is

HIGHER Output voltage will possible but warrantee

C | be lower than . e e

= __ VALUES specified regarding specifications
S 3:.,;35(: of P will not apply
g RATING A | i -
EX Same as "’C’’ above; Continuous operation not
2N D | Converter will begin possible some of the Con-
H T —] ] to Overheat verter will be damaged
5 T R
© BN Same as *‘C’* above; ey )

AL B ¢y D E i F\ g | Converter will be- ialmesa‘s Il? thha%ove,
come even more ost all of the Lon-
overheated verter will be damaged

. oL Same as in ‘D"’ above;
Rating Specification F | Abnormal operation | Converter will be dam-
aged within a short time
i - 25°C
i OUTPUT CURRENT DETERMINATION Ta _
I Vin =5V
1
1
loy lomin  lomax loz  los Tos Output Current (fout) Value Relation Value Relation
Fig.3 lout-Vout Characteristics of DC-DC Converter Io1 ToMax X 0.1 o2 Iomax X 1.2
IoMin IoMax X 0.6 Io3 IoMax X 1.5
ToMax JToMax X 1 Toa IoMax X 2.5
lo —e= Io-Iol w'
DC-DC ]
N Converter ‘}
RL X —— ol
L o +Vin + Vout o
Iol 1
RLl
- DC-DC Converter ~ COM f———f
777 777 777
. . . RL2
.Fig.4 Dummy of Light Load Operation.
—Vin — Vout To2
(b) Over-Current Operation . . Fig.5. 2-Channe! Output Type DC-DC Converter.
Operation with the output current in excess of the specified
maximum value will lower the output voltage, see Fig.
3. In addition, since there is no built-in overload protec-
tion circuit, damage may result to the Converter. Up to the
limit, lg,, in the same figure, the current may be {c) 2-Channel Converter Operattion
continuously supplied without damage. Next, when used Fig. 5 shows the 2-Channel Output Converter. In this type,
continuously in range ‘D’ {lo3 to lg3) there is great risk of output currents, plus (+) and minus (—), are defined
damage. In range at ’E"’, continued use cannot be made. independently not only under the balanced output convert-
Again, at below lgg4, or area “‘F'’, operation becomes er condition but also under the unbalanced one, each
abnormal and damage by short-circuit will result. It must be channel output must be within the specified ratings. In
. noted that the current ranges will vary in small amounts other words, lg; and lg, apply to each channel and not to
B with different converter types; the general Conditions are the total current. Therefore, one channel must not be
given in TABLE 1. loaded to the total amount.
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12-4. Input at Other Than the Specified Voltage

— _ Rating Specification
3l =
3 £ ]
E z . B N Yout
gk I S
5| 8 o
3| < i i
I P
S| = roro )
i 1 1
[
! '
H 1]
i 1
1 1
H 1
1 i ]
3 1 1
1 1 1
: 1 1}
: )
: 1 :
b :
1
Pl
P
[ Tin
1 i —
fo
o !
T 1
3 1 :
o : i
L s :
° ¥ Vi Vityp-es Vimin Vieyp Vimax Vit-15  Input Voltage *Vint

Fig.6. Vin-Vout; lin Characteristic.

(a) Lower Input Voltage

As shown in Fig. 6, the output voltage will gradually
become lower and drop suddenly at V;,1, or at the start of
the stabilization. The input current, li,, will vary as in the
Fig. 6 and consequently the burden becomes high in the
Converter at Vi, 1 point also Vi, 1 point will shifts towards
Vin min, as the load becomes heavy. Although there will be
some differences with the type of Converter used, in
general, continuous use at input voltages lower than
ViaTyp X0.8 should be avoided (NOTE: TYP = typical).

{b) Higher Input Voltage

When higher than the specified voltage is applied at the
input, the output voitage will gradually increase as shown in
Fig. 6. When the input voltage exceeds the limiting value,
damage will result. Although there will be some differences
with the Converter in use, in general, the input limit,
VinTYpX0.8, should be used for guide.

12-5. Environmental Condition

In an installation, the conditions given in the Catalog
should be met for temperature ranges and relative humidi-
ty. In addition, use in locations listed hereunder should be
avoided.

(a) The Converter should be kept away from parts where
the local temperature rise in high even though the
overal! temperature rise in the installation is kept low.
At locations wherein heat radiation is hindered, for
example in a total enclosure. Thus if the environmental
conditions are full met, forced air cooling is not requir-
ed. (Location at a point of natural air flow is advised.)

(b)

12-6. Resistance to Solvents

The TOKO Converters are fully encapsulated with epoxy
molding and have superior solvent resistance characteristics.
However, certain precautions must be taken with the
following —

1-1-1 Trichloroethylene

Trichloroethane

01E 01068 D
7-57-/)

Trichloroethane application will meet with the MiL
standards. However, when used, the epoxy will dissolve by
a small amount and it is considered unsuitable. Tests at
TOKO show that the following solvents can be used
without trouble — Freon TE, Freon TMC, and isopropyl
alcohol. (Refer to the reliability test table.)

12-7. Improper Connections

(a) Parallel Output Connections

Connecting two Converter outputs in parallel to increase

the output should not be made. If necessary, the outputs

?:hould be distributed to each individual load circuit, see
ig. 7.

NO YES
DC-bC DC-DC
Converter 1 Converter 1

m r

DC-DC DC-DC

Converter 2 Converter 2
7 r :
I : 7

|
| /
|

DC-DC /

Converter n

[
!

DC-DC

Converter n

% S

Fig. 7. Parallel Output Connections

(6) Common Ground Connections

The F-, M- and K-Series Converters have the input and
output ground connected in common. Care must be taken
in grounding that the output polarities are correct.

B. Application of DC-DC Converter
12-8. Use of Battery for the Primary Power Source
pu—

CommercialAC
Power Source [ AC

Adaptor

DC Power Source

Lol

Charger

Battery

——a—
bDC-DC ——= | to Circuit
Converter ! Element.

R T

(Qutside!

Fig. 8. DC-DC Converter Application Where Battery is
used as a Primary Power Source.

(Inside!

The conventional use of a battery in electronic equipment
is shown in Fig. 8. Examples include small test instruments,
medical apparatus, computer peripherals, desk calculators,
etc. Others are used where 24-hour continuous operation is
required, such as automatic controllers, memory systems,
alarms, and monitoring systems. In these instances, not
only the whole system is power supplied by the batteries. A
part of such equipment may have the power supplied from
sections which are used in continuous operation. In
portable equipment some use more than two sets of
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b-atterles as shown at ““a”’ in Fig. 9 (a). At_ b in the same Electronics
figure, use of a DC-DC Converter makes it possible to use Ci i 1
. . ircuit
only one battery source. This has the advantage in that
there is only one replacement condition (life of two " 2 le
separate batteries may be different).
" 3
Mechanical Parts "
Y
. n
Commercial AC "
Battery A Vi v) g“ha"ical Parts Power SOOUI‘CG Main Power Supply
e et
TR cecon (n-Channel Power Supply)
Fig. 10(a). Traditional Power Source System.
Electronics Circuit
Electronics 1[ve
Circuit DC
" 2 l [P o4
B B V2 (V) Electronics Circuit oe
attery Driving Section Dc
" 3 -
DC
Fig. 9(a). 2 Batteries Power Source System. " i | pe
DC
. ” n DC
Mechanical Parts Commeircal AC pc Vi
Power Source Main P Suool
O ain Power Supply
(1-Channel Power Supply)

V1 (V) Mechanical Parts

Driving Section

Battery A

—

DC-DC Converter

Electronics Circuit

V2 (V) Electronics Circuit

Driving Section

Fig. 9(b). 1 Battery Power Source System.

12-9. Use of Individual Power Supplies

Heretofore, the power for different functions in electronic
equipment is supplied from a main source, see {(a) in Fig.
10. However, with use of the DC-DC Converter, as shown
at (b) in the same figure, the power supplies for dif-
ferent circuits can be distributed. This method has the
merit in simplifying the design and structure of the systems,
increasing the reliability and for ease in maintenance. In
addition, from power supply considerations, standardiza-
tion is possible, resulting in standardization at low cost.

Fig. 10(b). Power Source System Useing DC-DC Converter.

12-10. Practical Applications

The general applications of the Toko DC-DC Converters
have been given on previous pages. Examples of practical
circuits will be shown hereafter.

(a)

Primary Control System Secondary Control System

] + Vee
o— E-Serlles
Vin Converter

!
[

OPAMP, 1 >——

—Vee

OPAMP, 2

[

OPAMP, n >

Fig. 11. Application of E-Series Converter as an Isolator.
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. - Vin Voutl
Vin o SN ’ IC Voltage Vout

E-Series DC-DC Converter J- Regulator

Converter

I I Voutl-Vout22

Sig 1 §
Fig. 16. DC-DC Converter with IC Regulator.

Sig 2

(d) Adding an Over-Current Protector Circuit
‘ The TOKO DC-DC Converters are not provided with the
Photo Coupler over-current protect circuit. However, protection can be

provided with addition of a current cut-off circuit, an
example of which is shown in Fig. 16. Fig. 17 shows an
example of a protector circuit with characteristics of the

cut-back type. Precautions in the circuit design are higher
Converter output voltage requirement and the limited
output current range as mentioned in the previous section.

= n

Fig. 12. Application of E-Series Converter as a Power Vin N _
Source of Photo-Coupler. O DC-DC Converter WA Voot

{c) Condition of Higher Output Stability

It is possible to obtain higher output stability than given in
the catalog specifications for a given Converter unit. In this rL7
case the output voltage of the Converter should be 2V
higher than required output voltage. It must be noted, how- Fig. 16. DC-DC Converter with Over-Current Protector
ever, that the usable current range will be less by the amount Circuit.

used in the stabilizing circuit.

Vin
DC-DC Converter ! XZ é AN\' ! V:ﬂ
|—~W~ 1 é
Vin Vout] —e= —== o v
DC-DC Converter | 15 max out
R —
I lo=Iomax-Iz T
Vi Voutl-Vout22
m 7
Fig. 13. DC-DC Converter with Simple Stabilizing Circuit. Fig. 17. Current Limiting Characteristics.
12-11. Special Usage of E-Series

Vin Since the input and output circuits used in the E-Series are
‘ ° DG-DC Converter Vout isolated, there is a choice in grounding at the output side.
: .
¥ (a) Double Output Voltage Application

Vin + Vout
DC-DC Converter 2 i/out
| COM l
Fig. 14. D_C-QC Converter with Variable output Stabilizing Fig. 18. Double Qutput Voltage Application of DC-DC
Circuit. Converter.
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{b) Multiple Output Volitage Application

Vin Vout 2
T DC-DC Converter
[RL Vout
Vout 1
DC-DC Converter

CoM

Fig. 19(a). Multiple Output Usage of DC-DC Converter.

Vin Vout 1

DC-DC Converter

Vout=Voutl+ Vs

] Vout
71 )

Fig. 19(b). Multiple Output Usage of DC-DC Converter.

12-12.Multi-Channel Output Application

The standard F,M,K, and E-seties Converters have one or
two output channels. The output may be distributed for
multi-channel output operation by connecting zener diodes
of suitable rating in series with the respective output, see
Fig. 20. The output current will depend on the zener diode
characteristics but the output voltage will be the same.
Furthermore, the power loss in the diode must be account-
ed for.

Iz1 Vzi
Vin
o0—— ~- Vo1
DC-DC Converter
- — Vo2
122
L—%—» ~ Vot
Vz2

Fig. 20. Multi Channel Output Application of DC-DC
Converter.
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12-13. Modification for Large Power Output Control

Ve

O——l-l——o Vout

DC-DC Converter

T

Fig. 21 (a). Modification for Large power output control.

t—O Voutl

ovl_ Vout2
DC-DC Converter

777

Fig. 21 (a). Modification for Large power output control.

Output power of the F,M,K, Series and E-Series standard
DC-DC Converters are rated at 1W and 1.5W respectively. It
is possible, however, to obtain higher outputs with use of a
current amplifier transistor as shown at (a) and (b} in Fig.
21. The maximum output current will depend on the
current rating of the transistor in circuit. At (a), the
output voltage. Vout, will be lowered by the Vg of the
transistor. Again, at (b), a zener diode is connected in
series with the base of the transistor. This markes it possible
to set the output voltage as required, and also possibility of
multi-channel operation. In the above modes of operation,
the separate supply, V., for the transistor collector is
required and it must satisfy the relation, V.-Vgoyt=2V.
Again, if the Converter input voltage, Vi, is selected so
that Vin-Vout=2V, then V;, may be used instead of a
separate V.
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