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Switching Mode
Regulator |

Input voltage range 11...35 VDC
Prior to use, please observe notéin fig.10!

Description

The series SMR 5 switching mode regulators were
developed to power logic systems. Great emphasis
was placed on high efficiency, high reliability, dynamic
behavior in response and during load transients.
Efficiency is high, practically constant over the entire
input voltage range and keeps thermal dissipation low.
The mean input current decreases with increasing
input voltage. For outlet-powered systems, this char-
acteristic has additional advantages In contrast to
linear regulators: smaller mains transformers and
lower rectifier element losses.

The modules are continuous short-circuit-proof, a
feature which prevents damage and failure when regu-
lated subassemblies or components break down, dur-
ing measurements and particularly during servicing
operations.

MIL standard tantalum capacitors are used to further
improve the operational reliability of the switching
mode regulators. The modules can be operated in
parallel configurations, For this purpose, however, the
maximum ambient temperature (Tamax) is reduced by

Features

@ High efficiency (75-81 %)

® Low heat generation

® Wide input voltage range

® Continuous short-circuit-proof

® Tantalum capacitors MIL-C 39003A
® Parallel-compatible (Ta max down 10K)
® Specified dynamic characteristics
@ |nhibit input (suffix i)

® Potentiometer (suffix P)

® Different temperature ranges

® Metal case

® Compact design

® No derating

7-581//-3/
Family Output
SMR 51.5 5Volts / 1.5 Amps
SMR 53 / 3Amps
SMR 56 / 6Amps
SMR 512 / 12Amps

|Made in Switzertand

10 K.

The pressure-cast aluminum cases are incorporated
in dull black heat sinks. This allows module operation
at maximum ambient temperature (Ta max) With maxi-
mum output current (lo max) Without derating,

Benefits

W {ow heat generation

W high reliability

B flexible application range

M simple to handle

M long service life

B versatile system

B very good behavior under dynamic load

B controllable with logic signal

® adjustable output voltage + 400 mv

W temperature range as required

B no extra cooling needed

® allows compact circuitry design

W full load handling capability over entire
temperature range

Type Survey ~
* Ambient temperature Case ;

Type' Vout 'out range TA type WEIght
SMR 5157 (i/P) 0...+71°C
SMR 51.5-8 (i/P) 154 —40...+85°C . . 1209
SMR 537 (i/P) 3A 0...+71°C 130
SMR 53-8 (i/P) oy —40...+85°C g
SMRS67 (i/P) 0...+71°C

SMR568 (i/P) . A —40...+85°C B 8059
SMR512-7 (i/P) . - 0...+71°C
SMR 5129 (i/P) = - 12A —40...4+71°C c 5309

*All switching mode regulators avallable with inhibit feature (suffix |) as well as with potentiometer (suffix P)

_ or combined (suffix iP)
Dimensions see figs. 15 16 and 17

. issue 7.85-
. Printdd in Switzeriand

Other output voltages and currents on request ;/

Y

Supersedes all previous issues
Subject to change
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Absolute Values
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5975062 MELCHER INC | 89D 00018
Characteristic min max Unit Type
Input voltage V; 10 35 \ .
a
Storage temperature range Ts —40 4125
; 0 +71 suffix 7
Ambient temperature range Ta —40 485 suffix 8
—40 +71 suffix 9
SMR 51.5-7
0 +100
o SMR 53-7
SMR 51.5-8
» 40 +110 SMR 53.8
Case temperature range Tg 0 +90 SMR 56-7
—40 +100 SMR 56-8
0 +95 SMR 512-7
—40 +95 SMR 512-9
Electrical Characteristics Ta = 25 °C, unless otherwise specified
Characteristic Condition min typ max Unit Type
Vi=11...33V
|o=0 s lo max R Sufﬁx 7
T min - - -Tomax 4.94 5.06
Vi=11...33V see
Output voltage Vo 1o=0... o max fig.4 v
To=—25°C.. . Tcmax suffix
Vi=11...33V 8and9
lo=0...l max 4.91 5.09
T min - « -TCmax
Adjustment range of Vo —400 +400 mV suffix P
output voltage
] 15 SMR 515
Output current | Vi=11...33V 3 - SMR 53
p o mox Tomin « - -To max 6 SMR 56
12 A SMR 512
Output current limitation .
1.2 'o max
{ response lo. Vi=11...33V : ali
Short circuit output current lgs 0.5 15 max
‘ 72 75 SMR 51.5
‘ . Vi=22V SMR 53
ici i= 0
Efficiency o mox 77 81 /o SMR 56
76 80 SMR 512
Ripple Vo (approx. 20 kHz) Vi=11...33V 80 120 mVyp all
. |o=0---|o max
Vi=11...33V
o="3;?/3 Or I max suffix 7
» B Te min . » -TC max 592
. R Vi=11,..33V
Overshoot level Voo max - - =323 0r Vv
at Alo= —"3lo max ° o o
s Tc=-—-25 C.. -TCmux suffix
Vi=11...33V 8and9
N |o= ‘/3; 2/3 or 'o max 525 ‘.
R 1;2 nﬁn .« JTomax

|
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internal inhibit signal if the input voltage is below approx

Rise/fall times suffix i

T-2€- 1130 o
Characteristic Condition min typ max Umt Type
Vi=11.,.33V
lo=0;Ya0r %3 lo max suffix 7
TCmin .. .To mox 478
Undershoot level V. Vi=11...33V )
ndershoot level Voy min 1o=0:s0r % | \"
atAlo=+1/3|omux 1?=_235°C _<I>_mox .
c .« 1o max suffix
Vi=11...33V 8and9
|0=0; Yaor 23 lo max 4.75
Temin...To max
Vo=11...33V
Load transient recovery time t, lo=2/3 lo max 40 us
A|o= i1/3 lo max all
Vi=11...33V
Idle input current ' :;l=0 6 12 mA
Inhibit input voltage Vinn _
(operational) 10 +0.8
Inhibit input voltage V To mio - - To max v
inh
(non-operational) ’ +24 +35
Vinh = +08 V see + 100
Inhibit current lin, : pA
" Viph=+2.4V fig.9 +450
=33V
Output leakage current suffix i
5 20 mA
r - i { =
(regulator non-operational) R 1
O max
Vi=11V ?
Inhibit rise time t, 12
RL = I
0 max ms
: Vi=11.,.33V
Inhibit fall time t¢ 5 2
RL = i
0 max
Definitions
Vo \‘o
A
6.256 = TTL74 Vee max
6.20 5 Voo max
s : |
505 1O\ L) A Vo max
% % H 4%
5.00
4.85
2% P d ———— Voumin
lo trr trr = TTL74 Veomin
: I,
3 Fig. 2 _
Short circuit characteristic
t. S
Fig.1 : Vo
Dynamic charactenstlcs 100 %
Notes
a) The inhibit input allows the output of the regulator to be
switched on or off with a control signal. In systems with 10 %,
several regulators, this feature can be used to determine ° -
the switching sequence with TTL, C-MOS or other logic Vi t
systems. The quiescent potential of open inhibit inputs is inh r t¢
0V and keeps the regulator switched on. Therefore, un- -
used inhibit inputs can be kept open or connected with
Go. A quiescent potential over the switching threshold
can be obtained by inserting a resistor between +V; and
the inhibit input. t
b) All switching mode regulators have an undervoltage pro-
tection feature which keeps the supply switched off by an Fig.3
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Important: External Circuitry
ELCHER INC ~ O T '
5975062 M C e e e, 89D 00021 D _ 7—_53,”.3/
- Type Ce[wF]l | Gi[uFl
The regulator should not be operated without an input
capacitor C! Otherwise, high transient oscillations ex- SMR 51.5 470 22
plained in item 1) may destroy the regutator. SMR 53 1000 22
SMR 66 2200 47
SMR 512 4700 100
li Vi Vo lo
g / —O »>
/ .
{/ SMR 5 1 linh LOgIC
| O I :( l
Ce C|
= = Losd
-
| Vinh
Vi e Vo

j) Gi Go

System ground reference

-

Fig.10
Circuit configuration

1) On the input side, the switching mode regulator does not incorporate an internal filter capacitor.The AC input com-
ponent attributable to the circuit principle must be supplied from Ce (Ci) (This capacitor is normally necessary in
rectifier-type supplies). The capacitor must be connected as closely as possible to input terminals V;, G;. The
additional use of C; (tantalum or dry electrolyte) is recommended for operation at temperatures below 0 °C.

2) It is recommendable to check the circuitry by measuring the AC component at the input terminals with a CRO:
toleratedV,, =max. 3 V at regulator switching frequency.

- Test Circuit . )
1) If lab supplies are used for testing purposes, please note the following: Due to the residual dynamic load and the
negative internal resistance of the switching mode regulator, it is possible for some lab supply brands to gener-
ate non-attenuated oscillations which will destroy the regulator if they exceed Vi max-

2) The measurement of the output voltage should be performed directly at the output terminals with separate test
leads. Otherwise, the measurements will be falsified by the magnitude of the voltage drop across the consumer
lead length. Test clips can have resistances of up to 100 m{2.

3) When measuring thé ripple and the dynamic control deviation, please observe that the shielded ground Iead.of the
test cable is as short as possible to prevent the switched input from being coupled to the CRO test circuit.

!

4) In order to optimize dynamic behavior, remote sensing is not provided.The supply lines from the regulator module
to the consumer system should thus be dimensioned carefully to comply with requirements (voltage drop).

8
£

Parallel Circult - . '
In parallel systems, it is recommended to keep the output lines (Vo, Go) apart up to the system supply point. The
wum permissible ambient temperature is 10 K lower for parallel configurations. .

[
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3 Block Diagram B s
& 5975062 MELCHER INC ~~ 7777 ' "~ . 89D 00022 D 7"58"1/ ’3/
o
" ©
Control
L circuit
o i ~ G
| | Potentiometer 'Qj' {.) i
L ——— R
: ' Fig. 11
," Block diagram for SMR 5
> * Diode for protection against false polarity SMR 56 and SMR 512
% Typical Applications
e ~c >
2 1_1_ % : ? . . &
4 s ? il et SMR 5
A ]
g ~O
| R
- Ce Ci G; Go

: System ground reference ‘
i Fig. 12
;- Line power supply unit with bridge rectifier circuit
7
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) to | _ f
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5 Fig.13
o Llne power supply unit with symmetnc rectifier circuit
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. . V; A
o o o —O +5V/4A
= +| Vi
o= o Syt d
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‘ Battery-buffered power supply system B L
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Mechanical Data -

All dimensions mm - .
6975062 MELCHER INC — "7 777 T 89D 00023 D | 7R S55-/-3/

‘ . 16‘5

15
75 87 415 .
i /(Ps?‘lor,\(ﬂo)molar ’
Or
1 b C
1
g TR ST ::, c:]--=: =‘-c.J
@ Ey’ i o It . g
o - = & . - . . H
] > : ._%1\/, Vi § 3
L o e = 3 — =
é‘r 46 ° o
1 - | [ \Y
Notes: 8 s
o
a) ;r;):t g:]ses of all types are msulated from the -1 P 25202 0408
Test voltage 100 V DC vaneor point Bottom view
b) Vi1 and V2 are electrically connected.
¢) Gi1, Gia, Go1 and Gg2 are electrically connected.
Fig. 15
Case A
Weight SMR 51.5 120 g
SMR53 130g
‘ Potentiometer 485
(suffix P) .
Potantiometer “ )l ‘}e "~
(suffix P} N\ Q 3
A1 \\‘§ S Vit Viz Gn Gz ! Got Goz Vot Vo2 i 5
4 [ | S M| R
| Vit Viz Gt Ge2 Vo - g 2 - .
e R R S -
\ ) - N ) b
" X ' 151208,
. R Temperature -
" sensor point 3 . . _
ooses AN nn ]
e —— -
q _F i
= D 3
= 2 3 B 3
1- §— 3 { - .
4 > o | '
q- e b E:J
Pam M [un n]
© ©
126|78]  zrs |76l 126 | w0l w | ] C 126 78] 275 |75 “ 7s) 10 |75] 10 | .
Center distance 101, s'ot width min 8.1 -' Center distance 144, slot width min 4.1
Fig.16 - > oo Fig. 17
CaseB~ . .~ .o - CaseC-

l} Welght 3059 o R - Weight 530 g
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