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a)	Adjustment by means of an external resistor Rext.
	 Depending upon the value of the required output voltage, the resistor shall be connected:
	 either: Between the R and G pin to achieve an output voltage adjustment range of Vo ≈ 0 to 100 % of Vo nom.

	                      Vo
Rext1 ≈ 4 kΩ • –––––––––		                          Vo nom – Vo

	 or: Between the R pin and Vo+ to achieve an output voltage range of Vo ≈ 100 to 110% of Vo nom.
	                    (Vo – 2.5 V)
Rext2 ≈ 4 kΩ •     	 ––––––––––––––––––

	                          2.5 V • (Vo/Vo nom – 1)

Caution: To prevent damage, Rext2 should never be less than 47 kΩ.

Note: R inputs of n converters with paralleled outputs may be  paralleled too, but if only one external resistor is used, its value should 
be Rext1/n or Rext2/ n respectively.

b)	Adjustment by means of an external control voltage Vext between G and R pin.
	 The control voltage range is 0 to 2.75 V and allows for adjustment in the range of Vo ≈ 0 to 110% of Vo nom.

	           Vo • 2.5 V
Vext ≈  ––––––––	                            Vo nom

Caution: The external control voltage should be in the range 0 to +3 V to prevent the converter from damage.

Table 8a: Rext1 for Vo < Vo nom (Conditions: Vi nom, Io nom, rounded up to resistor values E 96, Rext2 is not fitted.)

Vo nom = 5.1 V Vo nom = 12 V Vo nom = 15 V Vo nom = 24 V Vo nom = 48 V
Vo [V] R ext2 [kΩ] Vo [V]  R ext2 [kΩ] Vo [V] R ext2 [kΩ] Vo [V] R ext2 [kΩ] Vo [V] R ext2 [kΩ]

0.5
1.0
1.5
2.0
2.5
3.0
3.5
4.0
4.5
5.0

0.432 
0.976 
1.65 
2.61 
3.83 
5.76 
8.66 
14.7 
30.1 
200

2
3
4
5
6
7
8
9

10
11

0.806
1.33

2
2.87
4.02
5.62 
8.06 
12.1 
20

44.2

2
4
6
8
9

10
11
12
13
14

0.619 
1.47 
2.67 
4.53 
6.04 
8.06 
11 

16.2 
26.1 
56.2

4
6
8

10
12
14
16
18
20
22

0.806
1.33

2
2.87
4.02
5.62 
8.06 
12.1 
20

44.2

8
12
16
20
24
28
32
36
40
44

0.806
1.33

2
2.87
4.02
5.62 
8.06 
12.1 
20

44.2

Table 8b: R2 for Vo  > Vo nom (Conditions: Vi nom, Io nom, rounded up to resistor values E 96, Rext1 is not fitted.)

Vo nom = 5.1 V Vo nom = 12 V Vo nom = 15 V Vo nom = 24 V Vo nom = 48 V
Vo [V] R ext2 [kΩ] Vo [V]  R ext2 [kΩ] Vo [V] R ext2 [kΩ] Vo [V] R ext2 [kΩ] Vo [V] R ext2 [kΩ]
5.15
5.20
5.25
5.30
5.35
5.40
5.45
5.50

464 
215
147
110
90.9
78.7
68.1
61.9

12.1
12.2
12.3
12.4
12.5
12.6
12.7
12.8
13.0
13.2

1780
909
619
464
383
316
274
249
200
169

15.2
15.4
15.6
15.8
16.0
16.2
16.4
16.5

1470
750
511
383
332
274
237
226

24.25
24.50
24.75
25.00
25.25
25.50
25.75
26.00
26.25
26.40

3160
1620
1100
825
715
590
511
453
402
383

48.5
49.0
49.5
50.0
50.5
51.0
51.5
52.0
52.5
52.8

6810
3480
2370
1780
1470
1270
1100
953
845
806
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Display Status of LEDs

Vo1 > 0.95 to 0.98 Vo1 adj

Vi max Vi ovVi minVi uv

Vi
Vi abs

OK
i

Vo1 > 0.95 to 0.98 Vo1 adj

Io nom IoL

Io

OK
Io L

Vo1 < 0.95 to 0.98 Vo1 adj

TC

i

TC max TPTC threshold

Vi inh

i

+50 V+0.8 V      +2.4 V-50 V

Vinh threshold

Io L

no DELffo DEL LED Status undefined

06002a

LEDs 	 “OK ”, “i ” and “Io L” status versus input voltage 
Conditions: Io ≤ Io nom, TC ≤ TC max, Vinh ≤ 0.8 V 
Vi uv = undervoltage lock-out, Vi ov = overvoltage lock-out

LEDs  “OK” and  “Io L” status versus output current 
Conditions: Vi min – Vi max, TC ≤ TC max, Vinh ≤ 0.8 V

LED  “i ” versus case temperature 
Conditions: Vi min  – Vi max , Io ≤ Io nom, Vinh ≤ 0.8 V

LED  “i ” versus Vinh 
Conditions: Vi min  – Vi max, Io ≤ Io nom, TC ≤ TC max

Fig. 12
LED indicators
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Electromagnetic Emissions
PMM 8000 PLUS: Peak, conducted Vi+, QP + AV, 2011-08-02, 10:48 h
CM1601-9ER, U i =60 V, U o=24 V I o= 2 A
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PMM 8000 PLUS: Peak, conducted Vi+, QP + AV, 2011-08-02, 10:48 h
CM1601-9ER, U i =60 V, U o=24 V I o= 2 A
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Fig. 13a
Typ. conducted disturbances at the input (quasi-peak and 
average) of CM1601-9ER according to IEC/EN 55011/32, 
measured at Vi = 60 VDC and Io nom.

Fig. 13b
Typ. conducted disturbances at the input (quasi-peak and 
average) of LM1601-9R according to IEC/EN 55011/32, 
measured at Vi = 230 VAC and Io nom.
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TÜV-Divina, ESVS 30:R&S, BBA 9106/UHALP 9107:Schwarzb., QP, 2011-08-03
Testdistance 10 m, CM1601-9ER, U i = 60 VDC, U o=24 V I o= 2 A
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TÜV-Divina, ESVS 30:R&S, BBA 9106/UHALP 9107:Schwarzb., QP, 2011-08-02
Testdistance 10 m, LM1601-9R, U i =230 VAC, U o=24 V I o= 2 A
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Fig. 14a
Typical radiated emissions of CM1601-9ER according to 
IEC/EN 55011/32, normalized to a distance of 10 m, meas-
ured at Vi = 60 VDC and Io nom.

Fig. 14b
Typical radiated emissions of LM1601-9R according to IEC/
EN 55011/32, normalized to a distance of 10 m, measured 
at Vi = 230 VAC and Io nom.
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Mechanical Data
Dimensions in mm. 
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Fig. 15
Case M02, weight 770 g (approx.).
Case aluminum, black finish and self cooling.

Note: Long case, elongated by 60 mm for 220 mm rack depth, is available on request. 
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1 See Electrical Output Data for hold-up time.
2 With output voltage monitoring the hold-up time th = 0

3 The D signal remains high, if the D output is
connected to an external source.

4 t low min = 40 – 200 ms, typically 80 ms
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Fig. 23
Relationship between Vi, Vo, VD, Vo/Vo nom versus time
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