NORPAS DC-DC Converters ZYB24 LD-60W(H)R3

FEATURES

1 Ultra-wide 4:1 input voltage range
2 High efficiency up to 93.3%

3. I/O isolation test voltage 1.5K VDC
4

Input under-voltage protection, output short-circuit, over-current, over-

voltage protection

Operating ambient temperature range:-40°C to+105C
Six-sided metal shielding package

Industry standard pin-out

@g c € 3 years

Meet EN62368 standards RoHS

Selection Guide

Input Voltage (VDC) Output Full Load Capacitive
T 0,
anec) Mex.  vogewoo)  Chrenimd) SRR (e
ZYB2405LD-60W(H)R3 05 12000/600 90/92 20000
ZYB2412LD-60W(H)R3 24(9-36) 40 12 5000/250 91/93 6000
ZYB2415LD-60W(H)R3 15 4000/200 91/93.3 4000
ZYB2424LD-60W(H)R3 24 2500/125 91/93 2000

Input Specifications

Operating Conditions

Input Current (full load / no-load) Nominal input voltage - 2718/25 2748/30 mA
Surge Voltage (1sec. max.) -0.7 - 50
Start-up Voltage - - 9 vbe
Input Filter PI filter
Hot Plug Unavailable

Module on Ctrl pin open or pulled high TTL (3-12VDC)
Gl Module off Ctrl pin pulled low to GND (0-1.2VDC)
Note: *The Ctrl pin voltage is referenced to input GND.

Output Specifications

Operating Conditions

5%-100% load - +1 +2
Voltage Accuracy
0%-5% load - +2 +5
0,
Linear Regulation Input voltage variation from low to high at full load - +0.2 +0.5 Yo
Load Regulation 5%-100% load - +0.5 +1
Transient Response Deviation 25% load step change, input 5V output -- +3 +10




\ORrRPAS

DC-DC Converters

ZYB24_LD-60W(H)R3

voltage range | Other output +3 +5
Transient Recovery Time 25% load step change, nominal input voltage 250 500 s
Temperature Coefficient Full load - +0.03 %/°C

) o 5v/12v/

20MHz bandwidth, nominal input 15V output 100 mV p-p
Ripple & Noise” voltage, 5%-100% load 24V output 130

20MHz bandwidth, nominal input, voltage, 0%-5% 3

load - %Vo
Over-voltage Protection 110 140 160
- Input voltage range

Over-current Protection 110 140 200 %]Io
Short-circuit Protection Continuous, self-recovery
Note:
(DBy measuring method is used for Ripple and Noise test, please refer to Fig. 2. for recommended circuit.

General Specifications

Operating Conditions

Input-output Electric Strength Test for 1 minute with a 1500
Isolation leakage current of 1mA max. vDC
Input/output-Case Electric Strength Test for 1
b h 1000
minute with a leakage current of 1mA max.
Insulation Resistance Input-output resistance at 500VDC 100 - -- MQ
Isolation Capacitance Input-output capacitance at 100KHz/0.1V 2200 - pF
Operating Temperature See Fig. 1 -40 - +105
°C
Storage Temperature -55 - +125
Storage Humidity Non-condensing 5 - 95 %RH
Pin Soldering Resistance Soldering spot is 1.5mm away from case for 10 o
+300 C
Temperature seconds
Vibration 10-150Hz, 5G, 0.75mm. along X, Y and Z
Switching Frequency ® PWM mode 370 B KHz
MTBF MIL-HDBK-217F@25°C 1000 - - K hours

Note:

(DSwitching frequency is measured at full load. The module reduces the switching frequency for light load (below 50%) efficiency improvement.

Mechanical Specifications

Case Material

Dimensions

Weight

Cooling Method

Aluminum alloy

Without heat sink | Horizontal package

50.80 x 25.40 x 11.80 mm

Heat sink Horizontal package 51.40 x 26.20 X 16.50 mm
Without heat sink | Horizontal package 41.0g
Heat sink Horizontal package 50.8g

Free air convection
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EMC Specifications

CISPR32/EN55032 CLASS A (Vout=12/15V see Fig. 3-@ for recommended circuit, Vout=05/24V see Fig. 3-
CE (® for recommended circuit) / CLASS B (Vout=12/15V see Fig. 3-@ for recommended circuit, Vout=05/24V
Emissions see Fig. 3-@ for recommended circuit)

RE CISPR32/EN55032 CLASS A (Vout=12/15V see Fig. 3-@ for recommended circuit, Vout=05/24V see Fig. 3-
® for recommended circuit) / CLASS B (Vout=12/15V see Fig. 3-@ for recommended circuit,
Vout=05/24V see Fig. 3-@ for recommended circuit)

ESD IEC/EN61000-4-2 | Contact £6KV/Air £8KV perf. Criteria B

RS IEC/EN61000-4-3 | 10V/m perf. Criteria A
IEC/EN61000-4-4 100KHz £2KV (Vout=12/15V see Fig. 3-@ for recommended
circuit, Vout=05/24V see Fig. 3-@for recommended circuit)

IEC/EN61000-4-5 line to line £2KV (Vout=12/15V see Fig. 3-@ for recommended
circuit, Vout=05/24V see Fig. 3-@for recommended circuit)

CS IEC/EN61000-4-6 | 10 Vr.m.s perf. Criteria A

Immunity

EFT perf. Criteria A

Surge perf. Criteria A

Typical Characteristic Curves
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Circuit Design and Application

1. Typical application

DC-DC Converters

ZYB24_LD-60W(H)R3

All the DC-DC converters of this series are tested before delivery using the recommended circuit shown in Fig. 2.

Input and/or output ripple can be further reduced by appropriately increasing the input & output capacitor values Cin and Cout and/or by selecting
capacitors with a low ESR (equivalent series resistance). Also make sure that the capacitance is not exceeding the specified max. capacitive load value of

the product.
Vin v—l— + Vo Vout (VDC) Cin (pF) Cout (pF)
cn=|pcllipc| cout 5 220uF/16V
GNDO__T— ov 12/15 100uF/50V 100uF/50V
24 47uF/50V
Fig. 2
it
2. EMC compliance circuit i
LDM1
Vin LYY +Vin +Vo
P
J__ﬁ _L l 1 l s DC/DC o3 [JLoap
MoV CmT CT ‘Fz 3 —I'C4 eo2
-Vin : i : . -Vin -Vo
1]

Fig. 3-@©
Table 1: recommended component parameters
Model Parameter Parameter description
C1/C2 4.7uF 50v
C3/C4 10uF 50v
co1 680uF 50v
C02 330uF 50v
C03 100uF 100v
Y1/Y2 2.2nF Y1
LDM1 2.2uH /
MOV 14D470 /
1
I
vi oo Vi Vi
n L, * +Vin +Vo
.
MoV cm‘% c% %cz Z J‘Ca 'J‘C " :__jcoz DC/DC Tos [|Loan
-Vin : . . v, T T -Vin -Vo
It
y2
Fig. 3-@
Table 2: recommended component parameters
Model Parameter Parameter description
C1/C2 4.7uF 50v
C3/C4 10uF 50v
Co1 680uF 50v
C02 330uF 50v
C03 100uF 100v
Y1/Y2 2.2nF Y1
LCM1 2.2mH /
LDM1 2.2uH /
MOV 14D470 /
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==

LCM1 LDM1
Vin RN +Vin +Vo
-i-" —L l l _]_ ., DC/DC E%m LOAD
MOV COT CT —‘32 —l—cs -l—c4 e
-Vin 4 . . T, -Vin -Vo
|1
I
Y2
Fig. 3-®
Table 3: recommended component parameters
Model Parameter Parameter description
C1/c2 4.7uF 50v
C3/C4 10uF 50v
Co1 680uF 50v
C02 330uF 50v
C03 100uF 100v
Y1/Y2 2.2nF Y1
LCM1 10mH 10.0mH MIN/180mQ Max
MOV 14D470 /
Y1
|1
17
LCM1 LCM2

|
o U+
T

Vin DTEe YL +Vin +Vo
L1 L 1 Z L
MoV cm‘|’ CT ‘|‘cg TCS l = DC/DC o3 |]LOAD
-Vin s . .

AT AP -Vin -Vo

Fig. 3-@
Table 4: recommended component parameters
Model Parameter Parameter description
C1/c2 4.7uF 50v
Cc3 10uF 50v
ca ZYB2405LD-60WR3 10uF SOV
ZYB2424LD-60WR3 47uF
Cco1 680uF 50v
C02 330uF 50v
C03 100uF 100V
Y1/Y2 2.2nF Y1
LCM1/LCM2 10mH 10.0mH MIN/180mQ Max
MOV 14D470 /
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3.Trim Function for Output Voltage Adjustment (open if unused)

Trim up Trim down
Trim resistor connections (dashed line shows internal resistor network)

Calculating Trim resistor values:

up: Ri= ar2_ o, gz VOf RT = Tim Resistor value
R2-a Vo'-Vref a = self-defined parameter
Vo' = desired output voltage

aRi Vo'-Vref d .
down: R1= -R3 a=—— R

Ri-a Vref

Vout(VDC) R1(KQ) R2(KQ) R3(KQ) Vref(V)

05 2.97 2.87 6.1 2.5
12 10.91 2.87 6.1 2.5
15 14.35 2.87 6.1 2.5
24 24.77 2.87 6.1 2.5

4.Reflected ripple current test circuit
All DC-DC converters of this series are tested using the recommended circuit shown in Fig. 5. Test point,

Oscilloscope Components Recommended Component Value
W—‘T : T I co 220pF/100V
W = < wn “aut e (ET Lin 10UH/15A
C1l 470pF/100V
Cext 470uF/63V

Fig. 5

5.The products do not support parallel connection of their output
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2YB24_LD-60WR3 Dimensions and Recommended Layout
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Note:

1. If the product works under the minimum required load, it cannot guarantee that the performance of the product complies with all the performance

indicators in this manual;

2. The maximum capacitive load is tested under the input voltage range and full load condition;

3. Unless otherwise stated, all indexes in this manual are measured at Ta=25°C, humidity <75%RH, nominal input voltage and rated output load;
4. All index testing methods in this manual are based on the enterprise standards of the company;

5. Our company can provide product customization, specific needs can directly contact our technical staff.

NORPAS-POWER TECHNOLOGY CO., LTD.

www.norpas-power.com  Mail: info@norpas-power.com
Specifications can be changed without notice! Make sure you are using the latest documentation, downloadable at www.norpas-power.com
REV:07/2024
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