aimbec WS008z

AM50QB-JZ

The AM50QB-JZ series is a high-performance quarter brick DC/DC converter
specifically designed for a variety of railway applications. It features 50W of output
power with no requirement for minimum load, a wide input voltage of 43-160VDC,
operating temperature up to 105°C and reinforced I/0 isolation of 3000VAC.

Additionally, this series features include input under-voltage protection, output
over-voltage, short-circuit, over-current and over-temperature protection, remote
On/Off control, remote sense compensation and output voltage trim adjustment.

The AM50QB-JZ meets EN50155 railway standards and are widely used in the

9 Sk centralized lighting, air conditioning and related on-board equipment.
Features Summary
Operating Temp: -40 °C to +100 °C AM50QB-JZ
Isolation voltage: 3000VAC 1500 48 6000 200
High efficiency: Up to 89% typ. 5 03
Regulated single output 105
Output short circuit, over-current, over-voltage, T
input under-voltage, over temperature 160 55
protection 50
Standard % brick package 43 5
Design to meet EN50155 - 33 1000
-40 -40
Input voltage Output voltage Isolation Power Temp. range Derating
(vDC) (V) (VAC) (w) (°0) (°0)
Training Applications
l Press Release
Coming Soon! - ’
Railway Industrial
Product Training Video Application Notes
(click to open)
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E aimbee AMS0QE- 2

Your Power Partner

Single Output

Input Output Nominal Vin Input Current Output YV ES Efficiency

Model Voltage Voltage Max (mA) Current Capacitive Full Load

(vDC) (vDC) No Load Full Load [\ EVE:] Load (uF) Typ (%)

110 (43-160)
110 (43-160) 12 20 529 4,16 3000 88
110 (43-160) 15 20 529 3,33 2350 88
110 (43-160) 24 20 523 2,08 1500 89
110 (43-160)

Add suffix “-K” for optional heat sink.

Input Specification

Parameters Conditions Typical Maximum

Nominal 110V 43- 160 170

15 max. 0.7 180 VDC
43 voc
40 voc
Nominal 110V 50 mA

On Control pin open or 3.5-12VDC
On/Off control Off Control pin short to —Vin or 0-1.2VDC
Idle current 2 | 10 mA

Input filter Pi filter

Isolation Specification

Parameters Conditions Typical Maximum

Input / output 60 sec, < 5mA
Tested isolation voltage Input / case 60 sec, < 5mA >2100 VAC
‘ Output / case 60 sec, < 1ImA >1500 VDC

500VDC 21000 MQ
100KHz / 0.1V 2200 pF

Output Specification

Parameters Conditions Typical Maximum

Voltage accuracy 0% -100% load +1
. . LL— HL 100% load, 3.3/5V output 0.5 %
Line regulation
LL - HL 100% load, others 0.1 0.3 %
Load regulation 10% - 100% load, 3.3/5V output +0.5 +1 %
10% - 100% load, others +0.3 +0.5 %
Short circuit protection Continues, Auto recovery
Over current protection 140 190 % lo
- 3.3/5V output >110 160 % Vo
others 2110 140 % Vo
Transient Recovery Time Nominal input, 25% load step change 200 500 ps
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E almbee DC-DC Converter
Your Power Partner
. - Nominal input, 25% load step change, 3.3/5V output +6 9 %
Transient Response Deviation N i
Nominal input, 25% load step change, others +3 5 %
5 5 20MHz bandwidth, 10% -100% load, 48V output 200 300 mV pk-pk
Ripple & Noise* .
20MHz bandwidth, 10% -100% load, others 100 200 mV pk-pk
+10 %

5
* Tested with the ripple & noise circuit.

General Specifications

+ I+

Parameters Conditions Typical Maximum

Switching frequency 170
Operating temperature With derating -40 to +100 °C
Storage temperature -55 to +125 °C
Over temperature protection Case temperature 115 °C

Soldering temperature \ 1.5mm distance, < 10s 300 °C
Temperature coefficient \ 100% Load +0.03 %/ °C
\ Free air convection, force air convection

Humidity Non-condensing 25 95 % RH

Weight Pin mountable 78 g
With optional -K heatsink 109 g
Dimensions (L x W x H) Pin mountable 2.39x1.54 x 0.50 inches (60.8 x 39.2 x 12.7 mm)
\ With optional -K heatsink 2.39x1.54 x 1.21 inches (60.8 x 39.2 x 27.8 mm)

\ Aluminum case, black plastic bottom (UL94V-0)

MTBF > 500 000 hrs (MIL-HDBK -217F, t=+25°C)
NOTE: All specifications in this datasheet are measured at an ambient temperature of 25°C, humidity<75%, nominal input voltage and at rated
output load unless otherwise specified.

Environment Approval
Parameters Conditions

Cold EN60068-2-1

Dry heat EN60068-2-2

Damp heat EN60068-2-30

Vibration \ IEC/EN 61373 Category 1, class B

Safety Specifications

BETE T EE S

Design to meet EN50155

CISPR32/EN55032 Class B with the recommended EMC circuit

EMI - Conducted and radiated emission* EN50121-3-2 with the recommended EN50155 EMC circuit

EN55016-2-1 with the recommended EN50155 EMC circuit

IEC/EN 61000-4-2, Contact +6KV, Air +8KV, Criteria A

EN50121-3-2, Contact £6KV, Air £8KV, Criteria A

IEC/EN 61000-4-3, 20V/m, Criteria A

EN50121-3-2, 20V/m, Criteria A

IEC/EN 61000-4-4, +2KV, Criteria A with the recommended EMC circuit
EN50121-3-2, +2KV, Criteria A with the recommended EN50155 EMC circuit
IEC/EN 61000-4-5, L-L +2KV, Criteria A with the recommended EMC circuit
EN50121-3-2, L-L 1KV, Criteria A with the recommended EN50155 EMC circuit
IEC/EN 61000-4-6, 10Vr.m.s, Criteria A

EN50121-3-2, 10Vr.m.s, Criteria A
*CISPR32/EN55032 radiated emission standard does not apply to models with -K heatsink option.

Electrostatic Discharge Immunity

SENCETH RF, Electromagnetic Field Immunity

Electrical Fast Transient/Burst Immunity

‘ Surge Immunity

‘ RF, Conducted Disturbance Immunity
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AM50QB-JZ

DC-DC Converter

Derating

AM50QB-11003SA30JZ-K

AM50QB-11003SA30JZ
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Typical application circuit

@ +Vout

+
°® i + Vout ¢
Vin ® +Vin o
i
a =< DC DC
100uF
Vin ® -Vin -Vout @

)|

Note:

@ - Vout

AM50QB-JZ
DC-DC Converter

1000pF
6804F
220pF

1. When not using the sense function, connect the +sence to +Vout and -sence to -Vout with the shortest
possibel traces to avoid interference and minimize the voltage drop.
2. When using the sence function, connect the sence pins to the load with the shortest possibel traces, twisted
pair wire or shielded wire and make sure the voltage drop is less than 0.3V.

Ripple & noise circuit

+ . Copper foil
. e ® +Vin + Vout
Vin
sense
+
< DC DC Oscilloscope probe
100puF
- . sense
. ® -Vin
Vin - Vout
51mm
Recommended EMC circuit
cva
242nF/|4=00VAC
I cY2
2.2nF/I4IOOVAC
LDM "
i 1.5uH +Vout
+Vin o . Ll . +Vin +Vout QAR ®
LTI L ITIT/IT /T IIL +
- DC DC = = = =
220uF/|  220uF/| 220pF/]  2.2uF/] 2.2pF/ 2.2uF/ |2.2pF/ 2.2uF X 220pF/ 2.2uF/ |2.2uF/ 2.2pF/
200v | 200v | 200v| 250v| 250v 2s0v | 250v 250V 200V ssov | 250v 250V
¢ ¢ o o -Vin
-Vin AMFC47 Iz AMFCl 3NZ “Vout b v-tad -
I TN100B - Vout
il $0.9mm*5/5T
I 2.2nF/400VAC
cy3ll
2.2nF/400VAC
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AM50QB-JZ
DC-DC Converter

Recommended EN50155 EMC circuit

Cy4
2.2nF/I100VAC

L] cY2
2.2nF/I4IOOVAC
LDM 1
+Vin 1.5pH +Vout
. > YY LYY\ g +Vin + Vout .
_L ki _|_+ L L £ L _I_ 4 L +
— p— - -_— = - -_T DC DC = =
220pF/|  220uF/| 220uF/] 2.2uF/| 2.2uF/ 2.2uF/ |2.2uF/ 2.2uF/ |2.2uF/ [220uF/ 220075 2/
200v | 200V | 200v| 250V | 250V 250V | 250V 250v | 250v | 200V 63V | 250v
& : AA AA : -Vin Vout -
-Vin AMFC47-3NZ AMFC1-3NZ o -
- Vout
1]
cvall
I 2.2nF/400VAC
SELL
2.2nF/400VAC
Dimension
_ 60.80 _
« (2.39) >
| 47.20
[ (1.86) >
i P 2X31.50 +Vin
O (0.06)
|| On/Off Control
[o13 4 Vi
1 1 5o L -Vin
39.20 26.20 3%2 BOTTOM n% a8
(1.54) (1.03) 2 § 5 VIEW 70 "*9, -Vout
~e I 81 8] -Sense
6X@1.00 2 5 5
] 0.04) a8 Trim
2xM3 +Sense
B 3000129 - +Vout
(2.00)
/Aluminum baseplate
12 70Al 00
(0.5020.04) Side view n Dimensions: mm (inch)
Y General Tolerance: +0.50 (0.02)
U UT Pin diameter Tolerance: +0.10 (0.004)
o® Pin1, 2, 3,5, 6 &7 diameter: 1.00 (0.04)
S Pin 4 & 8 diameter: 1.50 (0.06)
Mounting hole screw torque: max 0.4 N m
F 052e R4 www.Aimtec.com 7
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Dimension for models with -K option

60.80
(2.39)
47.20

- (1.86) >

@ 2x@1.50
[ (0.06)
on3 4@ | 4
= ] st
39202620 v f=ho BOTTOM 0] 88
asne0y e VIEW o
~Ngo * :%JL 8o} j
@ 6X@1.00 j:?ﬁ. g
: (0.04) p=JC

2xM3
3.00(0.12)
50.80

Y

(2.00)

(1.100.04) Dimensions: mm (inch)
Side view General Tolerance: +0.50 (0.02)
v Pin diameter Tolerance: £0.10 (0.004)
U UT Pin1, 2, 3,5, 6 & 7 diameter: 1.00 (0.04)
o® Pin 4 & 8 diameter: 1.50 (0.06)
i Mounting hole screw torque: max 0.4 N m
Trim
Fixed Resistor Variable Potentiometer
-Vout
-Vout

TRIM R_TRIM

up up
R =
TRIM TRIM TRIMPOT
TRIM R _TRIM
DOWN DOWN
+Vout +Vout
Vout = 3.3V
Vout (VDC) 3.267 3.234 3.201 3.168 3.135 3.102 3.069 3.036 3.003 2.97
Rt down (KQ) 153.979 94.09 65.614 48.971 38.054 30.341 24.603 20.167 16.636 13.757
Vout (VDC) 3.333 3.366 3.399 3.432 3.465 3.498 3.531 3.564 3.597 3.63
Rt up (KQ) 960.922 143.24 73.327 47.287 33.686 25.33 19.674 15.593 12.508 10.095
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Your Power Partner

Vout 5V
—-II
Vout (VDC) 4. 95 4.85 4.75 4.65 4.55
Rt down (KQ) 343.52 215.672 154.38 118.406 94.748 78.006 65.533 55.882 48.192
Trimw% | 1 2 3 4 5 6 7 8 9
Vout (VDC) 5.05 5.1 5.15 5.2 5.25 5.3 5.35 5.4 5.45
Rt up (KQ) 1368.623 177.432 90.122 58.103 41.484 31309 24.439  19.488  15.751 12.83
Vout 12v
—-EI
Vout (VDC) 11. 88 11.76 11.64 11. 52 11.4 11.28 11.16 11.04 10.92
Rt down (KQ) 500.092 305.452 216.527 165.585 132.573  109.442 92.332 79.164 68.716 .
Trim up % 1 2 3 4 5| 6 7| 8 9
Vout (VDC) 12.12 12.24 12.36 12.48 12.6 12.72 12.84 12.96 13.08
Rt up (KQ) 710.435 162.92 87.879 58.075 42.077 32.095 25.274 20.317 16.552
Vout 15V
| Trimdown% | 1 2 3 4 5 6 7/ 8 9 10|
Vout (VDC) 14. 85 14.7 14.55 14. 4 14.25 14.1 13.95 13.8 13.65 13.5
Rt down (KQ) 642.028 402.954 289.279 222.84 179.26 = 148.474 | 125.568 107.86 93.761 82.271
Trim up % 1 2 3 4 5| 6 7| 8 9 10
Vout (VDC) 15.15 15.3 15.45 15.6 15.75 15.9 16.05 16.2 16.35 16.5
Rt up (KQ) 1275.5 187.455 94.426 59.777 41.679 30.559 23.034 17.602 13.498 10.287
Vout 24V

| Trimdown% | 1. 2 . 3 4 5 6 7 8 9 10|

Vout (VDC) 23. 76
Rt down (KQ) | 1288.521 791.049 563.771 433.571 349.197 290.076 246.346 212.69 185.986 164.281
Trim up % 1 2 E 4 5| 6l 7] 8] 9] 10

Vout (VDC) 24.24 24.48 24.72 24.96 25.2 25.44 25.68 25.92 26.16 26.4
Rt up (KQ) 794.55 175.609 90.778 57.086 39.001 27.717 20.006 14.402 10.146 6.803
Vout 48V

| Trimdown% | 1. 2 . 3 4 5 6 7 8 9 10|

Vout (VDC) 47. 52

Rt down (KQ) 3783.16 2211.247 1550.307 1186.348 955.925 796.94 680.629 591.844 521.847 465.245
Trim up % 1 2 3 4 5| 6l 7] 8] 9 10
Vout (VDC) 48.48 48.96 49.44 49.92 50.4 50.88 51.36 51.84 52.32 52.8
Rt up (KQ) 545.949 186.38 108.944 75.147 56.209 44.097 35.684 29.5 24.762 21.017

NOTE: 1. Datasheets are updated as needed and as such, specifications are subject to change without notice. Once printed or downloaded, datasheets are no longer controlled by Aimtec; refer to
www.aimtec.com for the most current product specifications. 2. Product labels shown, including safety agency certifications on labels, may vary based on the date manufactured. 3. Mechanical
drawings and specifications are for reference only. 4. All specifications are measured at an ambient temperature of 25°C, humidity<75%, nominal input voltage and at rated output load unless
otherwise specified. 5. Aimtec may not have conducted destructive testing or chemical analysis on all internal components and chemicals at the time of publishing this document. CAS numbers and
other limited information are considered proprietary and may not be available for release. 6. This product is not designed for use in critical life support systems, equipment used in hazardous
environments, nuclear control systems or other such applications which necessitate specific safety and regulatory standards other the ones listed in this datasheet. 7. Warranty is in accordance with
Aimtec’s standard Terms of Sale available at www.aimtec.com.
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