QUICK START GUIDE FOR DEMONSTRATION CIRCUITS DC823B-B

HIGH DENSITY POWER MODULE

DESCRIPTION

Demonstration circuit DC823B-B features the
LTM®4600HVEYV, the high efficiency, high density
switch mode step-down power module. The input
voltage is from 4.5V to 28V. The output voltage is
programmable from 0.6V to 5V, refer to step down
ratio curve in the LTM4600 data sheet. The rated
load current is 10A, while de-rating is necessary
for different VN, Vout, and thermal conditions.

LTM4600HVEV

Integrated input and output filters enable a simple
PCB layout. Only bulk input and output capacitors
are needed.

Design files for this circuit board are available.
Call the LTC factory.

LTC, LTM are trademarks of Linear Technology Corporation

Table 1. Performance Summary (Tp = 25°C)

PARAMETER TEST CONDITION VALUE

Minimum Input Voltage 4.5V

Maximum Input Voltage 28V

Output Voltage VoyTt Selectable with jumpers (open for 0.6V) 1.2V, 1.5V, 1.8V, 2.5V, 3.3V, 5V
Maximum Continuous Output Current 5-28V|N, 1.5VouT(Review Vin-Vo curve in data sheet) |10 Apc

Efficiency

VIN = 24V, VoyT=2.5Y, loyT = 10A

83%, See Figure 1

Load Transient

VN = 24V, VouT=2.5V

See Figure 2 and Table 1 for
details

QUICK START PROCEDURE

Demonstration circuit DC823A-B is easy to set up to evaluate the performance of the LTM4600HVEV.
Refer to Figure 3 for proper measurement equipment setup and follow the procedure below:

1. Place jumpers in the following positions for a
typical 1.5VoyT application :

FCB
CCM

RUN
ON

Vout Select

1.5V

2. With power off, connect the input power supply,
load, optional 5V bias supply and meters as
shown in Figure 3. Preset the load to OA and
Vin supply to be less than 28V. The optional 5V
bias supply must be off while the main Vin is
turned off.

3. Turn on the power at the input. The output volt-
age should be 1.5V £ 2%.

4. Once the proper output voltage is established,
adjust the load within the operating range and
observe the output voltage regulation, ripple
voltage, efficiency and other parameters. Output
voltage ripple should be measured at J6 with a
BNC cable.

5. For optional load transient test, apply an adjust-
able pulse signal between IOSTEP CLK and
GND pins. Pulse amplitude sets the current
step. The pulse signal should have very small
duty cycle (<15%) to limit the thermal stress of
the transient load circuit. The output transient
current can be monitored at BNC connector J5
(10mV/A).
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QUICK START GUIDE FOR DEMONSTRATION CIRCUITS DC823B-B
HIGH DENSITY POWER MODULE
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Figure 2 Measured Load Transient Response (0-5A Step)
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QUICK START GUIDE FOR DEMONSTRATION CIRCUITS DC823B-B
HIGH DENSITY POWER MODULE

Table 1 Output capacitors vs. load transient (0-5A step)

TYPICAL MEASURED VALUES

Ciyry VENDORS PART NUMBER Ciyrz VENDORS PART NUMEBER

TOK C4532X5R0J1 07MZ (100UFE.3V) SANYD POS CAP BTPEIOMIL {330pF, 6.3V}
TAIYO YUDEN JMEA3ZE1 OFMLUET [ 100pF, 6.3V) SANYD POS CAP ZRETPE47TOMS (47 0yF, 2.5W)
TAIYO YUDEN JMEITEBIZZEML-TE0T | 22pF, 6.3V) SANYD POS CAP ATPEATOMCL (470pF, 4V}
TAIYO YUDEN JMEITEBJZZEML-TS01 { 22pF, 6.3V) SANYD POS CAP ETPDATOM (47 0F, 6.3V)

Vour Cin Cin Coury Coure Coomp 3 Viy | DROOP | PEAK TO PEAK RECOVERY TIME | LOAD STEP
V) (CERANRIC) (BULK}) {CERAMIC) (BULK}) L] L] (mV} {ps) {Ajps)
1.2 2w 10pF3EY | 150pF 35V 3w 22uF 6.3V A70pF 4 NOWE | 100pF | 5 35 ] 25 B
1.2 2% 10pF 35% | 150pF 35Y | 1= 100pF 6.3V | 470pF 25 | NONE | 100pF [ 5 35 70 20 5
1.2 2 10pF 35V | 150pF 35V | 2« 100pF 6.3V | 330pF 6.3V | NONE | 100pF [ 5 40 B0 20 B
1.2 2% 10pF 35¥ | 150pF 35Y | 4 100pF 6.3V NONE NOWE | 100pF | 5 44 98 20 B
1.2 2 10pF 35V | 150pF 35V 3% 22pF 6.3V 4T0pF 4V NOWE | 100pF | 12 35 EE 25 5
1.2 2 10pF 35¥ | 150pF 35V | 1= 100pF6.3Y | 470pF 25V | NONE | 100pF | 12 35 il 20 B
1.2 2% 10pF 35V | 150pF 35V | 2« 100pF 6.3V | 330yF 63V | NONE | 100pF | 12 40 B0 20 B
1.2 2= 10pF 35V | 150pF 35V | 4 = 100pF 6.3V HONE NOWE | 100pF | 12 44 a8 20 B
15 2 10pF 35V | 150pF 35V 3w 22uF 6.3V A70pF 4 NOWE | 100pF | 5 36 75 25 B
15 2 10pF 35V | 150pF 35V | 1= 100pF6.3Y | 470pF 25V | NONE | 100pF [ 5 a7 79 20 B
15 23 10pF 35V | 160pF 35W | 2. 100pF 6.3V | 330pF 6.3V | NONE | 100pF [ & 44 B4 20 b
15 2% 10pF 35¥ | 150pF 35Y | 4 100pF 6.3V NONE NOWE | 100pF | 5 &1 118 20 B
15 2 10pF 35V | 150pF 35V 3w 22uF 6.3V A70pF 4 NOWE | 100pF | 12 36 75 25 B
15 2 10pF 35¥ | 150pF 35V | 1= 100pF6.3Y | 470yF 25V | NONE | 100pF | 12 a7 74 20 5
15 2% 10pF 35V | 150pF 35V | 2« 100pF 6.3V | 330yF 63V | NONE | 100pF | 12 44 B9 20 B
15 2= 10pF 35V | 150pF 35V | 4 = 100pF 6.3V NONE NOWE | 100pF | 12 54 108 20 5
1.8 2 10pF 35V | 150pF 35V 3w 22uF 6.3V A70pF 4 NOWE | 100pF | 5 40 g1 30 5
1.8 2 10pF 35V | 150pF 35V | 1= 100pF6.3Y | 470pF 25V | NONE | 100pF [ 5 44 B8 20 B
1.8 2 10pF 35V | 150pF 35Y | 2« 100pF 6.3V | 330pF6.3W | NONE | 100pF [ 5 46 tll 20 5
1.8 2 10pF 35V | 150pF 35Y | 4 100pF 6.3V NONE NOWE | 100pF | 5 62 128 20 5
1.8 2 10pF 35V | 150pF 35V 3w 22uF 6.3V A70pF 4 NOWE | 100pF | 12 40 1 30 B
1.8 2 10pF 35V | 150pF 35V | 1= 100pF 6.3V | 470pF 25V | NOME | 100pF | 12 44 85 20 5
1.8 2% 10pF 35V | 150pF 35V | 2« 100pF 6.3V | 330yF 63V | NONE | 100pF | 12 44 n 20 B
1.8 2% 10pF 35¥ | 150pF 35Y | 4 100pF 6.3V NONE NOWE | 100pF | 12 62 125 20 B
25 2= 10pF 35V | 150pF 35V | 1 = 100pF 6.3V AT0pF 4V NOME | 100pF | 5 48 103 30 B
25 2 10pF 35V | 150pF 35V | 2« 100pF 6.3V | 330pF 6.3V | NONE | 100pF [ 5 56 113 30 B
25 2 10pF 35V | 150pF 35V 3w 22uF 6.3V A70pF 4 NOWE | 100pF | 5 57 116 30 B
25 25 10pF 35V | 150pF 35V | 4 = 100pF 6.3V HONE MNOME | 100pF | 5 &l 115 25 b
25 2 10pF 35¥ | 150pF 35Y | 1= 100pF 6.3V A70pF 4 NOWE | 100pF | 12 48 103 30 B
25 2 10pF 35V | 150pF 35V 3w 22uF 6.3V A70pF 4 NOWE | 100pF | 12 51 102 30 B
25 2 10pF 35W | 160pF 35V | 2 100pF 6.3V | A30pF 6.3V | NONE | 100pF | 12 56 113 30 b
25 2% 10pF 35¥ | 150pF 35Y | 4 100pF 6.3V NONE NOWE | 100pF | 12 70 159 25 B
25 2% 10pF 35¥ | 150pF 35V 3w 22uF 6.3V 4T0pF 6.3¥ | NONE | 100pF [ 24 56 112 i 5
2.8 2 10pF 35V | 150pF 35V 3w 22uF 6.3V 470pF 6.3V | NONE [ 100pF [ 24 50 100 30 5
3.3 2% 10pF 35V | 150pF 35V | 2« 100pF 6.3V | 330pF 6.3V | NONE | 100pF | 7 &4 126 30 B
3.3 2= 10pF 35Y | 150pF 35% | 1 = 100pF 6.3V 470pF 4 NOWE | 100pF | 7 i 132 il 5
3.3 2% 10pF 35V | 150pF 35V 3w 22uF 6.3V A70pF 4 NOWE | 100pF | 7 &2 166 35 5
3.3 2% 10pF 35¥ | 150pF 35Y | 4 100pF 6.3V NONE NOWE | 100pF | 7 100 200 25 B
3.3 2= 10pF 35V | 150pF 35% | 1 = 100pF 6.3V 4T0pF 4 NOWE | 100pF | 12 52 106 ai 5
3.3 2 10pF 35V | 150pF 35V 3w 22uF 6.3V A70pF 4 NOWE | 100pF | 12 64 129 35 B
3.3 2% 10pF 35V | 150pF 35V | 2« 100pF 6.3V | 330yF 63V | NONE | 100pF | 12 64 126 30 B
3.3 2= 10pF 35V | 150pF 35V | 4 « 100pF 6.3V HONE NOWE | 100pF | 12 Tk 144 25 5
3.3 2 10pF 35V | 150pF 35V 3w 22uF 6.3V 470pF 6.3V | NONE | 100pF [ 24 74 149 30 B

5 2% 10pF 35¥ | 150pF 35Y | 4 100pF 6.3V NONE NOWE | 100pF | 15 188 375 25 B
5 2= 10pF 35V | 150pF 35V | 4 = 100pF 6.3V HONE NOWE | 100pF | 20 159 320 25 B

* The LTM4600 module has similar load transient response at 12Vin and 24Vin
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QUICK START GUIDE FOR DEMONSTRATION CIRCUITS DC823B-B
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Figure 3 Test Setup of DC823B (EXTVCC Vbias Supply is Optional)
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QUICK START GUIDE FOR DEMONSTRATION CIRCUITS DC823B-B
HIGH DENSITY POWER MODULE

DC823B-B BOM:

ffem

Ly

FReference

Fart Descripfion

MarcdFofeae F Farf #

REQUIRED CIR

CUIT COMPONENTS:

111 [ CAFP, ALUM150uF 35 20% SANYOD 38MVTE0WVENVTS

4| 2 €502 |CAP, XER 10uF 38 20% 1206 TANC YUDEN GDK316BJ106ML

J | 2 |[C7CE  |CAP, XER 100uF 6.3V 20% 1812 TDk, C4532X5R0J107ME

4 11 €10 CAP, ¥R, 24uF B.3Y 20% 1206 TAND YUDEN MRS TEBJ2Z2BML-T501
5 [ 1 [C12 CAP, NPO 47pF 50v 5% 0603 AV 0603544 7T0JAT2A

B[ 1 [RF1 RES, B6.5K OHMS 1% 1/10WW 0603 |AAC CR1B-B652FM

1 |F8 FES, 0 OHM JUMPER 0605 ACC CJ0B-000M

8 [ 1 [N I, LTMAB00HVEY LINEAR TECH. LTMABOOHWVEY

ADDITIONAL CIRCUITS:

11 0 [C4,C3  |CAP, 1206 OFTION TAND YUDEN EMKSTEBJ4 TAML-T
2 [ 0 |c8 CAF, 1812 OFTION TAND YUDEN IME43281107MU-T
a3 [0 [C1.C14 4CAP, 0605 OFTION OFTION

4 1 1 |C13 CAF, NPO 100pF 0% 10% 0603 AV DB035AT0THKAT

5 [ 2 [C158,C16 |CAP, XER 1uF 10% 20% 0603 TAND YUDEN LMK107EJ105MA-T
B [ O [C17 CAF, 0805 QOFTION QOFTION

71 D1 DIODE, ZENER 4.7 DIODES INC. BZXBACA -7

B [ 1[4 ASTR,SUDEOND3-10CF MOSFET SILICONE SUDSONDS-10CH
51 [F2 RES, 100K OHMS 1% 110V 0603 AAC CR1B-1003FM

10 1 [F3 FES, 31 6K OHMS 1% 1/10WW 0603 |AAC CR1B-3162FM

1M1 [F4 FES, 221k OHMS 1% 110V 0603 [AAC CRTB-2412FM

121 1 [F5 FES, 137K OHMS 1% 110V 0803 [AAC CHRTB-1572FM

13 [ 3 [RERT0RERFES, 10K OHMS 5% 1710V 0603 AAC CR1B-1031M

141 1 [R7 FES, 51K OHMS &% 1710V D603 AAC CR1B-5121M

1511 [F9 RFES, 1M OHMS 5% 1/10vV 0603 AAC CR16-1054M

16 1 [R11 RES, 0.01 GHM 5% 1V 2512 IRC LRF2512-01-R0O10-J

HARDWARE - FOR DEMO EOARD ONLY:

1 1 B [JP1-JP5JHEADER ZFIN, dmm COMM CON 280245-02G2

2 [ 2 |JPEJPT |HEADER,3PIN, 2mm COMM CON 280245-05G2

a [ 3 [JP0JPE JSHUNT COMM COMN CCIZMM-1386GWY
4 1 4 |J41,42 43 JACK, BANANA KEYSTOME 575-4

51 2 [J5,J8 COMNNBMNC & PINS COMNNEX 112404
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