QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 968A-A

ISOLATED DC/DC POWER CONVERTER

DESCRIPTION

Demonstration circuit 968A-A is isolated input to
high current output 1/8th Brick footprint con-
verter featuring the LT®1952 switching control-
ler. The DC968 converts isolated 36V to 75V
input to 3.3V output and provides over 30A of
output current. The converter operates at
300kHz with efficiency greater than 91%. The
DC968 can be easily modified to generate out-
put voltages in the range from 0.6V to 28V. The
output currents are limited by total output power
of up to 200W. The other available versions of
DC968A are:

DC968A-B 18-36Vin to 5V@20A
DC968A-C 36-75Vin to 12V@12A
DC968A-D 36-75Vin to 28V@4A

Also, the DC968 can be modified for other input
voltages like 8V-36V, 18V-75V, 44V-52V, and so
on. The wider input voltage range will decrease

Table 1.Performance Summary

LT1952

the converter efficiency. Therefore, narrow input
voltage range will be more desirable.

The DC968 circuit features soft-start which pre-
vents output voltage overshoot on startup or
when recovering from overload condition.

The DC968 has precise over-current protection
circuit that allows for continuous operation un-
der short circuit conditions. The low power dis-
sipation under short circuit conditions insures
high reliability even during short circuits.

The LT1952 can be synchronized to an external
clock of up to 400kHz. Please refer to LT1952
data sheet for design details and applications
information.

Design files for this circuit board are avail-
able. Call the LTC factory.

LT is a trademark of Linear Technology Corporation

PARAMETER CONDITION VALUE
Minimum Input Voltage louT = 0Ato 30A 36V
Maximum Input Voltage louT = 0Ato 30A 75V
VouT VIN =36V to 75V, IoyT = 0A to 30A 3.3V £3%
Typical Output Ripple VouUT VIN =36V to 75V, IoyT = 0A to 30A 50mVp_p
Nominal Switching Frequency 300kHz

QUICK START PROCEDURE

Demonstration circuit 968 is easy to set up to
evaluate the performance of LT1952 circuit. Re-
fer to Figure 1 for proper measurement
equipment setup and follow the procedure be-
low:

NOTE:When measuring the input or output
voltage ripple, care must be taken to avoid a
long ground lead on the oscilloscope probe.
Measure the input or output voltage ripple by
touching the probe tip directly across the Vin or
Vout and GND terminals. See Figure 2. for
proper scope probe technique.
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1. With power off, connect the input power sup-
ply to Vin and GND. Make sure that the input
power supply has sufficient current rating at
minimum input voltage for the required output
load.

2. Turn on the power at the input.

NOTE: Make sure that the input voltage does
not exceed 75V.

3. Check for the proper output voltage.
Vout = 3.3V.

If there is no output, temporarily disconnect
the load to make sure that the load is not set
too high.

4. Once the proper output voltage is estab-
lished, adjust the load within the operating
range and observe the output voltage regula-
tion, ripple voltage, efficiency and other pa-
rameters.

5. The DC968 is equipped with an output ca-
pacitor CSYS (470uF) that approximates
typical system rail capacitance. If system
board already has capacitance of similar
value CSYS can be removed.
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Figure 1. Proper Measurement Equipment Setup
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Figure 2. Scope Probe Placement for Measuring Input or Output Ripple

CHANGING THE OUTPUT VOLTAGE

To set the output voltage lower than 3.3V,
change the bottom voltage divider resistor
connected to LT4430 FB pin (see the sche-
matic on page 5). For example, to get 2.5V
output, change R38 resistor value to 26.1k.

To get higher than 3.3V output voltages trans-
former with higher turns ratio will be required.
Also, output MOSFETSs with higher voltage rat-
ings may be required. Please contact LTC fac-
tory for detalils.

PRIMARY MOSFET DRIVER LTC4440

The DC968 has an LTC4440 MOSFET driver
U2. The LTC4440 can be disabled if the effi-
ciency is not important. If U2 is disabled, the
DELAY pin of LT1952 should be readjusted to
optimize the efficiency. Please contact LT fac-
tory for assistance.

OPTIONAL RESET CIRCUIT

The DC968 is equipped with an optional ac-
tive reset circuit that is disabled on DC968A-
A. In most applications the circuit is not re-
quired because there is no benefit from active
reset. However, if the active reset is required,
adding few resistors can enable the circuit.
Please consult LT factory for assistance.

DC968-A 3.3V @30A Output Efficiency
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Figure 3. High efficiency of DC968A-A al-
lows the board to be used in thermally
critical applications

OUTPUT LOAD STEP RESPONSE

The load step response of DC968A-A is very
fast even though relatively small amount of
output capacitance is present (200uF ceramic
and 470uF electrolytic). This is thanks to fast
error amplifier of LT4430, optimal amount of
current slope compensation of LT1952, fast
opto coupler and fast error amplifier of
LT1952. If higher load steps need to be han-
dled more output capacitance can be added in
order to keep the voltage transients at the de-
sired level. The load step transients are
shown in Figure 4.
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Figure 4. Fast transient response of DC968
is superior to many competing power
modules without the additional output ca-
pacitors.

SOFT START FUNCTION

The DC968 features LT4430 opto coupler
driver that has soft start function which pro-
duces monotonic startup ramp shown if Figure
5. The rise time of output voltage is controlled
by capacitor C19 that is connected to OC
(overshoot control) pin of LT4430.
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Figure 5. The LT4430 opto coupler driver
produces monotonic output voltage rise at
startup without output voltage overshoot.

DEBUGGING AND TESTING

The DC968 can easily be tested and de-
bugged by powering the bias circuit sepa-
rately from the main power circuit. To place
DC968 into debug mode remove the resistor
R1 and connect 48V, 100mA power source to
+Vb node (right side of R1). By doing this, the
primary PWM controller LT1952 can be acti-
vated without the main primary power being
applied to +Vin.

To activate the secondary side MOSFET
driver (LTC3900) diode OR a 10V, 100mA
power source into collector of Q9.

Once the primary and secondary controllers
are running the MOSFET gate timing can be
checked.

If the MOSFET gate timing is correct the main
power input can be applied to +Vin. The delay
from turn on of FG and gate of Q1 should be
in the range from -100ns to +100ns. By slowly
increasing the +Vin from 0V to 48V output
voltage and input current can be monitored.
The input current should not exceeded 100mA
without the output load. If one of the MOS-
FETs is damaged, the input current will ex-
ceed 100mA.

LY R



QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 968A-A
ISOLATED DC/DC POWER CONVERTER

T1
LE2 D2 PA0861.004 H
10 d
+Vin Ry +Vb l?ZTA42 Vul 1.5mH LSRRI PAIETLES0 L yop
+Vin +Vout
D3 Q2 Q3 -
36V t0 72V +Vr2  BAS5I16 0 HAT2165  HAT2165 g
Cinl RI11 iy Csys
Cin2 82k e E 470uF, 6.3V
i s PDZ10B = :
. 2.2uF, 100V —
-Vin =
= FG| q oG} i
: O GND
R5 w2
10R LTC4440
Vul —AAN—
c4 R8
C3 I Vce Boost 0.1u 22R
lu >
2
}_ ap e BOs40W Ve
= 3 Inp TS 2 D8
1n, 200V BOS40W
R19
383K
Ul Us
RI13 R14 LT1952-1 LTC3900 c7
2K 33K . 220p
Vib 1 Comp Sout 1 CS+ Sync O
D6 cI2 Sout
Q12 2 FB=1.23V  Vin BO5S40W R21 CS-  Timer i 470p
BC857BF 10k -
R15 115k 3 o 9 CG G 8 o
- R RosS Ut gCXSS Vaux LD —1 100p
4 sy PGND| — s vee  FGEBEG | ¢ -
5 560R 100 -
SSF—=—MaxDC  Delay 100 72.8K - PE-68386
5 I
cl4
gll?l "Ilﬁ 8 \vi25v  oc & lu, 10V
b R22 ; 0 R23 910 0.22u, 25V
SD Isense ¢
13.3k D9
8 |GND  Blank |2 PDZ7.5B
5 = DIl
332k RS
442k e BAS516 R27 c17
U4 270R 15n
R31 LT4430
10R
+Vr2 +Vb 1 Vee Opto
Cl6 = — »
22u, 10V GND  Comp
~||iss FB
c19
1uF, X5R R38
18.2K

~

LY



QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 968A-A

ISOLATED DC/DC POWER CONVERTER

I A

vuo__mmzw_

2002 ‘02 Menage4 ‘Aepsen|

A1va

Yoy

L V-2v8962d

9530brL7 850068911 '1-NDIZS6LLT v

"51HYd ASOTONHIIL HY' I HUM 350 504 037ddNS
AN AS0TONHIIL BYINN OL AHY1IHd0H 51 UNOHE $HL

HINDISI

‘CNOMa | 37IS

H3143ANOD HIMOd 30/0d a3Lv10sI

A3n3ddd ¥

AL

Kjug asn sweisng Jad{epuspyues 317

AEE ] 8]

HRYHD

FINVLSIEEY HO4 INIHIINENT SNOLLYIMddY ADCIORHDEL
YN LOVINOD ALFIBYIT3Y HO IONYIHOSH 3d

U512 L34 ATLNY QNS AT LNDAYT OHYOR Lndia
DALNIEA AN NOLLNLESANS LNENOdIOD N LYY
TWNLIV IHL NI HOLLYHI &0 TIEVMEH GHY HId0Hd AJIH3A
OL AMISISNOdE3H S HAWGLEND 3H L SHIVIVIH 1 'HIA3MOH

i £050-rEg0r) ke _ADOTONHOIL “SNOLLYIHIDSHS DANddNSHINOLEND S1TIN LPHL LNDHID
1 006 1-Z6tl20k) Jauayd g:—J — ‘ SIAOHAY | o530 0L Le04d3 1538 ¥ 30 STHADOIONHIAL HYaNN
il : 30ILON H3IWOLSND =
PG AHEDoM 0691 ON 1OVHINOD e
= ssa0rtaLT |_| st 2 o H-o—
4donL=— 8l ﬂmmmm &
o ~ FHe @ o
veanez | ncne | @ T iz s
2 "£090 'SOVHYAOHIN NI SHY SHOLIOYAYD T z o 18
YEZIaAZ1 AELNSE o : Pa
- '£090 ‘SHHO NI 3HY SHOLSISIH 11V ma.Ll %ELH méﬂwl_l N A
VOZBAS | ASEASL g . il I S R \; D LTTEETOATL
| =2 [Cvoonce | nseme | v Q314103dS ISIMHIHLO SSTINN :SZLON ik e
1NOA NiA | snoise3A -
"
ATdWASSY HOd *
Ldo 1 9155va
a0 ErH Agt 20
F it
&5 1INJ4ID TVYNOILdO
84 20} S YL il S SR Rl N SR i T g VR SRS S
" ZL8L =
dioD aNg =
4 F0zz
0LdO 90A u=mmoalﬁ o el e W g
[OTR 1) ] nm_m
95306kkL] 1EH
wn i L— 4 01 ey e TWWWMIH
! * —M & £L3 ZHA s
5080 4 T T b
Aot 0z AN R
ani b 91SSYE  |-loazsy e vzd AeeL
L w—uw L1a an H o G oT IsNasl  J3sAas T wwm,\/\/\l
[ o XTI l.ﬁl o ._.nm. | I 90 ASTHA [ |
I %L T aviaa saxvivss
83 Tnza olr—  XWA Ty i ooy H00=—=
Adguy = ABL e ON9d JMAS
Wl lam so - . — 5T e +—r Lo 2508
Yoot bt H nl”.w 3 I_mee Ak | NiA Az =8 [
Hi¢ riows w0 as T | It nos  dwod
) 8 13
8500068011 080 4dtzz Lo
I aMks o e 'oN338INd 5 o FND3zE6 I s
XA 5080 vm__wm FIEE0 n_:wmll manmw.mwm 4 i n
[ i Y3
Aba =
1d0 I | 90zt T |1 -
£l so0 1do1Mizo
MoFs0a 0b508
55%08 e mmas s. i
4 oL N9 .leu
(E09 4030V NI HOLSISIH SIHO 082 TIVLSN) e 90gL = P
30IND 1HYLS ¥2IND 335 °¢02 X9A 90 n_a.mmwm_. LEIONIZNHd 15008334 EJ
A 2 0 95300701
Lnoa- )
S8le1WH GolELVH 3
- @ 4 (!
| i &
sdl 3y oz | 4% _nﬂ _ .ﬂ_ 1
Aol SUHOOEE—4rgpi—L L S e L IR+ N
0T 800 | 200 7 2l
. SASD 655 TGV zi8
3 ~ JaL
¢ == o
¥ . H PIlES ol
1nom O oy — P Tl
tdl 059°1L91¥d 9155YR
T _ T w
LaA+ I:wm_ 0 LS P00 1980V zq ¥
1L )
2issi-94a8100 ¥ . ) Nin+
bl HOGL o ZhYLZd 7z 1 1dl
el 0D gy 1H NIA+

LY R



