QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 694

ORED POWER SUPPLY DEMO CIRCUIT

DESCRIPTION

Demonstration circuit DC694 is an ORed Power Sup-
ply Demo Circuit featuring the LT®4351. The demo
circuit is intended to allow for 3 diode ORed supplies.
Two supplies are ORed with the LT4351 MOSFET Di-
ode-OR Controller while the third uses a Schottky di-
ode for comparison.

Table 1. Performance Summary (T, = 25°C)

LT4351

The LT4351 circuits on this assembly are set up for
use with 12V supplies.

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

LT is a trademark of Linear Technology Corporation

PARAMETER CONDITION VALUE

Maximum Input Voltage 19V

Maximum Output Current Limited by pass elements Typically 7.5A
Nominal Vpp4 or Vpp2 voltage Generated by on chip boost regulator (V1 orV2)+10.7v
Overvoltage trip voltage for LT4351 channels 15.1V
Undervoltage trip voltage for LT4351 channels 9.6V

Turn on voltage for LT4351 channels 10.2V
Undervoltage hysteresis for LT4351 channels 0.6V

OPERATING PRINCIPLES

DC694 uses the LT4351 controller (U1 and U2) to
create a nearly ideal diode function for two channels.
The third channel is a Schottky diode (D5).

The LT4351 creates the ideal diode function by turn-
ing on low RDSON N-channel MOSFETs when the in-
put supply is greater than the output. When the input
source voltage drops below the output common sup-
ply voltage it turns off the MOSFET, thereby matching
the function and performance of an ideal diode.

The demo circuit uses dual N-channel MOSFETs in a
single package, wired back-to-back (Q3 and Q6).
Back-to-back MOSFETs are used to prevent current
flow in the MOSFET body diode during an overvoltage
condition.

The LT4351 gate driver amplifier monitors the input
(V1 or V2) and output (OUT) and controls the MOS-
FETs. If the input voltage exceeds OUT by 15mV, the

LT4351 turns on the MOSFETs allowing current to
flow from VIN to OUT.

Additionally the LT4351 can inhibit current flow when
the input supply is out of range either high or low.
This is done with on chip undervoltage and overvolt-
age comparators. Resistive dividers (R5/R6, RA1/RB1
and R11/R12, RA2/RB2) in conjunction with the
LT4351 UV and OV pins sets appropriate thresholds
such that the MOSFETs are off when the UV pin is
below 300mV or OV pin is above 300mV.

To help deal with the transients on the supply lines,
the UV input has current hysteresis. When the UV
voltage drops below the 300mV threshold, a 10pA
current is pulled from the pin. Thus the user can set
the hysteresis level through appropriate values in the
divider. For the demo circuit the resistive dividers set
a 9.6V undervoltage and 15.1V overvoltage.
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LED’s are provided to indicate the states of the con-
troller. The green STATUS LEDs (D1, D6) will light
when the MOSFETs are most likely on and passing
current ((V1 or V2) > OUT + 15mV and GATE > (V1 or
V2) + 0.7V).

The red FAULT LEDs (D2, D7) turn on when the re-
spective channel is out of range because of overvolt-
age or undervoltage condition.

The FAULT LED can also light when there may be a
problem with the MOSFETs such that maximum gate
drive is being provided and the drop across the MOS-
FETs is greater than 0.21V. This can occur if the MOS-
FETs fail or if the I* RDSON is greater than 0.21V. For
the FDS6868A dual MOSFET in the demo circuit the
equivalent RDSON at 125C is (2*14mQ) =28mQ.
Thus if the current is greater than 0.21V/28mQ =
7.5A the FAULT LED will turn on. Note that the
STATUS LED will also be on in this state.

The LEDs take their power from the input however R2
and R8 can be removed and power can be supplied

Q@UICK START PROCEDURE

Demonstration circuit 694 is easy to set up to evalu-
ate the performance of the LT4351. Refer to Figure 1
for proper measurement equipment setup and follow
the procedure below:

1. With power off, connect the input power supplies
to V1, V2 and V3 and the respective GND’s.

2. Set the output load to approximately 1A (12Q at
12V)

3. Turn on the V1 power and ramp up the voltage to
oV. The red FAULT LED should be on and green
STATUS LED off.

4. The boost regulator will start going at V,y =0.9V.
The boost voltage will increase with increasing V1.
Check that the boost regulator is working by meas-
uring the voltage on Vppy. With V1=3V, Vpp4
should be approximately 15.7V

from VCC1 and VCG2. FAULT derives its drive from
the greater of input voltage (V1, V2) or OUT. It be-
comes active when either voltage is greater than 0.9V.

The gate drive consists of a high current, wide band-
width amplifier. When the amplifier is enabled, it at-
tempts to regulate the GATE voltage such that the
voltage across the MOSFETs is approximately 15mV.
If the MOSFETs on resistance is so high as to prevent
regulation, then GATE goes to compliance and the
MOSFETs fully turn on. The inputs to the amplifier are
V1 or V2 and OUT.

The LT4351 gate drives derive their power from on-
chip boost regulators (L1, D3, C5 and L2, D8, C9).
These regulators will generate a VDD voltage ap-
proximately 10.7V above VIN.

If an external supply is available to supply VDD it can
be connected to VDD1 and VDD2. The on-chip regula-
tors can be disabled by removing L1/D3 and L2/D8.

5. Continue to turn up the V1 supply. At approxi-
mately 10V the red FAULT LED will go out and the
green STATUS LED will turn ON. Turn up the sup-
ply to 12V

6. Monitor the OUT voltage. The load ammeter should
read 1A. The output voltage should be approxi-
mately 12V-1A*(2*10mg) =11.98V. When the load
current is reduced below 0.75A the OUT voltage
should hold at approximately 11.985. Turn the load
current back up to 1A.

7. Check that the boost regulator is working by
measuring the voltage on Vppy. It should be ap-
proximately 22.7V

8. Turn down the V1 supply until the red FAULT LED
turns on. This is the undervoltage trip point (ap-
proximately 9.6V).

9. Turn up the V1 supply. At approximately 10V the
red FAULT LED will go out and the green STATUS
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LED will turn ON. Turn up the supply till the red
FAULT LED turns on. This is the overvoltage trip
point (approximately 15V)

10.Turn down the V1 supply and repeat steps 3 to 10
using the V2 supply. Vppo is the boost regulator
output for the second channel.

11.The third channel is a simple Schottky diode. With
V1 and V2 off, turn on V3 supply. Ramp up V3.
OUT should follow at approximately 0.3V below V3.

12.Turn off V3. Turn on V1 and set to 12V. The green
STATUS LED on channel 1 should be ON. Turn on
V2 and raise the voltage. Initially the red FAULT
LED on channel 2 turns on and will stay on until V2
reaches 10V. At 10V that LED turns off. The green
STATUS LED on channel 2 will turn on when V2
reaches the V1 voltage. As you increase the V2
voltage the green STATUS LED on channel 1 will go
out.

13.You can adjust V1 and V2 and load current to see
how the ORing function behaves. Current sharing
between channels will depend on the input voltages

and the on resistances of the MOSFET pass ele-
ments.

14.1f desired the V3 supply can be turned on and used
for comparing the ORing between the LT4351 cir-
cuit and a Schottky diode. Note that the Schottky
forward drop is higher than the MOSFETs forward
drop so V3 will have to be set 0.3V or more higher
than V1 and V2.

15.0ptionally Q3 and/or Q6 can be removed and indi-
vidual SO8 MOSFETs can be used on the backside
of the board (Q1/Q2, Q4/Q5). This will allow the
user to use MOSFETs with lower RDSqy for higher
current evaluation.

NOTE: The demo circuit has modest input and output
capacitance (10uF ceramic). Depending on your ap-
plication more capacitance may be required.
When the current is abruptly turned off, inductance
on the input feed lines may ring above the maximum
voltage ratings for the MOSFETs. Keeping the induc-
tance low and/or adding larger input capacitance with
appropriate ESR can help reduce this. Alternately, a
zener or voltage clamp can be added

Figure 1. Proper Measurement Equipment Setup

STATUS1
20V Max LTS
Vi + Pty el RIDRe
Power * m ot &[] veer
Supply o ( ) ‘CS H I D‘ ‘ L
- [T ) 531 5:1 — ks _ .
20V/5A GND —ouT] Variable
s Load
20V Max Hm oal
v2 (g g (100W)
POWGI’ y M CQ C7 CB =
Supply b ‘ ‘ STATUS2
20V/BA R R R
RO LIR10LY
20V WX ps o[9[ vee2
V3 3 % oy oy
Power +
Supply —— LT4351MS10
20V/5A anl LY NEAR ORed Power Supply
(408) 432-1900 www.linear.com Demo Circuit 694A

LY R




QUICK START GUIDE FOR DEMONSTRATION CIRCUIT 694

ORED POWER SUPPLY DEMO CIRCUIT

3 [ a | o) ] v
TS I S | 6002 01 1107 7epid __oreq - .
Syieq ABojouyoa] seaury i asn) Jod pajddng
v SINOISEYLT VP69 1IN owsQ puy ABojouypa] reali] o] Aejalidolg 5| oD siyL
A9 Jaguiny awnoog oz ‘SOUETSISSY 104 BUIGBUIBUT SUOTEONaaY
ABojouyoa ] teaur 10e1U0D "AYjigeleY 10 2ouBLLIOad =
fiddng Jemod PeHO  SINOHSEYLT o1 oy AUEAIS KEp 10fe1 pieog oty =
o paililq puy Uonniisqng iusLodwiog) ‘uopeaddy SWolser1 ol
Jemoy eu | uoliesadQ ajqelal puy 1sdoig Ajuen n Y96
X¥4 L0S0-5E5-80% 01 Aliqisuodsay S18LI0ISNY) 4| SUBWISH | ‘JoAaMOH ps o
006 1-2E7-80% ‘suopeoloeds payiddng-iawoisny siee ey 1IN0 2
Woo BBU MM SE0S6 YD) ‘SYLIdTIN v uBIsag 0] 103 158 Y 3pej seH ABojouyoa) esur] MO |5
“GATE AHLHYDW 089}
920N JaWoisn) o s "
NOILYHO4HOO ADOTONHOSL HVINIT
ATNO 35N HINOLSND 03 - VIINIAIANOD OLT 2nvd =
. @ - i Moesoa
Q314103ds IsimuaHLo ssTINn -STLON TS e
Mok o
bt MS [ —
AT W Mmoesog
X L %_H 8d
& ° |
a3y N335, v13
a7 a3 il ©
« 90 o 200A
o o s _ _ €01-0809+00
= ° > = =" Ho
O~ [ = C N AT NSE Fal
. NSE 3 ELIN: ELOTE B
= 2000 4n01== 80 P =
113 9
0 213
8y
anNo
! aNo
- o
AN
Az L T Pl o
63 ed I (el LRG|
€NI @ v_ i T 2N
15204088 8689504 868954
XeN A0Z sd 890 Y90
Xel\l 0T
(1d0) (1do)
AQBOFHIS AQBOYHS
0 )
—m SWolsevL
11
o]
g A0 |
o= iney A
Lnv4
(o= s
ISNLYLS
Mok
bt MS [
ASE W moesog
LY L ani £d
& id °[ ¢
a3y, N33HO, 9
a7 a71 PPA ©
20 i o LaaA
o= o o < R . £01-0809)00
_ to & £l = = HNoL
100A = T N NSZ ST ol
NG 3 4110 4oy
_ 4o =— El—l Sl—l B
= 2 =
€3 0 +3
2y
aNo L ano
= i =
(wdof = i NGE
>QNH ._.ﬂl [T ._- 4no}
LIS “« ” 180
X 19 | AR | 43
V8689504 V8689504 NI
1no 860 VO
Xe|y A0C

(1do)

(1do)
AQ807HS
10

LY R



