4 5 6 7 8
TP6
Boost_VIN
5008 Design Notes:
BUK9Y2R8-40H,115 BUK9Y2R8-40H,115
6 3 Q7 Q11 3 TP10 Use automated switchover OR
2 5 5 2 5005
5005 > ¢ ’
Monitor Boost_VIN to enable VBAT
Lal I3l 191 o] -
a3 P11 not before Boost_IN <=5V
12V Input MAJ36A 5006
3..16V, 36V transient 36V U4
sw 4 ow A g
VSNS
o DGATE |-+
J14 cap [ 1L
5o ov
C31
50V
. vs ig 0.1uF
12V_Diode_EN ) EN/UVLO G
e 8
. HGATE
Modifications added on board: L | e .
15nF from U4 Pin 5 to GND e o
. N N B Battery Monitoring R49 LM74800DRRQ1
100k from U4 Pin 5 to rest of circuit 68.1k
——C32
Schottky diode parallel to 100k resistor, Cathode to U4 50V
0.1uF
R50
10.0k =
GND
V_PU J
GND
R53
4,75k
VMAIN  85V...36Vpeak VBAT  4.35V or less
R51
4,70k
QseB Q8A
RS2 s[4 s 2 6
1yl KA1
47k
) SQJQO00E-T1_GE3~| SQJQ9O0E-T1_GE3
R54 Q10 ~
8B END, P BC847BW,115 QoB
- R55 5 |1 NX1029x,115
4.75k =
330k from Q10 pin 3 to U6 Pin3/4 assembled on board )
N
J16
2
D5 1
— 7 R58
v_pu} 2 1 W PECOIDAAN o
R56 Yellow 2 = 1Q9%A ) Nl
100k U6 =] FNx1020x,115 L b8
ZE 2 pzxs4-c18,215 ——C33
e INa+ outa L E gi\ﬁp
|—4> INB- outs (-8 g
v_PU} 5 { vob GND -2
Vref = 400mV
TLV6700DDCT
R57
10.0k c34
1
17
16V
0.1uF
GND GND

Optional automated switchover
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1 2 3 4 5 6 7 8
00st VIN Design Notes:
MBT3946DW1T2G P_out 21,5W (30W peak)
3 9% 4 Control loop tested with 2.5Vin, 3Aout
\ ¥ P - N
R31 R33 1) R30 Input and output bulk capacitance dependent on customer requirements
46.4k 30.0k 00K
A
8
1 Short 1-2: UVLO 2V R32
2 | o 33.0k & -
sT® Short 3-2: UVLO 2.5V To measure the control loop:
- Use FPWM Mode
961103-6804-AR o QB - Supply 5.5V t0 J12 Pin 1
- Populate R37 with 49.9R
- 2 MBT3946DW1T2G
R34 UVLO Selection II— .
35.7k R35 Fornormal Ope[auon.
| 33,0k Populate R37 with 0 Ohm
——<KBoOST_EN
Acko o1 52 VMAIN C9: 680uF populated
R36
5,60k 5009 5005 Output
pulation of output cap: on switching frequency and output current! TP7
J9
R37 5005 o
~
49.9
\DS
NLED GREEN +c7 +c8 +c9
vV PU o Green ——=C10 —=C11 —=C12 —=C13 —=Cl14 —=C15 —=C16 —=Ci17 35V 35V 50V
™3 100nF | 100nF | 100nF | 100nF [ sov [ sov [ sov [ 50v | geur | esur | 100uF
50V 50V 50V 50V 47yF | 47pF | 4TuF | 4T7uF
5006 Jio
B
O
5.60k = =
GND GND P8
5006 =
N o GND
R40 D4 U3 R39 4 = Qe
V_PU 22.0k LED YELLOW 10 |i— BUK9Y12-40E
% o Yelow VOUT/SENSE 2 « :| p |
; N ower Input
5 Al BOOST_STATUS < 21 staTUS HO 2 1 Q4 p
2 [mll 13 UVLO/EN Boost_VIN
© o2 14, C18 NSS40200LT1G
g o= R SYNC/DITHERA/CP wo ]| i u C23: 680y F populated ]
b= Open: Skip Mode w1 LM VCC 12 { \opE 1 [ — . “ p p
8 Short 1-2: FPWM al 2 [ 16V |~V R4l
Short 2-3: Diode Emulation | o" 3 0.1uF
o o Le 2.2uH RA2 3m RA3
961103-6804-AR 0 0 C19 C20 C21 C22  _|+co3
VMAIN c24 50V 50V 50V 50V Z~sov
AGND csn |2 54...60...66mV M 10uF | 10uF | 10uF | 10uF 330uF
\VZ 8 1 1
AGND BIAS CspP 50V
20 | comp 100pF
15 1 e Lo | o) Value of Electrolytic cap dependent on output power
N
—=C25 —=C26 17 9 LM _VCC < GND [¢]
50V 10V SS vee Rea I'_“’
680pF 0.22uF 16 21 4 lig S
VREF/RANGE EP ™5 |,‘_}IP0100N0435L2R6ATMA1
AGND 10
RA6 TRK PGND NT1 9
10.0k LM5152QRGRRQ1L y Cc27 4
—==C28 £ Net-Tie 474F
1uF ;Oc 16V NSS40200LT1G
50V =3 c29 c30 P4
1 $54.9k 50V 50V 5007
= 100pF 470pF
[
w
TP5 N7
V% V% AGND I
AGND AGND  AGND AGND  AGND 5006
AGND
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1 2 3 4
LM74800-Q1 Vinmin 2V LM5152-Q1 Pout_max 20W N o
Input i utput
[> Ideal Dlod/e ControllerI Sync. Boost Controller D
Output ON/OFF contro with Bypass mode
3..18V 36V peak P 8.5...18V/ 36V peak
EN, Voltage Feedback AN
| BQ25171-Q1
Boost_VIN_Select Bidirectional FET Disconnect
800mA Battery Charger
Control Interface
) EN, Status
Connection
EN, Status
1S Li Battery
12C, Interrupt BQ34210-Q1 i
Learing Load
Battery Fuel Gauge
GND
EN
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PU
V_PU VBAT
C1 VBAT P@4,35V ~2.9W

V. Battery Fuel Gauge
3.3V Pull Up \Wltage 1pF
16V R1 R2 R3 Ji
32 = 100k $10.0k  $10.0k )
— 4 GND + R4 RS R6
ol 3 SDA Ul 6095 20.0 20.0 20.0
o2 SCL ALERT 14 7 .
o G REGH Battery Connection .
= scL 2 6 3 Learning Load
22-23-2041 SDA TSN NC X e
SDA NC =X T — - )
NC 8¢ iy
J4 16V 6095 LEARN 1 |= QL
—= 1 SrRP |0 1= DMN3053L-7
N o2 12| 14 RN |22 R7
;_ 3 0.007 +/-80mV FS R8 o
431 ne 10.0k
2 00 C . 961103-6804-AR :é].‘l NC .
EV24 onnections 5 Vvss
Battery Temperature Sensor R9 Rec18
10.0k BQ34210IPWRQL
Connect external 10k NTC between Pins 2 and 3 C3 =
5 Short Pins 1and 2 if function is not used 2.2uF GND
lly o2 CE 103AT-2 Recommended 6.3V
3 ol 4 ALERT =
5 : ols LEARN GND
7o o8 STAT2 =
9 l o el 10 STAT1 GND
1 12
o BOOST_EN
o K BOOST_STATUS
e 8
15 12V_Diode_EN
T 7 BB_EN
P4
®
23 e o+ VMAIN VBAT
2524-6002-RB
V_PU
T
. CcE
Battery \oltage Selection
D1
R14 . LD GREEN
10.0k u2 Green
. LN our -2
I_Charge Adjust = 7
- GND 3 STATL 5
~60mAto 800mA CE STAT2
R15
GND-||| 330 2. |seT Ts |4 . 6
.1-! 9 1 | 2 | &
3296Y-1-503LF VSET PAD s1®| Battery Temperature Sensor
6 5 hd
CHM_TMR GND 961103-6804-AR Connect external 10k NTC between Pins 2and 3
BQ25171QWDRCRQ1 J Short Pins 1 and 2 if function is not used
__L 103AT-2 Recommended
—C4 5 C6 R17
1uF Optional: 2u2 50V X7R 1pF DNP 10.0k
50V 16V
7
LiFePO4 3.5V 1 al 2 R1g ; ”
LiFePO436Vv [ 3 [ & ;_ 4 100K R19
LiFePO43.7v ['5 [ & pa 6 R2Q 82k
i ® ==
Limsov 1518 ST i—roy —f N Design Notes:
Lionaosv (1 [® @12 3ek R23
i ® O
Hhion & 2y o o 1M 2R72k5 PRELIMINARY SCHEMATIC!
Lilon 435V ® O+ 80K
i ® O
& Disable o o 0__15.0l R27
s 1gh 21 | o & 2 RZEQ 100K
= 5l 23 [ o ol 24 82 R29 . - -
° o Bok Safety Timer Configuration
TSW-112-07-G-D
Timer Configuration Jumpers. No Jumper = No Charge
GND P -
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