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[1] PWR_FLAG PWR_FLAG
Power stage
1uFE—b o+ T+ —LF]02 —_ —_ GND VDD
1 1 Power conversion stage
J3 a‘ 1/0- TF- Ju 9
/ R1 R2 —-1/0+/1/0—: input/output of the power stage.
1 2 2 —TF+/TF—: Connection to the transformer.
J5 EI L+ 2 OR 2 OR —L+/L—: connections to the load.
21 21
1 ] ] A
J6 a‘ L- 4 3 lio_meas 4 3 lio_meas_filt Measurements (outputs)
3 5 - 3 5 IL_meas_filt —Vio_meas, Vio_meas_filt: input/output voltage measurement, raw and filtered. This
SW'C—)SW c WonVio -~ -~ - voltage is taken before the output switch,
SW_L - Vdc 8 7 Vio_meas 8 7__ Vio_meas_filt —Vdc_meas, Vdc_meas_filt: Input/output capacitor voltage measurement, raw and filtered.
Sw 0—)SW,L VdCD*VC 10 9 Vdc_meas 10 9 Vdc_meas_filt —Vc_meas, Vc_meas_filt: Coupling capacitor voltage measurement, raw and filtered.
——PSsw_0 VcD—I. 12 11 Vc_meas 12 11 Vc_meas_filt —lio_meas, lio_meas_filt: Input/output current measurement, raw and filtered.
lio+Cf— f°* 14 13 I 13 —IL_meas, IL_meas_filt: Inductor current measurement, raw and filtered.
lio-p{—!°~
Lagl_IL+ 161 15, 161 15, Drivers (inputs)
- 7 —J8 —SW_C_D: Cuk converter switch.
IL-O— 4 4 —SW_L_D: Load switch. Meant to switch a load to the output of the power stage.
GND vee GND vee —SW_0_D: Output switch. Meant to connect/disconnect the output of the power stage.
Notes
[1] vdd, Vcc and GND are global labels and are used in all sheets. Vdd powers
Current measurements GND gate drivers. Vcc powers sensors and conditioning circuits, and is derived from Vdd.
'E°*—)Ho+ Ho,meas[}—'f"'meas N 3 [2] This resistor is placed here in order to prevent this pin to float, which could
lio—_ Koo lio_meas. filtol'To-meas_filt [3] be an issue for board connected to this connector. This can also be used to allow
Ly, L measpl_L-meas 2 L gip to use the connector with only one row, instead of two.
—PIL+ _measC— . L 13
=B \L,measzltD—'L'meas'f'" 6 5;: [3] This resistor is placed to allwo the connector to be used with anly one row.
8 7 SW_0.D This is for testing only. Be careful not to short driving signals!
10 9 SW.LD [4] Vdd_in is the main power supply coming from the outside. Vdd is
12 11 SW.CD derived from Vdd through a fuse and a TVS diode. This many Vdd_in/Vce
Voltage measurements 14 13 connectors were placed just to allow other stuff to be connected to
5 the board later, in case it is needed.
Vie__L o VTo,measD—zfo'meas A 161, {15,
VTo,measzltD—v'do'meas' ! 79
c_meas
Vdc Vdc_measCy—,, .~ .
—PVdc vdc,measzltD—z:c;";::s'f'" GND vee
Ve Ve_measCy—, — .
—pPVe VC,measzltD—vc'meas'f'lt
vce vce
vdd_in . 4 220 vadin 42 4 312 4 13
Drivers 3 3 3 5
SWLD_bey cp sw_c—2o¥-C 2 2 2 2
SW_L_D SW_L 1 1 1 1
SW.0 D—)SW,L,D SW,LD—SW 0 = = - L
- —PSW_0_D Sw_ocr—""—
GND GND GND GND
V/T\iLM317 Vjc o~
DVin _ VoutDy VDD
z vdd_in_FL D1
A D2 LED_Small_Filled
< R
GND 2%
GND
GND
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[1] This additional diode is meant to alleviate the current that is conducted
by the body diode of the MOSFET. The same is applied to the other MOSFETs.

i io— Vdc - L1
lio+ lio IL+ l\L TR
L [2] These resistors form a voltage divider that applies Vgs to switch the
MOSFET. Two resistors were added in the lower part of the divider in order to
P2 RS [4] allow the MOSFET to be used with higher Vds.
RB 2102 2GS 2104 o165 SW_C bt } 20R | D6 CUYJA3gF Ve [3] Snubber circuit of the MOSFET. Exact values will be determined later
TBD |TBD |TBD |TBD R by experiments. Alsa, note that the diode in parallel with the resistor
R10 LITBD c6 TP30—4 might be reversed in some cases.
SW_0 >
- [2] ] 10nF
TBD R [ [3] 5 [4] This many capacitors were placed in order to accomodate different
° $ = footprints. In practice, only two capacitors can actually be used.
3

Tp§2 M L2 JNLD Tp% M HS3

B2 1218 1310
T Tf 1

Power Measurements Inputs
0+ /04 Vie o Sw_co—W-C
0= 410~ Yde  pyde Sw_Lo— WL
L+ o Ye  ove Sw_op—2¥=0
= = liot oo+
LIPSV lio= 5o
= OTF Ly S+
L= -
000
H4 H5  H6
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vcce
vcce
Ul oo ACS730xLCTR-20AB
cs4 _|css Mo+ 2lp, O
& 7 lio_sens
1000F JAuF o 3 o ViouTH—
—IP- & VZCR
GND 10 C12 MRr12
TBD ITBD
GND GND VCC
vcce
vcce
U2 oo ACS730xLCTR-20AB
cs6 _cs57 L+ 2lp, O
Ao Taa = viout | L Lsens
n u
=_Slip- 2 vzcr}®
GND [ C13 MARr13
$I’BD ITBD
GND GND  VCC
Inputs Outputs
S lio+ lio_meas A
lio+D = Dlio_meas
lio-D> "It_ ::i_meas_ﬁlt Dlio_meas_filt
IL+D IL+ ILmeas it Dll_meas
IL-D—= meas DIl_meas_filt

lio current sensor conditioning

lio_sens_ |.. outDy—,
P outfiltol—
TPeeﬁlio_sens
P9
GND

lio_meas
lio_meas_filt

IL current sensor conditioning

IL_meas
ILsens_ |, outlDr—
Din OuLﬁuDileeas_ﬁlt
Tp100_L-sens
TP11
GND
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Vio voltage conditioning

Vio_meas
Vie_ L. outD—.
Din out_filtD—Vio—m eas_filt
Vdc voltage conditioning
Vdc_meas
Vdc . outy—, " "~
—Pin out_filtD—Vdc‘meas‘ﬂu

Vc voltage conditioning
Ve_meas
Ve q outDr—,
—Pin 0ut_mmiv‘;meas_filt
Inputs Outputs
5 Vio Vio_meas 5
Vwo[FVd Vi th)Vwo,meas
VdeD—9¢ oT/r;eas_ —DVio_meas_filt
VeD—'€ C-MEAS_1ydc_meas
Vdc_meas_filt

—DVdc_meas_filt

v Yam Ef?liH)Vc,meas
c-meast_pve_meas_filt
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[1] This pull—down resistor was placed here just to present some kind

of small load to the sensor’'s output. Also, this prevents the amplifier’s
vee input to ever float. I'm not really sure whether this makes a difference or

not. [Future notes: maybe it is better to move this resistor to the output

of the sensor?]

o [2] This RC network can be used to give some kind of low pass filter at the
in_buf amplifier's output. Just remember that if you use this, the output is not
R17 out - R16 LAl €15 _[c16 £ buffered anymore. If the RC network is used, just R might be used to help
H:|»°u | usc damping oscillations at the amplifiers output, in case whatever is connected
TBD |c18 TBD 1uF 110nF | to the output is far away.
[4]
L [2] DNP < [3] 2nd order low—pass filter (Sallen—Key topology). Note that you can easily
turn this in a simple first—order low—pass as well.
4
GND oND [4] Same purpose as [2]

Inputs Outputs
In% in t cf'ﬁ:%mm
OUR_pout_fitt
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[1] This pull—down resistor was placed here just to present some kind

of small load to the sensor’'s output. Also, this prevents the amplifier’s
vee input to ever float. I'm not really sure whether this makes a difference or

not. [Future notes: maybe it is better to move this resistor to the output

of the sensor?]

o [2] This RC network can be used to give some kind of low pass filter at the
in_buf amplifier's output. Just remember that if you use this, the output is not
R22 out - R21 oyt filt €20 _[c21 £ buffered anymore. If the RC network is used, just R might be used to help
{1 | us4c damping oscillations at the amplifiers output, in case whatever is connected
TBD | c23 TBD 1uF 110nF | to the output is far away.
[4]
[2] DNP < [3] 2nd order low—pass filter (Sallen—Key topology). Note that you can easily
turn this in a simple first—order low—pass as well.
GND oND [4] Same purpose as [2]

Inputs Outputs
In% in t cf'ﬁ:%mm
OUR_pout_fitt
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[1] Several resistors were placed in series in order to allow higher voltages
to be measured.
c24 W [2] This capacitor is for testing purposes. Ideally we would not need it, and
I we filter the signal afterwards anyways.
[1] TBD S [3] This RC network can be used to give some kind of low pass filter at the
R25 R26 USA R27 | R28 amplifier's output. Just remember that if you use this, the output is not
in R29 in_buf R30 c25 Jc26 2 usc buffered anymare. If the RC network is used, just R might be used to help
out TBD TBD G°“Lf‘lt 1uF TonF damping oscillations at the amplifiers output, in case whatever is connected
TBD c29 [4] TBD = to the output is far away.
[3] DNP [5] D [4] 2nd order low—pass filter (Sallen—Key topology). Note that you can easily
oND in_buf < turn this in a simple first—order low—pass as well.
- GND
GND GND [5] Same purpose as [3]
Inputs Outputs
In% in t cf'ﬁ:%mm
OUR_pout_fitt
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[1] Several resistors were placed in series in order to allow higher voltages
to be measured.
Cc30 VI [2] This capacitor is for testing purposes. Ideally we would not need it, and
I we filter the signal afterwards anyways.
[1] TBD S [3] This RC network can be used to give some kind of low pass filter at the
R33 R34 UBA R35 | R36 amplifier's output. Just remember that if you use this, the output is not
in R37 in_buf R38 c31 cs2 & U6 buffered anymore. If the RC network is used, just R might be used to help
out TBD TBD G°“Lf‘lt 1uF TonF damping oscillations at the amplifiers output, in case whatever is connected
TBD c35 [4] TBD = to the output is far away.
[3] DNP [5] D [4] 2nd order low—pass filter (Sallen—Key topology). Note that you can easily
GND in_buf < turn this in a simple first—order low—pass as well.
I GND
GND GND [5] Same purpose as [3]
Inputs Outputs
In% in t cf'ﬁ:%mm
OUR_pout_fitt
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[1] Several resistors were placed in series in order to allow higher voltages
to be measured.
C36 VI [2] This capacitor is for testing purposes. Ideally we would not need it, and
I we filter the signal afterwards anyways.
[1] TBD S [3] This RC network can be used to give some kind of low pass filter at the
R4 U7A R43 | Rub4 amplifier's output. Just remember that if you use this, the output is not
in L R RUS in_buf RUG ¢37 _Jc38 2 u7e buffered anymare. If the RC network is used, just R might be used to help
out TBD TBD G°“Lf‘lt 1uF TonF damping oscillations at the amplifiers output, in case whatever is connected
TBD cul [4] TBD v = to the output is far away.
[3] DNP [5] D [4] 2nd order low—pass filter (Sallen—Key topology). Note that you can easily
GND in_buf < turn this in a simple first—order low—pass as well.
I GND
GND GND [5] Same purpose as [3]
Inputs Outputs
In% in t cf'ﬁ:%mm
OUR_pout_fitt
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ug TP12
QSW_C

Vee OUT
IN

IN* GND z—gwu
DGD0211C

GND

Uy TPIS
|5 Jsw_L

Vee OUT
IN
2

IN*  GND —gTP]J
DGD0211C

GND

N
GND TP23

Outputs

SW_C
oW L%)SW,C

- —DSW_L

SW_0

——DSW_0

VDD

C42 | C43 _|Ch4 C45
10uF | 10uF 1 410uF |100nF

3
GND 3
VDD
Chb | C47
10uF | 100nF
$ [4]
GND

[1] The purpose of this resistor is to provide some damping in case the
signal driver is too far away. This resistor should be placed next to

the connector (which is closer to the source of the signal), and the value
should be something between 22R — 220R. I'm not sure if this is really
required, we’'ll leave it there for some testing.

[2] According to the datasheet, the IN pin has a pull—up resistor. Thus,
if this pin is left floating, the output will be enabled. To prevent this,
this pull-down resistor was added.

[3] This capacitors provide the gate’s driving current, and also work as
decoupling for the IC. Maybe just two capacitors would be really required,
but we’ll leave it here for some testing.

[4] This is the driver of the load switch. Since this switch is not intended
for periodic high—frequency switching as the SW_C switch, we don’t need so
much current to turn it on. Thus, it can be slower and the charge
capacitors can be smaller.
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[1] We're placing these resistors because of bad past experience with linear
regulators, when using ceramic capacitors at the output. Turns out that, if

the ESR of the output capacitor is toa low, the output might oscillate around
the regulated value. This is not a big problem when using electrolytic capacitors,

D8 because of their comparatively higher ESR. Anyways, theses resistors should be
—¢— small, something like 1R or even smaller. However, they might make difference.
IN4148
Vin . 10 . Vout,
— o \ Vo ®
[eus Jcuo [cs0 2 [1]
= R56 [R57
10uF | 10uF | 100nF | LM317 1Nh148
TBD LITBD
GND
LC51 C52 _[C53

100nF 10uF 10uF
GND
Inputs Outguts
Vinp—"" —DVout
GNpp—CND
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