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1 ‘ 2

; | 4 \ : | 7 | :
U100 Change IC U101 to adjust voltage from 2.8 to 3.6V EZFET_LDOOUT
» 13 P1.OTAOCLK/ACLK P2.O/TALL g EZFET VCCENL 1o Power switch et vBUS TPS773533: 3.3V to Current Sense Ampllifier
¥ —> P1.1/TA0.0 P2.1/TAL.2 {5 EZFET_VCCEN2 EZFET_VCC
EZFET LEDO 20 P1.2/TAOL P2.2/TA2CLK/SMCLK k28 U101 TPS73533DRVR
R101 390 EZFET LED1 21 ’ ’ ' 29
p P1.3/TA0.2 P2.3/TA2.0 == EZFET_DCDCPULSE >to DC/DC-MCU IN ouT
D101 Green EZFET LED2 22 30
'y R103 390 5 P1.4/TA0.3 P2.4/TA2.1 BT
¥ 5 P1.5/TA0.4 P2.5/TA2.2 BT EN NR
ETa P1.6/TA1ICLK/CBOUT P2.6/RTCCLK/DMAEO <33 EZFET _UARTCTS » to Target-Connector 1uF 0.1u 0.01uF
2| P1.7/TAL.0 P2.7/UCBOSTE/UCAOCLK {_EZFET_UARTRTS > N
[ D102 Yellow I /UCBOSTE/UCAOCLK | EZFET_UARTRTS > (not used) o] 0.01uUF 2 2uF TuE
4 % EZFET SDA 34 +-] P3.0/UCBOSIMO/UCBOSDA P4.0/PM_UCB1STE/PM_UCAICLK fail CND
== to DC/DC-MCU 35 ' f T 5 42 = = =
EZFET SCL 25~ P3.1/UCBOSOMI/UCBOSCL P4.1/PM_UCB1SIMO/PM_UCB1SDA |[a== EZ GND EZ GND EZ GND o ~
- —<u>gf75 P3.2/UCBOCLK/UCAOSTE P4.2/PM_UCB1SOMI/PM_UCB1SCL a3 < EZFET_SBWTDIO » 1o Target-Connector . o X | | 1
EZFET_UARTTXD <> P3.3/UCAOTXD/UCAOSIMO P4.3/PM_UCB1CLK/PM_UCALSTE = EZFET _SBWTCK 3 — = =
to Target-Connector o= ARTRXD 38 -] P3.4/UCAORXD/UCAOSOMI P4.4/PM_UCAITXDIPM_UCA1SIMO |25 EZFET_NC_TMSC > (not used) = EZ GND  EZ GND EZ GND
P4.5/PM_UCALRXD/PM_UCALSOMI |28 EZ_GND
P4.6/PM_NONE |3l
P4.7/PM_NONE |28
EZFET Vref —-{ P5.0/ABIVREF+VEREF+ P6.OICBO/AO [ael— EZFET A VBUS to Voltage-Divider Targ et Connector
=== P5.1/A9/VREF-/VEREF- P6.1/CB1/Al [e=—— EZFET A VCCOUT2ADC
(():11?,?: » E%Eg ggg\‘w g; P5.2/XT2IN P6.2/CB2/A2 <»>i’—< EZFET_LDOCurrent_Sense
: Y100 4 MHz T P5.3/XT20UT P6.3/CB3/A3 BCH from Current-Sense
T— S P5.4/XIN P6.4/CB4/A4 EZFET_DCDCIO0 8 —
- 2 =24 P5.5/XOUT P6.5/CB5/A5 <= EZFET _DCDCIO1 s =
| TGNDJ___}: . P6.6/CB6/AG EZFET_DCDCRST > B e J101
- L — P6.7/CB7/AT7 |s EZFET_DCDCTEST R104 10.0 1 )
= - a EZFET_SBWTCK ?—'Wv—‘—l— SBWTCK TST/SBWTCK
EZ_GND ® o {EZFET D P g PU.O/DP PJ.0ITDO 2 EZFET TDO > & 8 to Host-MCU 7T SpwTDio —R192 w200 ® g SBWTDIO g —T0E 55 —<_RST/SBWTDIO to Target
g EZFET_D_N <> PU.1/DM PJ.1/TDI/TCLK 2 EZFET _TDI I to Target{ P1.1_UART_RX R107 100 7 E <TXD< g HM’ - EZFET UARTRXD o Host-MCU 3.3V
° 51 PJ.2/TMS 3 EZFET_TMS £ to Host-MCW_EZFET_UARTTXD AMN— 9 t >RXD> g 10 P1.2_UART_TX >to Target T
£ (EZFET_PUR > - CEZFET_TCK > § .
EZFET_PUR PUR PJ.3/TCK <<= EZFET_TCK 3] EZFET VCCTARGET I o g ;x = 2
EEEET xls 55 lvig RSTINMI/SBWTDIO g EZFET RST g EZFET _VBUS 13 GND 14
core 17 _1vcore TEST/SBWTCK -2 EZFET_TEST g
= 5.0V
EZFEETZT/%T§|;/ BUSkL52 1 veus QFN PAD (23 = =
54 1vusB VSSU ‘1‘2 EZ_GND GND
c1o8 _L c100 J_cno BAFETVCC 4y | vea ees 56
0.22u 0.47u 0.22uF 15 16
: : : DVCC1 DVSS1
40| pvece pvss2 |22
= = = SP430F55Z28IRGCT
EZ GND EZ GND EZ_GND = EZFET_VCC
EZFET_VCC EZFET _VBUS EZ_GND
j_ 4 R108
S 47k -f-
+0111l0112__0113__0114 c115_1_cu16 Reset Circuit Current Sense An |p| ifier
4.7u 1uF 0.1uF T 0.1uF 4.7uF T 0.1uF EZFET_RST
117 EZFET _VBUS
1000pF
EZ_GND EZ_GND EZ?GND c118 c119
= 0.1uF 10pF
U102 INA214AIDCKR
USB-Interface EZFET_LDOOUT L , . toHostMCU
R109,,, 10.0 o = V+ OUT —— EZFET_LDOCurrent_Sense
| EZ_GND
EZFET_5V 4
from 3.3V Power lcuo IN+
R110 ,,, 0 o - EZFET_VCC 1000pF 5 N
Place either R110 or R112 A [ R111 10.0 |
AMN——@ 1 2
DNP Cl21_1 _Ci122 REF GND
47uF T 0.1uF
o319 J102
= = EZFET_VBUS 1
g 105164000L1100 D103 EZ_GND EZ_GND =
) VBUS 4%1 |—0—N ® EZ_GND
0 ohm
% D- -2 B0O530W-7-H USB D N R113 A 27 EZFET D N 8
=
= o L3 USB D P R4 ,, 27 . -~ o SFETEFS TAG-Connector (Host Debug)
[ o
N T
w —- l RIS LA EZFET_PUR
1D L101 ::(l:ézg (1332: R116 EZFET PUR » g Host-MCU Debug Connector
oND L8 O U103 P P™ % 1.0Meg
lI50'0hm 3 101 NC 2
5 lio2
= —_— pr— — —
|| o £7 GND 1 {yee oD |4 = = = EZFET VCC EZFET_TDO EZFET_RST
\ 4 — EZ_GND EZ_GND EZ_GND DNP
TPDZEUOIDRLR - B B EZFEL DI gEg LE:iT
1 (_EZFET TCK > —=
C125 ¢RI117 —=—=C126 EZFET_TMS =
0.22uF 333k 0.1uF EZ_GND
q = =
== EZ_GND EZ_GND
EZ_GND
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DCDC-MCU

DCDC-Switch

licensors do not warrant that the design is production worthy. You should completely validate and test your design implementation to confirm the system functionality for your application.

EZFET 5V
EZFET _VCC U104
to Voltage-Divider {_EZFET_A_VCCOUT >#§u> P1.0/TAOCLK/ACLK/AO/CAO ° °
to Cal-Resistors < EZFET DCDCCAL1 3 P1.1/TA0.0/A1/CAL —TIC127 _T_C128 _T_C129
rRi1s L Lrito t© DCDC-Switch <_EZFET DCDCPULSE — P1.2/TA0.1/A2/CA2 2 2UF A7UF 0.1uF
47k3: 47K to Host-Mcu $_EZFET DCDCIO0 P1.3/ADC10CLK/CAOUT/A3/VREF-/VEREF-/CA3 : : :
: : 0 Host- EZFET_DCDCIOL 5 4 P1.4/SMCLK/TAQ.2/A4/VREF+VEREF+/CA4/TCK
to Voltage-Divider EZFET_A_VCC 6 P1.5/TA0.0/SCLK/A5/CA5/TMS to Cal-Resistors
EZFET_SCL 4 ’ P1.6/TA0.1/SDO/SCL/A6/CAG/TDI/TCLK P2.6/XIN/TAO.1 12 EZFET DCDCCALO =
EZFET_SDA 8 P1.7/CAOUT/SDI/SDA/A7/CA7/TDO/TDI P2.7/XOUT <= EZFET_DCDCCAL2 EZ_GND D104 L R120
s ~
9 == 1 3470
to Host-MCU to Host-MCU EZFET_DCDCRST [T RST/NMI/SBWTDIO 0100
EZFET DCDCTEST gy | VAR 17 R121 820 3 1 I DMG1013UW-7
EZFET _VCC 15 QFN PAD 3 EZFET _DCDCPULSE WW——@ L 4 h:}
AVCC AVSS to DCDC-MCU
16 | pvec Dvas |14 2 N‘J . L102 EZFET_VCCOUT
+ C130 c131 SP430GZ452IRSATOR . AS40-05.215 ™ ¢
4.7uF 0.1uF = ' 2.2uH
EZ GND 1 Q101
BC850CW, 115 g2
= f i E;’}\%io 05,215 -
= ~ -05,
EZ_GND DyR DNP
R123
R124 0.047
- - O — ~N
Voltage Dividers .
EZFET_VCC EZFET_VBUS EZFET _VCCOUT EZFET _VCCOUT — — —L— — —
« « EZ_GND EZ_GND EZ_GND EZ_GND EZ_GND
$R125 s R126 $R127 C134 $R128 C135
3220k 3 240k 3 220k 33pF $ 220k 33pF H
to DCDC-MCU to Host-MCU to DCDC-MCU to Host-MCU Powe r SWItC h
< EZFET_A_VCC [ EZFET_A_VBUS EZFET_A_VCCOUT EZFET_A_VCCOUT2ADC
$Rr120 | ci36 sR130 _L c137 EZFET_vCC U105 EZFET VCCTARGET
< 220k 33pF < 150k 33pF 1 14
L VIN1 VOUT1
0—‘| qp—‘l 2 1viNg vout1 [ 12 o4
C140 C141
= = T 1uF 0.1uF 3 o] ont i
EZ_GND EZ_GND
- - 4 | vBiAS 10
¢ EZFET_VCCOUT
- - - 6 8
VIN2 VOUT2
DCDC-Calibration Resistors [ e vours |8
to Host-MCU to Host-MCU
EZFET_VCCOUT a O 11
T Software-controlled DCDC converter EZFET VCCEN2 4 < EZFET VCCENL el 15
EZFET_DCDCCALO - p
EZFET DCDCCALL —R134 330k ¢ Energy measurement method protected under U.S. Patent RIS R136 TPS22968NDPUR L
EZFET DCDCCAL2 —R137 44, 6.81K Application 13/329,073 and subsequent patent applications. EZ GND
EZ_GND EZ_GND EZ_GND
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MSP430G2xxx Target

0 P2.6_PWM

P2.6_XIN DNP C10]|12pF
N
<
vl
32.768kHz
P2.7_XOUT DNP C11||12pH GND

P2.7_ 10

Populate R3/R6 to connect to BoosterPack headers.
Populate R4/R5 to connect to 32.768 kHz crystal.

3.3V
*c2 c3 ca MSPL
10uF 1uF 0.1uF XUL 2 s
—2] P1.0/TAOCLK/ACLK/AO/CAO P2.0/TALO fae3—
—3{ P1.1/TA0.0/UCAORXD/UCAOSOMI/AL/CAL P2.UTALL faed—
= = = 1 20 = —4| P1.2/TA0.1/UCAOTXD/UCAOSIMOIA2ICA2 P2.2TALL faetl
GND GND _ GND GND —3 P1.3/ADC10CLK/A3IVREF-VEREF-/CA3/CAOUT P2.3TALO faetl
P1.0_AO_LED1 2 19 P2.6_XIN —SL P1.4/SMCLK/UCBOSTE/UCAOCLK/A4/VREF+VEREF+CA4TCK P2.4TAL2 faet2
—Z{ P1.5/TA0.0/UCBOCLK/UCAOSTE/AS/CAS/TMS P2.5TAL2 fetS
P11 UART RX 3 18 P2.7 XOUT 14| p1.6/TA0.1/A6/CA6/UCBOSOMI/UCBOSCL/TDITCLK P2.6/XIN/TA0.1 e
15, p1.7/A7/CA7ICAOUT/UCBOSIMO/UCBOSDA/TDO/TDI P2.7/X0OUT |xi8
P12 UART TX 4 17 TST/SBWTCK 1
5 " <% RSTINMI/SBWTDIO
P1.3 1/0_S1 RST/SBWTDIO —— TEST/SBWTCK
PL4_A4 6 15 P1.7_SPIMOSI S pvss |—22
-pin devi z -pin devi
14-pin devices <_P15_SPICLK PL1.6_SPMISO_LED2 > 14-pin devices S IAGISEIINGG
20-pin devices P2.0_1/0 8 13 P2.5 1/0_LED3blue 20-pin devices
2 =
P2.1_12CSCL_LED3red P2.4_1I0 eI
P22 12CSDA 10 11 P23 /O LED3areen Place the MSP1 device in the XU1 socket, with the pin 1 indicators lined up
T0-44-320-41-001000
The device is placed on a 20-pin DIP socket.
3.3V D1 3.3V
PL.0_A0_LEDL R4 30 N 14
N J1 J2
R6 General Purpose Button J6 Green = —_
47.0k GND 1|54y GND 20 GND
. P1.0 A0 LED1 )—g Analog_In PWM/GPIO ! ig P2.6 PWM
P1.3 1/0_S1 D2 P1.1 UART_RX 2 LP_UART_RX GPIO! 17 P2.7_1/O0
2 1 R8 470 P1.2_UART_TX 3 LP_UART_TX GPIO I TST/SBWTCK
e P1.6_SPMISO_LED2 N—o P13 II0_ SL ® 2 GPIO! ReT |18 RST/SBWTDIO
\\ P14 A4 = Analog In SPI_MOSI T2 P1.7_SPIMOSI
37 Red p— P1.5 SPICLK 8 SPI_CLK SPI_MISO 3 P1.6 SPMISO LED2
oND P2.0_I/O o] &Pio! SPI_CS/GPIO | —= P2.5_I/O_LED3blue
— — — P2.1 12CSCL LED3red 2 10 12C_SCL SPI_CS/GPIO ! T P2.4 1/0
= - - !
GND GND GND P2.2_12CSDA .+?— 12C_SDA GPIO! P2.3 I/O_LED3green
33y DNP DNP
3.3V 5.0v
D3 —l: J3
R10 Reset Button R11,,, 24 N 1 sv |21
47k J8 GND |—22 DNP
S2 6 R A,
3 4 P2.5_I/O_LED3blue @ ® o —; R12 10 A )
RST/SBWTDIO @ ? o0 P2.1 12CSCL_LED3red ®* © 2 AWV N
P2.3 I/O_LED3green 3 @ GA.
c13 1 2 | . =
Tooopr  ONP R13,,, 16 b 3 a3y s.0v GND
9-337/R6GHBHC-A01/2 Ja < J5 <
= — — e e = ; = ;
GND GND GND GND GND b PNR 5 2uPyR b BNR ;) 2uPhR
. - —— ——
The General-Purpose-Button is placed on the left side of the 9 9
Board. The resistor and the capacitor have package size 0603. C r stal Se I ecti O n —— ——
The Reset-Button is placed on the top-side of the board within y GND GND
the ezFET-area. C8 is a spare cap close to the Reset-Button for
EMI-Purposes. R3
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1 2 3 4 5 6 7 8
MH1 MH2 MH3 MH4
- n Shunts for Target-Connector
SH-J101-1 SH-J101-2 SH-J101-3 SH-J101-4
PCB PCB
LOGO LOGO
ESD Logol FCC disclaimer Place J101: 1-2 Place J101: 3-4 Place J101: 56 Place J101: 7-8
SH-J101-5 SH-J101-6 SH-J101-7
PCB PCB PCB
LOGO LOGO LOGO
ROHS Logol Tl Logo 1 Texas Instruments Place J101: 9-10Place J101: 11-12Place J101: 13-14
CEZLOGC)lg DNP DNP DNP
CE Wk Shunts for LEDs
SH-J6 SH-J7
Place J6: 1-2 Place J7: 1-2
SH-J8-1 SH-J8-2 SH-J8-3
Place on Pin 2 only Place on Pin 4 only Place on Pin 6 only
775
Assembly Note
Place the shunts for RGB-LEDs (SH-J8-1, SH-8-2 and SH-J8-3) only on the right pins of J8
USB1
MECH
AK67421-0.3
272
Assembly Note Stan d Off
These assemblies are ESD sensitive, ESD precautions shall be observed.
ZZ3
Assembly Note H1 H2
These assemblies must be clean and free from flux and all contaminants. Use of no clean flux is not acceptable.
zz4 MAE-10 MAE-10
Assembly Note
These assemblies must comply with workmanship standards IPC-A-610 Class 2, unless otherwise specified.
776
Assembly Note
Place a click-in Standoff (MAE-10, KangYang) in hole MH1/MH2. Parameters for Standoffs were manually adapted for BOM generation.
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