2 3 4 ‘ 5 ‘ 6
V3p3 u7
Buffered STOP and START traces 6 ( TP5
from the buffers to the MCU must el W <TDC1000 MCU_STOP r
be completely symmetrical to avoid STOP 1 CLKIN Y1 R?f?
Directly connected STOP and START traces from introducing timing delay 33 =
TDC71000 to TDC7200 must be completely NC 5 GND
symmetrical and as short as possible to avoid NG 7 STOP OUT
introducing timing delay V3p3 V3p3 - Buffered STOP and START traces
2 16 GND 4 from the buffers to the connectors
R}j? TX2 must be completely symmetrical to
200 C25 C26 CDCLVC1102PW = avoid introducing timing delay
o R31  vcom 0.01uF] 0.1pF GND =
——MWA——————
A X1 5.36k V3p3 us ND V5p0
200 vCoM oD 5 vop Yo 3—<<TDC10007MCU78TART TP7
START 1 8 R33 r
co28 c27 CLKIN Y1 vvv =
® 51pF NG 38 GND C29 C30 C31
7 0.1uF 0.1uF 1uF
0.01uF W e Vap3 V3p3 NC —— START_OUT r%l
$R35 GRD c32 f 2o 16 oD GND
$10.0Meg START 51pF C33 C34 CDCLVC1102PW =3
N 0.01uF) 0.1uF GND =
GND
sRae6 = =
310.0Meg GND GND
STOP
N
= > C36
GND o 1000pF
k| o 3
i ©
R38 RTD2 nl o Interstage Passive Filters:
1.00k  RTD1 Configured for 1MHz
Al the labels appearing on pin 2, 4, 6, 8, 10, ololS] o Cf I & Kl ~ o w «
12 and 14 must be marked on the PC board =
Pin 1 and pin 14 of the connector GND oL S E oo T 8 zZ £ =z U0 TP10
must be marked on the PC board TX2/RX1or TX2 EEY 5 % O ® ® £ 3 § g mociooorw
rre 3 2o 5 & o 2 R39 TP18
5 2R41 © o — VCOM 50
13 1 20 VCOM_OUT —=
‘——O O TX2/RX1or RX1
a1y ol 12 GND
= 9 o O 10 Place filter caps
GND 7 8 Place the ground TP to VDD pins
5 12 9T TX1/RX2 or TX1 >R42 close to VDD jumper - - i
S0 o= TX1/RX2 or RX2 30 1 1T o %o 2 Shde
19 9= TP avpp ==C46 ==C37 =C38 | |28 o 238 £ ¥ § -202% ¢
AVDD 10uF 0.01pF| 0.1pF >> > 00nO0 O I @ uwWrkxouw O V3p3
R1D1 GND  JP3 = = = QY § IKYY & | M 9eEES €
RTD2 1 GND GND GND R43
@ @75 vbD TDC1000 24 = 10 0k DXP DXP
e 60 ohm GND ° \ < TDC1000_ERRB <|3|39
GPIO5 GPIO7 SH-JP3 VDD _IT‘. < 1]
GPIO4 GPIO6 TDC1000_CHSEL
V3p3 C40 C41 = 10pF
GPIO3 TDC1000_CHSEL 0.01pF 0.1pF
GPIO2 USB_5V R44
GPIO1 — —
. JP4 . GﬁD ﬁD DxP 1.00k TP15 TP16
Pin 1 and pin 10 of the connector GND !_ 2 VIO @, <TDC1OOO—RESET
must be marked on the PC board d 60 ohm R45 33 N TRIGGER_IN 1
U1 SH-JP4 VIO SPI_MISO CLK &R
ePiod 1 [0, 105 8 T5C1000 CHSEL C418 42 must be close to TDC1000RX 50408 MSP“?’O—TR'GGER»_M‘N ——7DC7200_TRIGGER LMH6601MG RaG car
GPIO3 ;23 102 106 | 3 GPIO7 Eg‘sé;::ﬁsg:'g:{‘;gf{gﬂ% TDC1000_SPI_CSB coMPIN  R47 - < cPU_CMP_OUT
GPIO2 4] 03 107 —¢ GPIO6 P Caz 0——<<TDC1000_ENABLE * on 10pF
GPIO1 1104 108 GPIO5
RX1 || JP5
9 11 TRIGGER_SOURCE_SEL
=P 300pF COMPIN_OUT
TPD8E003DQDR c43
RX2 |1
= I Ean? SH-JP5
GND 300pF =
GND
V3p3
Y2
B4 4 oo ouT L3 0SC ouT
60onn CHT__1 C5 )
0.01yF, 04uF OSC . ENABLE Y>—{ STANDBY GND
ASEMB-8.000MHZ-LY-T
8MHz
_ — sR48
GND N 333
SH-JP6
s CPU_CLK_OUT ), tle o2
EXT_OSC ! R o——ExtClock 2 1o :L CLK

142-0701-201
N|™

@
z
o

0OSC_SOURCE_SEL
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Place the TP close to the IE

TDC7200 Power JP SH-JP1
TP1 JP1 V3p3
GND of+
60 ohm
Place caps close
to the pin C1 C2
0.01uF | 0.1pF |<
o
lw)
= = 2
GND GND I
N
= 14 e
AUYS el Place cap close
Vap3 SCLK VREG 13 to the pin
DIN cLock <=2 9 KcLk I?SF
R2 DOUT sTOP t————<(( sTOP =
10.0k — ND
cs START k———— ((START G
DNP _ R3
MSP_TDC_INT ) o x 8 o wT TRIGG 2—3‘§N—<<TDC7200_TR\GGER
DNP
1 7
MSP_TDC7200_EN ), x ENABLE GND 1
TDC7200PW = =—KcPu_cLk
GND
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2 4 5 6
STOP is connected to TA0.0, as this has quickest
responding ISR. In this way STOP pulses can be
closer together.
START is connected to TAO.1, which is slower.
This produces a delay to timestamp, but this can
be compensated.
TRIGGER is on TA0.2, used to reset counter so
there are no rollover issues.
U2
>%3<N> P1.0/TAOCLK/ACLK P2.0/TA1.1 gg > MSP_TDC7200_EN
TDC1000_MCU_STOP 20 P1.1/TA0.0 P2.1/TA1.2 <N>28 S TDC1000_ENABLE
TDC1000_MCU_START 21 P1.2/TA0.1 P2.2/TA2CLK/SMCLK <1ng > TDC1000_CHSEL PEAK DET
AFE SPI uses MCU MSP430_TRIGGER 25 P1.3/TA0.2 P2.3/TA2.0 30 » TDC1000_RESET T ?
USCI BO SPI GPIO7 23 P1.4/TA0.3 P2.4/TA2.1 <N>31 R51 33.0 S TDC1000_ERRB
- MSP_TDC_INT 7 P1.5/TA0.4 P2.5/TA2.2 32 MA— » CPU_CLK_OUT oXpP
>%5<N> P1.6/TA1CLK/CBOUT P2.6/RTCCLK/DMAEO <N>33 S TDC7200_SPI_CSB DNP
OSC_ENABLE> P1.7/TA1.0 P2.7/UCBOSTE/UCAOCLK <= TDC1000_SPI_CSB
Place holes on the SPI SPI_MOSI < R6 MW 33 CPU MOsI gg P3.0/UCBOSIMO/UCBOSDA P4.0/PM_UCB1STE/PM_UCA1CLK <%< \T‘
lines for probing SPI_MISO X R7 33 CPU SCLK 36 P3.1/UCB0OSOMI/UCBOSCL P4.1/PM_UCB1SIMO/PM_UCB1SDA 3 GPIO1 —
SPI_SCLK MW 37 P3.2/UCBOCLK/UCAOSTE P4.2/PM_UCB1SOMI/PM_UCB1SCL 7 GPI102 GND
3577 P3-3/UCAOTXD/UCAOSIMO P4.3/PM_UCB1CLK/PM_UCA1STE <u§é>< CPU CMP =SBNRE=X CPU_CMP_OUT
GPIO6 p—————— =51 P3.4/UCAORXD/UCAOSOMI P4.4/PM_UCA1TXD/PM_UCA1SIMO @éGPm " *
cPU CLK> P4'5/PM—UCA1RXD/E4M5}’JD"’\:AA1,\?C)O,\"\/IIEI 47 GPI04 A LINK Place Cap as T Choose proper resistor
- 2 AT e D 261 close as possible DNP values to comply with
. = D2 Green to the MCU pin DlP the MSP430 ADC input
vi DNP 13 P5.0/A8/VREF+VEREF+ P6.0/CBO/AO ;—((GPIOS R12 W MEAs requirements
P = 1 R1?1.. 0 €7<N> P5.1/A9/VREF-/VEREF- P6.1/CB1/A1 3 CPU CMP P =
2 1S ™ 3 Wy 58 P5.2/XT2IN P6.2/CB2/A2 <N>—|4 PEAK DET D3 Orange GND —
— G =T L 4 > P5.3/XT20UT P6.3/CB3/A3 4? 9 GND
GND | ABMM-24.000MHZ-B2-T ;3jg o P 16
24.000MHz —C6 : P6.6/CB6/AG <EL EN EX VDD i
30pF P6.7/0BTIAT 8 EX VDD_FAULTB  V3p3 GED JTAG Programming Interface
bp 50 PU.0/DP PJ.0/TDO <N>60 J-‘:AG -‘:JO
DM 52 61 JTAG_TDI R14
PU.1/DM PJ.1/TDI/TCLK = = %
c7 30pF s PJ.2ITMS k82 JTAG TMS 33k V%{)S $
= PUR 51 | PUR PJ.3/TCK 63 JTAG TCK JTAG TEST
GND — R15 GND
P 1 VCORE TEST/SBWTCK
V18 VCORE  VUSB VBUS 53 65
T T T JP2 VUSB 54 | /BUS QFNPAD ™6
y 1 VUSB VSSU —37 0
c8 c10 ==c11 Sz . 1| ot ey 56 co
0.22uF | 0.47uF| 0.22pF 1(5) ea DVSS1 ;g 2200pF
— — — DVCC2 DVSS2
GND GND GND MSP430F5528IRGC =
C12 =—C14 —=C13 GND
SH-JP2 0.1pF | 0.1pF | 0.1pF L
= = = GND
GND GND GND
AVDD
R17
51.1k
U3 c15 Radj
3 — $R18 TP4 V5p0
USB | U 6.8pF ‘I102k zt U4
USB Physical Interface V5p0 4 ADJ VOUT 5 1] N ouT 6 <USB_5V
[=2] [oe]
4 4 1 VIN GND 2 c16 — FAULT ILIM S
VBUS 1 2.2uF C17
Dl 33 ,,R21 2 R19 LP2980IM5X-ADJ 3 en an R20 1uF
DP 3 1.0k Cc18 240k
33"""R22 4 10uF TPS2553DBV-1
5 Board P GND R23
Lroa oard Power é; D4 100k = V3p3
3$1.5k J2 Green GND GND GND =
o]~
Us o— PUR ) V3p3 GND
1 4 R25
7 ] '01 1o 5; i GND = — 1.0Meg
102 104 —=< $R26 GND GND EX_VDD_FAULTB
6 3 333k U6
VCC  GND sw1 LR LP2985AIM5-3.3/NOPB R27 EN_EX VDD
—L 19 _—
SE TPD4E004DRYR —'—o0-o-2 VUSB VBUS a ~Y Y\ ° —' N out —2 .
A 744043220 l
R28% BSL C20 GND 3 — 4 C21
12M 3 220pF D5 ON/OFF ~ CBYP 2 2uF
GND GND C22 C23 GND
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GND GND ' N 0.01uF
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H1 H2

SJ61;1 SJ61;1

PCB

LOGO

Texas Instruments

H3
H4

SJ61A1
SJ61A1

LBL1

Label Table

X X X Variant

Size: 0.65" x 0.20 "

Label Text

001

TDC1000-TDC7200EVM

Zz1
Label Assembly Note

This Assembly Note is for PCB labels only
772

Assembly Note

These assemblies are ESD sensitive, ESD precautions shall be observed.

ZZ3

Assembly Note

These assemblies must be clean and free from flux and all contaminants. Use of no clean flux is not acceptable.

ZZ4

Assembly Note

These assemblies must comply with workmanship standards IPC-A-610 Class 2., unless otherwise specified.

ZZ5

Assembly Note

Place shunt SH-JP6 on pin 4 and pin 3 of JP6

276
Assembly Note

Place shunt SH-JP5 on pin 1 and pin 2 of JP5
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