V3p3 U7 TP6
Buffered STOP and START traces 6 | 3 ( TP5
from the buffers to the MCU must b2 e <TDC10007MCU75TOP
be completely symmetrical to avoid STOP 1 CLKIN Y1 8 RAZA?
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 L STOP OUT
introducing timing delay V3p3 V3p3 - Buffered STOP and START traces
2.1 16 GND 4 from the buffers to the connectors
R30 TX2 must be completely symmetrical to
0 C25 C26 CDCLVC1102PW = avoid introducing timing delay
200
R31  ycom 0.01uF| 0.1uF GND —
R32 TX1 V3p3 us GND P8 V5pO
536k = i 6 3 TP7
200 = { = £
vcoMm GND VDD Y0 <TDC100RO3_3MCU_START ?
START 1o cLkin v1 -8 —
C28 33 =
l_ R34 c27 NG L5 GND C29 C30 C31
[ 7 0.1uF | 0.1pF 1uF
0.014F Wl e Vap3 vaps NC —— START_OUT IF
= ’ 510pF A 2 4 =
1R35 GND c32 ﬁ = GND = GND
310.0Meg START 510pF C33 C34 CDCLVC1102PW =
N 0.01pF| 0.1pF GND =
GND
sR36 = =
$10.0Meg GND GND
STOP
1 ¥ b
= z C36 I
GND a |_ 10pF
= =
% % 8 B600pF R37
R38  RTD2 B B Interstage Passive Filters: 1.00k
1.00k  RTD1 Configured for 1MHz
V5p0
All the labels appearing on pin 2, 4, 6, 8, 10, ool « @ @ & o o w» ql_
12 and 14 must be marked on the PC board = u9
Pin 1 and pin 14 of the connector GND u10 LMH6601MG TP10 TP18
must be marked on the PC board TX2/RX1or TX2 280 % & % 2 X 5 5 <Z( 5 [TDC1000PW
EEE © B 5 - s 2 ¢ 2 1 R39
z w 8 o & 2 R40
35 S o = yeom 50 vCOM_oUuT —=
18 1o o TX2/RX1or RX1 10.0k =
11 o O 12 GND
= 9 o O 10 Place filter caps V5p0
GND 7 8 Place the ground TP to VDD pins o o
5 © O 6 TXL/RX2 or TX1 close to VDD jumper W
19 Il aa o_%¥m £ 9 BhaE o
AVDD 10pF | 0.01pF| 0.1pF = V3p3
SSW-107-02-G-D-RA AN =
RTDL GND  JP3 = = = gzl o <lQl=lel o | M dfes=sy @
RTD2 1 GND GND GND R53
B> vpbD TDC1000 B2 = 10.0k X
[ 4 11—
, J6 L 60 ohm GND - . < TDC1000_ERRB ??9
GPIO5 4 O O 3 S GPIO7 SH-JP3 VDD 1
GPIO4 & O O 55 GPIO6 V3p3 J_C4O c41 <TDClOOO_CHSEL 10pF
GPIO3 O O TDC1000_CHSEL
< 8 7 0.01uF 0.1uF
GPI02 % O O USB_5V R44
Gpio1 o210 o2
JP4 = = x 1.00K TP15  TP16
PPPC052LJBN-RC = 1 GND GND
Pin 1 and pin 10 of the connector GND @ :_ 2 VIO F;B?’ <TDC10007RESET V5p0
[ 4
must be marked on the PC board 60 ohm R45 33 C/L\K TRIGGER_IN 1
il Stopa O EE:’mlosg MSP430_TRIGGER ) —————<< TDC7200_TRIGGER u12 GND
1 5 C/R42& 42 must be close to TDC1000 - - - LMH6601MG Cc47
GPIO4 1 101 105 TDC1000_CHSEL . L P SPI_SCLK o /-846
2 6 RX pins. Place minimal parasitic 1 BUFF_PGAYS? |1
GPIO3 51 102 106 7 GPIO7 capacitances onto RX1L&RX2 TDC1000_SPI_CSB coMmpIN  R47 11 < cPu_cmpP_out
GPIO2 4 103 107 — GPIO6 p ¢——<< TDC1000_ENABLE oon lg‘vak 10pF
GPIO1 + 104 108 GPIO5 RX1 RA% 3p5 :
ep L9 0 TRIGGER_SOURCE_SEL VpO COMPIN_OUT
TPD8EO03DQDR
RX2 Ra3 >
= 0 SH-JP5
GND =
GND
V3p3
Y2
FB4 4 yop ouT L3 0SC ouT
60 ohm C44 C45 ] R
0.014F 0.1uF OSCﬁENABLE>>—‘> STANDBY GND
SG-210STF 13.0000ML
13 MHz
= = sRa8
GND GND 333
SH-JP6
CPU_CLK_OUT ) ile o2
J8 RAS 4le @13
EXT_OSC W ExtClock 2le mit > CLK
142-0701-201 R50 JP6 _
N il Component value = DNP means do not populate
OSC_SOURCE_SEL
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2 3 4 5 6
Place the TP close to the IE
TDC7200 Power JP SH-JP1
JP1
TP1 u V3p3
- o
GND oo
60 ohm
Place caps close
to the pin C1 Cc2
0.01pF 0.1uF |S
s}
= - =
GND GND I
N]
Ul S
-84 FLAG vbp |14
Place cap close
13 to the pin
Vap3 SPI_SCLK ) SCLK VREG
5 C3
SPI_MOSI ) DIN CLOCK <clk T0F
RL 9 4
R2 SPI_MISO ), o pouT sToP t—<K sTOP —
10.0k N
TDC7200_SPI_CsB PP—— o S START (2 sTART GND
R3
MSP_TDC_INT ), x 84 T TRIGG 2—3'éNv—<<TDc7200jR|GGER
1 7
MSP_TDC7200_EN x ENABLE GND 1
TDC7200PW = =—Kcru_cik
GND
Component value = DNP means do not populate
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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 TAO0.2, used to reset counter so
there are no rollover issues.

U2
1 |;26
5 P1.0/TAOCLK/ACLK P2.0/TAL.1 - < MSP_TDC7200_EN
TDC1000_MCU_STOP > P1.1/TA0.0 P2.1/TA1.2 3 < TDC1000_ENABLE
TDC1000_MCU_START 5 P1.2/TA0.1 P2.2/TA2CLK/SMCLK 5 < TDC1000_CHSEL PEAK DET
MSP430_TRIGGER P1.3/TA0.2 P2.3ITA20 |2 TDC1000_RESET S
AFE SPI uses MCU - 22 p14/mA03 P2.4TA21 |32 & i !
USCI_BO SPI GPIo7 23 ATAD- AR e REL . 33.0 $S TDC1000_ERRB
- MSP_TDC_INT = P1.5/TA0.4 P2.5/TA2.2 <% A < CPU_CLK_OUT RS
>%§u> P1.6/TALCLK/CBOUT P2.6/RTCCLK/DMAEO =2 < TDC7200_SPI_CSB 2
OSC_ENABLE py——————& P1.7/TAL.0 P2.7/UCBOSTE/UCAOCLK |12 TDC1000_SPI_CSB
Place hol thesp  SPLLMOSI R6 w33 CPU_MOSI 34, P3.0/UCBOSIMO/UCBOSDA P4.0/PM_UCB1STE/PM_UCAICLK <1%< \T
0 acef Oesb‘?” e SPI_MISO 22 EYAWREE =FUSCIR gg P3.1/UCBOSOMI/UCBOSCL P4.1/PM_UCBISIMO/PM_UCBISDA [<izs GPIOL
ines for probing SPI_SCLK P3.2/UCBOCLK/UCAOSTE P4.2/PM_UCB1SOMI/PM_UCB1SCL GPIO2 oD
Sl P3.3/UCAOTXD/UCAOSIMO P4.3/PM_UCB1CLK/PM_UCA1STE <u%< CPU CMP b— = CPU_CMP_OUT
GPIOB py———————— 38 P3.4/UCAORXD/UCAOSOMI P4.4/PM_UCALTXD/PM_UCALSIMO | GPIO3
P4.5/PM_UCAIRXD/PM_UCA1SOMI <128 GPIO4 RY O LINK T .
47 W Place Cap as Choose proper resistor
cPU CLK>>—| P4.6/PM_NONE <% ’ :
- P4.7/PM NONE 128 261 close as possible values to comply with
- D2 Green to the MCU pin the MSP430 ADC input
Vi —18 P5.0/A8/VREF+/VEREF+ P6.0ICBOIAD at———<{ GPIOS R12 M MEAS requirements
R13 0 —=1> P5.1/A9/VREF-/VEREF- P6.1/CB1/A1 <L ——
2 g = 1 1} STl p5.2IXT2IN P6.2/CB2/A2 <u§—| SEXKCBA;T 261 b3 oo i
L 4 -8 e P5.3XT20UT P6.3ICB3A3 [ad— Orange oRD
- >%%.> P5.4/XIN P6.4/CBA/AL 12—
GND ABMM-24.000MHZ-B2-T S48t pssixOUT P6.5/CB5/A5
24.000MHz —C6 ’ P6.6/OBE/AG il EN _EX VDD 1
30pF P6-7/CB7/A7 8 EX VDD FAULTB  V3p3 = JTAG Programming Interface
: GND
DP_ 50 pyomp PJ.OMDO k2O JTAG TDO 4
DM 52 PU.1/DM PJ.U/TDITCLK 61 JTAG_TDI R14 [ JTAG_RST
C7 || 30pF ’ T pI2TMS 1162 JTAG_TMS 33k V3p3 &
I PUR 51 ) 63 JTAG_TCK A JTAG TEST 7 JTAG_TCK
— —_— 2 PUR PJ.3/TCK —_ _— L
= RIS N JTAG_TMS =
GND Vi8 55 = 64 JTAG_RST o JTAG_TDI GND
— 9 vi8 RST/NMI/SBWTDIO |2 _—
V3p3 VCORE 17 | \CORE TEST/SBWTCK 59 JTAG TEST 0 JTAG_TDO
R16
V18 VCORE VUSB P2 ¥Bl§§—53 VBUS QFN PAD 62
T T T . VUSB 54 | yuss VSSU ‘1‘4 0
cs c10 ==c1u1 - 1| ea N oos [56 co
0.22uF| 0.47uF| 0.22pF ‘1‘3 DVCCL DVSS1 ég 2200pF
= = = DVCC2 DVSS2
GND GND  GND - MSP430F55281RGCT =
Cl12 ——cC14 —=C13 GND
SH-JP2 0.1pF 0.1pF 0.1pF s
= = = GND
GND GND GND
AVDD
R17
51.1k
U3 c15 Radj
3 g2 - $R18 = TP4 V5p0
CElAF 6.8pF 2102k  GND U4
USB Physical Interface V5p0 4.1 ADJ VOUT b5 . 1N ouT -8 <USB_5V
o|o T 1 2 —I—Clﬁ 4 5
VBUS 1 52 . ' VIN GND | 2.20F ———————————— < FAULT ILIM c17
DM 33, ,R21 2 651-305-142-821 R19 LP2980IM5X-ADJ 3. EN GND -2 R20 1pF
DP 3 1.0k c18 240k
33" R22 4 10pF — TPS2553DBVT-1
2 Board Pi GND R23
sR24 AETONE g D4 = = 100k = V3p3
1.5k ol Green GND GND GND =
U5 | PUR | V3p3 GND
1 4 = R25
2 :8; :8431 55 i GND = =3 1.0Meg
<R26 GND GND EX VDD _FAULTB
6 3 333k .
L1
vee GNb sw1 LP2985AIMS-3.3/NOPB R27 EN_EX VDD
giQF TPD4EOO4DRYR 1 % 2 VUSB L VBUS _ _ YY"\ _ 1 IN ouT 5
A — 744043220 _L
R28% BSL C20 GND 3.] oNOEE  ceYP 4 C21
= = 1M 3 220pF D5 2.24F
GND GND c22 c23 GND
= = 220F %55'("/35922”3‘3 1WF N c24
GND GND ’ 0.01pF =
GND
— —= GND = =
GND GND GND GND
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H1 H2
SJ61A1 SJ61A1
PCB
LOGO
Texas Instruments
H3
H4
SJ61A1
SJ61A1

Label Table

X X X

Label Text

001

TDC1000-GASEVM

N

Z1

Label Assembly Note

This Assembly Note is for PCB labels only

272
These assemblies are ESD sensitive, ESD precautions shall be observed.
773
Assembly Note
These assemblies must be clean and free from flux and all contaminants. Use of no clean flux is not acceptable.

274
Assembly Note
These assemblies must comply with workmanship standards IPC-A-610 Class 2., unless otherwise specified.

275
Assembly Note
Place shunt SH-JP6 on pin 4 and pin 3 of JP6

776
Assembly Note
Place shunt SH-JP5 on pin 1 and pin 2 of JP5

Designed for: Public Rel

[Mod. Date: 12/5/2014

Project Title: TDC1000-GASEVM i3 TEXAS
Number: SV601158  [Rev: B | Sheet Title: INSTRUMENTS
Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not | SVN Rev: Not in version control Assembly Variant: 001 [Sheet:4 of 4
warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its Drawn By:Bahram Mirshab File: SV601158B Hardware.SchDoc [Size: B http://www.ti.com
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. Engineer: Bahram Mirshab Contact: http://www.ti.com/support © Texas Instruments 2014
1 2 4 5 6




	Schematics("All Documents",Physical)
	SV601158B-MSP430.SchDoc(SV601158B-MSP430)
	Components
	C4
	C4-1
	C4-2

	C5
	C5-1
	C5-2

	C6
	C6-1
	C6-2

	C7
	C7-1
	C7-2

	C8
	C8-1
	C8-2

	C9
	C9-1
	C9-2

	C10
	C10-1
	C10-2

	C11
	C11-1
	C11-2

	C12
	C12-1
	C12-2

	C13
	C13-1
	C13-2

	C14
	C14-1
	C14-2

	C15
	C15-1
	C15-2

	C16
	C16-1
	C16-2

	C17
	C17-1
	C17-2

	C18
	C18-1
	C18-2

	C19
	C19-1
	C19-2

	C20
	C20-1
	C20-2

	C21
	C21-1
	C21-2

	C22
	C22-1
	C22-2

	C23
	C23-1
	C23-2

	C24
	C24-1
	C24-2

	D1
	D1-1
	D1-2

	D2
	D2-1
	D2-2

	D3
	D3-1
	D3-2

	D4
	D4-1
	D4-2

	D5
	D5-1
	D5-2

	J1
	J1-1
	J1-2
	J1-3
	J1-4
	J1-5
	J1-6
	J1-7
	J1-8
	J1-9
	J1-10
	J1-11
	J1-12
	J1-13
	J1-14

	J2
	J2-1
	J2-2
	J2-3
	J2-4
	J2-5
	J2-6
	J2-7
	J2-8
	J2-9

	JP2
	JP2-1
	JP2-2

	L1
	L1-1
	L1-2

	R5
	R5-1
	R5-2

	R6
	R6-1
	R6-2

	R7
	R7-1
	R7-2

	R8
	R8-1
	R8-2

	R9
	R9-1
	R9-2

	R10
	R10-1
	R10-2

	R11
	R11-1
	R11-2

	R12
	R12-1
	R12-2

	R13
	R13-1
	R13-2

	R14
	R14-1
	R14-2

	R15
	R15-1
	R15-2

	R16
	R16-1
	R16-2

	R17
	R17-1
	R17-2

	R18
	R18-1
	R18-2

	R19
	R19-1
	R19-2

	R20
	R20-1
	R20-2

	R21
	R21-1
	R21-2

	R22
	R22-1
	R22-2

	R23
	R23-1
	R23-2

	R24
	R24-1
	R24-2

	R25
	R25-1
	R25-2

	R26
	R26-1
	R26-2

	R27
	R27-1
	R27-2

	R28
	R28-1
	R28-2

	R51
	R51-1
	R51-2

	SH-JP2
	SW1
	SW1-1
	SW1-2

	TP4
	TP4-1

	U2
	U2-1
	U2-2
	U2-3
	U2-4
	U2-5
	U2-6
	U2-7
	U2-8
	U2-9
	U2-10
	U2-11
	U2-12
	U2-13
	U2-14
	U2-15
	U2-16
	U2-17
	U2-18
	U2-19
	U2-20
	U2-21
	U2-22
	U2-23
	U2-24
	U2-25
	U2-26
	U2-27
	U2-28
	U2-29
	U2-30
	U2-31
	U2-32
	U2-33
	U2-34
	U2-35
	U2-36
	U2-37
	U2-38
	U2-39
	U2-40
	U2-41
	U2-42
	U2-43
	U2-44
	U2-45
	U2-46
	U2-47
	U2-48
	U2-49
	U2-50
	U2-51
	U2-52
	U2-53
	U2-54
	U2-55
	U2-56
	U2-57
	U2-58
	U2-59
	U2-60
	U2-61
	U2-62
	U2-63
	U2-64
	U2-65

	U3
	U3-1
	U3-2
	U3-3
	U3-4
	U3-5

	U4
	U4-1
	U4-2
	U4-3
	U4-4
	U4-5
	U4-6

	U5
	U5-1
	U5-2
	U5-3
	U5-4
	U5-5
	U5-6

	U6
	U6-1
	U6-2
	U6-3
	U6-4
	U6-5

	Y1
	Y1-1
	Y1-2
	Y1-3
	Y1-4



	SV601158B_TDC1000.SchDoc(SV601158B_TDC1000)
	Components
	C25
	C25-1
	C25-2

	C26
	C26-1
	C26-2

	C27
	C27-1
	C27-2

	C28
	C28-1
	C28-2

	C29
	C29-1
	C29-2

	C30
	C30-1
	C30-2

	C31
	C31-1
	C31-2

	C32
	C32-1
	C32-2

	C33
	C33-1
	C33-2

	C34
	C34-1
	C34-2

	C35
	C35-1
	C35-2

	C36
	C36-1
	C36-2

	C37
	C37-1
	C37-2

	C38
	C38-1
	C38-2

	C39
	C39-1
	C39-2

	C40
	C40-1
	C40-2

	C41
	C41-1
	C41-2

	C44
	C44-1
	C44-2

	C45
	C45-1
	C45-2

	C46
	C46-1
	C46-2

	C47
	C47-1
	C47-2

	FB2
	FB2-1
	FB2-2

	FB3
	FB3-1
	FB3-2

	FB4
	FB4-1
	FB4-2

	J3
	J3-1
	J3-2
	J3-3
	J3-4
	J3-5

	J4
	J4-1
	J4-2
	J4-3
	J4-4
	J4-5

	J5
	J5-1
	J5-2
	J5-3
	J5-4
	J5-5
	J5-6
	J5-7
	J5-8
	J5-9
	J5-10
	J5-11
	J5-12
	J5-13
	J5-14

	J6
	J6-1
	J6-2
	J6-3
	J6-4
	J6-5
	J6-6
	J6-7
	J6-8
	J6-9
	J6-10

	J7
	J7-1
	J7-2
	J7-3
	J7-4
	J7-5

	J8
	J8-1
	J8-2
	J8-3
	J8-4
	J8-5

	JP3
	JP3-1
	JP3-2

	JP4
	JP4-1
	JP4-2

	JP5
	JP5-1
	JP5-2
	JP5-3

	JP6
	JP6-1
	JP6-2
	JP6-3
	JP6-4
	JP6-5
	JP6-6

	R29
	R29-1
	R29-2

	R30
	R30-1
	R30-2

	R31
	R31-1
	R31-2

	R32
	R32-1
	R32-2

	R33
	R33-1
	R33-2

	R34
	R34-1
	R34-2

	R35
	R35-1
	R35-2

	R36
	R36-1
	R36-2

	R37
	R37-1
	R37-2

	R38
	R38-1
	R38-2

	R39
	R39-1
	R39-2

	R40
	R40-1
	R40-2

	R41
	R41-1
	R41-2

	R42
	R42-1
	R42-2

	R43
	R43-1
	R43-2

	R44
	R44-1
	R44-2

	R45
	R45-1
	R45-2

	R46
	R46-1
	R46-2

	R47
	R47-1
	R47-2

	R48
	R48-1
	R48-2

	R49
	R49-1
	R49-2

	R50
	R50-1
	R50-2

	R52
	R52-1
	R52-2

	R53
	R53-1
	R53-2

	SH-JP3
	SH-JP4
	SH-JP5
	SH-JP6
	TP5
	TP5-1

	TP6
	TP6-1

	TP7
	TP7-1

	TP8
	TP8-1

	TP9
	TP9-1

	TP10
	TP10-1

	TP11
	TP11-1

	TP12
	TP12-1

	TP13
	TP13-1

	TP14
	TP14-1

	TP15
	TP15-1

	TP16
	TP16-1

	TP17
	TP17-1

	TP18
	TP18-1

	U7
	U7-1
	U7-2
	U7-3
	U7-4
	U7-5
	U7-6
	U7-7
	U7-8

	U8
	U8-1
	U8-2
	U8-3
	U8-4
	U8-5
	U8-6
	U8-7
	U8-8

	U9
	U9-1
	U9-2
	U9-3
	U9-4
	U9-5
	U9-6

	U10
	U10-1
	U10-2
	U10-3
	U10-4
	U10-5
	U10-6
	U10-7
	U10-8
	U10-9
	U10-10
	U10-11
	U10-12
	U10-13
	U10-14
	U10-15
	U10-16
	U10-17
	U10-18
	U10-19
	U10-20
	U10-21
	U10-22
	U10-23
	U10-24
	U10-25
	U10-26
	U10-27
	U10-28

	U11
	U11-1
	U11-2
	U11-3
	U11-4
	U11-5
	U11-6
	U11-7
	U11-8
	U11-9

	U12
	U12-1
	U12-2
	U12-3
	U12-4
	U12-5
	U12-6

	Y2
	Y2-1
	Y2-2
	Y2-3
	Y2-4



	SV601158B_TDC7200.SchDoc(SV601158B_TDC7200)
	Components
	C1
	C1-1
	C1-2

	C2
	C2-1
	C2-2

	C3
	C3-1
	C3-2

	FB1
	FB1-1
	FB1-2

	JP1
	JP1-1
	JP1-2

	R1
	R1-1
	R1-2

	R2
	R2-1
	R2-2

	R3
	R3-1
	R3-2

	R4
	R4-1
	R4-2

	SH-JP1
	TP1
	TP1-1

	TP2
	TP2-1

	TP3
	TP3-1

	TP19
	TP19-1

	TP20
	TP20-1

	TP21
	TP21-1

	U1
	U1-1
	U1-2
	U1-3
	U1-4
	U1-5
	U1-6
	U1-7
	U1-8
	U1-9
	U1-10
	U1-11
	U1-12
	U1-13
	U1-14



	SV601158B_Hardware.SchDoc(SV601158B_Hardware)
	Components
	!PCB1
	FID1
	FID2
	FID3
	H1
	H2
	H3
	H4
	Logo1
	ZZ1
	ZZ2
	ZZ3
	ZZ4
	ZZ5
	ZZ6




