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ZHCU114A-September 2014 —Revised March 2015 T T R B P B B G (FE T2 D) AT s J% 25

TIDU429 — http://www-s.ti.com/sc/techlit/ TIDU429
Jix# © 2014-2015, Texas Instruments Incorporated



http://www.ti.com.cn
http://www-s.ti.com/sc/techlit/TIDU429.pdf

13 TEXAS

INSTRUMENTS
H B8 g www.ti.com.cn
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Pt (At R 6Ve BRIk, fEH TL431 H. V. v 2.495V IF, 43544 R190 F1 R200 ik 5E Hy 14kQ Al
10kQ.,
V t
R190 = R200 x | 24t | 1
ref (13)
Hrp
Vot = 6V
Vo = 2.495V
WE I RANE
WAZBA T 75 T AR v 5 H FEL . R151.:
Hrp

*  fsw=350KHz

Kltk, R151 = 137kQ
AR AE SR 1LEA, BN 24V IEAERE, B SRS I SR K TR P 24
BRI B 25 BT AT A HOR T 05 SRR

100 I I 1 100 T
80 | 7 &0 o aup
o/ 0 A/
& 60 'i\; 60 ~
P [ / /
g % g % /)
& 40 2 40 / ,/
i w /|
30 30 -
77
20 — Vin=8V 20 /> — Vin=8V
10 — Vin=12V 10 e — Vin=12V
— Vin=24v — Vin=24V
0 0 \
0 0.5 1 15 2 2.5 0.001 0.01 0.1 1
Output Current (A) Output Current (A)
K 24. %% B 25. B BE
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BTt

423 KBREZRM 6V Ul 3.3V
3.3V H#ET TPS54232 f¥ EFEHas Ak (LK 26) .
FF AR 5 % B N L000KHZ .,

PLL & /% CDCE906 7 %t 3.3V H )%,

TPS54232 335 N E S T il MOSFET DL S MR SR 5 25 LK

MOSFET [l B RE( TPS54232 SLHL A, I AE i th - I O T 6 B ORI ARG I . AMEAAHAL

TERBCRES (IC) SMES, MU ANBERIEAS RESCIURT A5 A Far i fi Ik . Ak, TPS54232 b4 it T i 518 5 A

N A
IR R E SN o
+6.0 VDD
R182
TP4
0
1 +3.3Y_DVDD
Y YY) TP8
MSS7341-332NLB
SR172
D18 C70 == ==C153 30
——C78 LIR122 u23 B220A-13-F 22uF 0.1uF
10uF 3150k
Ou 5 N pH B C139
3 1 0.1pF
EN BOOT LRi77
= 7 5 = 2$10.2k
DGND ss VSENSE [<P——— DGND
1R184 6 7
2487k CcoMP GND
C150
0.015pF TPS&232D
——C135 = SR178
. 680p DGND 3$3.24k
DGND  DGND
R170 < TP7
17.4k =
DGND
DGND

26. 6V & 3.3V MR
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424  FUYEHE

HE F Ay — N ARE R TR A o T R R S A 2 Bl L

4241 1.2V V

1.2V Vo TN TIaHBOR SR B UE R e R AR SR HEHL T . REF3012 52 —FCRHI/NME RS i

(SOT23-3) B frIAs T A s Fof FiL s B e . ot T EVE R 455 -

o FMEE: 0.2%

o {KEF. 75ppm/°C, M —-75°C F| 125°C

o EiTHER: 25mA

+3.3V_

DVDD

u10

REF3012AIDBZ

Y|

[+c12
~10pF =

—C18

2

+1.25VREF

—C14

0.1pF

0.47pF

DGND

& 27. 1.2V V,

4242 4.096V

4.096V &y DAC8564 #fitfa e HIAMEF R FEuE . FEMEVE N4, A FER K 4V 1) DAC it i ff
Fi. DACB8564 I Vi N 2.5V; L, UGN Ve /5, Sk DAC fii Nl 2.5V,

REF3040 /& —#CR H/INIME R SF SRS (SOT23-3) daf 24 frA 2 % 1 B Fi R 2 v
FoAth 5 BRYE A HE :

o SR 0.2%

o {KEFZ. 75ppm/°C, M —75°C | 125°C

o I 25mA
+5V_CNTL +SV_AVDD +4.006VREF
FB1 T
1 < 2 o . . <
1000 OHM
c19 C21
10pF | 0.1pF ¢
DGND  DGND DGND DGND DGND
& 28. 4.096V

28 BT BE N R 2 20 (22N AR B
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425  ETF PLL A4F2% CDCE906 )R] 2w mt 4

CDCE906 /& 44 M 1 A/N Y, HINEEE AN PLL AR FIEIFIRIER 2 —. BRI E
/I, {H CDCE906 H A iy R .  IZAH T REWS AL il LTI S7 T 45 7 fin N AT i HE A

BINAE A LVCMOS. Z 0 NI Bhal i i R34t . AN SN BT AT il SM s 2R A0 B2 1 3 il 23 ok
.
BELSEIUBOT (5 TR, RS PLL ROSEAES A28 M ORI S0 40ige N AT 2r )i BN 1 & 511 ffEA 1 &
4095 MIfH. FE¥EIRG A (PLL-VCO) 52 bl i i N 275Nt H AT = — A4 S 1 25 PN R R o DA R
FF I BT XA i L 2% — NN 7 175 0 AT e

(1 & 127) FA—RAZH BTG,

B MIN 73 S LG T3 5 75 0 27MHz 2R HE S AR A2 B Oppm N4t

CDCE906 % =/ PLL; Hrr—ANHE#if 4 (SSC). PLL1. PLL2 il PLL3 % ¥ i& 300MHz 1)
IR IR A X B 20 R EU0 % ppm B EAT 7K.

PLL2 3 #FH.0r SSC Ml K SSCo It PLL &EsEn] DA U /D ik e AR VU I fE . T (EMI)
B, M HE R (SRC) B4 H Y i KPR HE > 7 EMI RS . FRIE PLL AR A Alias i
P BB IR B IE T A K E SR, DUE PLL SEI m A g A OUAL OB S 1

+3.3V_DVDD

12c_spa R207 +3.3Y_DVDD +3.3V_DVDD
470k 1
12c scL R208
o ENIE A o i ECTCITITEY
2470k 34.70k b it 55 CLKP CH W
R85 00WF ]|
u22 o i S0 CLKP CHV >
1 20 R92 0.01uF |
SO CLK GEN S0 Y5 A i CLKP CH U >
[Cst cLK Gen 2 s 4 =2 0 0.01WF
R104 vee vecouT2
£65 I 2eF_o S 4 anp GND L
0 _E><_+ = CLK_No ¥3 e
= 8 cLC Y2 2
DGND 1 vee vecour 2 L
GND GND =
DGND
12C_SDA :gg ggf -2 SpATA v |2
ST 12 ScL | SCLOCK Yo e
C55 || 27pF R93 CDCE906PW R102 1
It > = = s if 55 {ele wen>
= +3.3Y_DVDD DGND DGND R10 0.014F |
DGND AW 11 CLKP V_PH >
0 R126 0.014F (ffz
142-0711-201 R9 R115 Y i {CLkP_U_PH >
30 100 0.01pF
Rio | "
1
3 ?JJ“QOWF 113 +3.3Y_DVDD
100
_L_
= — DGND
DGND DGND
Bl 29. PLL 4%

EASER Y, PLL T4 AMC1304M25 HOFEHER 2. Il RE, OSR e, ME M.
AMC 8 TAESIZ A 20.1MHz.
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4.2.6

DAC8564

W4~ DAC8564 2> H 5 AMC1304M25 ] 28 I A(E 5 .
DAC8564 2 — K ViK1 16 fim 2 ZE B 4T\ DAC, NEFH 2.5V NEBEAEHEE, BB T EHi%

SEHEFRL

D11
+5V_AVDD DESD1PORFW-7
2 1

i% DAC BA —/#AT# 0, AT 5 BN ST . K 30 JR7R T 16 A2 DAC it

+5V_AVDD C125

= u16
© = —
P e = RE8_,\\ 10.0 DGND 1 vou VDo 4 0.1pF =
< NOUT V sH R78 100 o 24 vouts ENABLE
- X
i —Lcs4 oo , | o VREFL k8 +3.3Y_ DVDD
001uF | 0014F 8 9 =
D12 DI5 = co8 vouTD SYNC DGND
R DOND - puF & s
= = 5 ; 330000 REFHVREFOUT DIN < MCU DAC SDI 0.0k
POND - DeND = L 12 jovop scik
- = =
ST R74,10.0 DGND_DGND 6] Loac 20 13
R43
< vouTD_1 RTANQ-0 8 GND A1 14
- L 0
_L +5V_AVDD = DACB564APW
——C39 C40 2 1 DGND =
0.01pF | 0.01yF c33 cag DGND
D14 = 10uF 0.1uF
DGND
= = +5V_AVDD  C136
DGND DGND +5V_AvDD D16 =
2 1 DGND
0.1pF
- = u21 =
<NOUT U PH REIN20 DGND 14 voura AvoD 4 DGND
<VOUT V PH REIN20 T O9VREF 24 vouTs ENABLE (<2
A
J —]—057 +5V_AVDD ) . 7 VouTC VREFL 5 +3.3V_DVDD
0.01pF 0.01pF 8 9 =
17 = cas vouTD SYNC = G
D2 R84 IR
= = s 7 7 R R ) VReFHVREFOUT o0k h00c
DGND DGND T 12 10
= == 10VDD SCLK [
- = =
(VoUT W B R91,40.0 DGND_DGND 55 no 13
Voutp 2 RGN0 5 &N A ptd
J_ +5V_AVDD rDACSEGAIAPW
= —=C59 C61 2 1 =
0.01uF | 0.01uF c46 C58  DGND
D19 D22 = 10pF 0.1pF
+5V_AVDIPESD1PORFW.7  DGND
= = 2 1
DGND DGND =
= DGND
. A
& 30. 16 £z DAC #ith
N ] A N (2} A > A Ny VL S Na=A
*: It DAC #ith S S AR IR . et AT TR, AR B R3AT DAC Wil
» -~ ) = 5 - . — .
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4.2.7 TR
FMB [t iEfeds, Aef% 5 24V B\ Delfino 2K & ICVM &,

Fofty — LIRS th IR ALZ KT D)

&b
HEo
1
2
GND
N7y
3
B 31. 24V HiEHA
R159 PWM SYNC 1
SFD0B-120-L-RB SFD08420.L 0
1o o= —4o ooz RIGI0oeoe 210 oz
1o ot —&10 (o8 B CGeamn —24-0 O
1 D ole sl ot 171 DS o
———° [ & —  [CwrsmwsDwZ-940 ot WG bAC EweiEZ 12240 ofE R 2 Tusimc sy
e Csume>—=10 o PN ey smmsoo>——240 ot 210 O RIS\ 22 (il g sco>
CsavmaD—140 O2—CEHumeN]  o5p Cuersmmseno w2 1110 o= <GerRe 40 O — W o BEED
ulo o — W] Cwrsmes>——540 o CmUBesmE 240 o]
Csawmo>—LE40 o fem—————— o} O-—<@outp voe | %10 ofE-
1o O-H—Cervzpan | 710 O4-— @ ne] oo <SEmso—I40 oE—Cerrax]
wlo ol nlo ol S ol Pwi SYNG 1
oo CwREED>—=2H0 ot—— —do oE— ez >——4140 ooz
alo o o —=lo ot @m0 ofu 1802 4
—=lo of= o =lo ot cus @ro—=to ofre 1 o2
)y ot als ofee 0.1uF w ) o ot
—2t10 o— B N T o— = —440 o
Eill BGY o2 sz} 2406 o2 DGND 1514 o152
< o) o&— €10 o 1510 OHE—Csraxean ]
310 o4E— %10 [o8 Sl s oNTL =40 OHE—GraKen] |, g
ale ot alo ot f w g ofs
=10 o = oo (ol EHW>——210 o mwe ] crie = e S cris
10 o= Coeew—140 o2 oW OV Eesa—to of onF
alo o CEEem—210 o EmvE ] — @ 1o o s
oaw =
10 o Caean—%40 oECaEven —s1o o
210 ofe—dcugone | = DOUP Gy wlo o o rE ] e o
N 1Y oo RN e ST . O H—CEEWE 5y on =0 o
s o ol wlo otz oo ol
Rogoo s o o miguoo DLED wlo o - wlo ofm
540 o4 SiLH Fo) fo¥ Eil3 0.1pF hIcH o) o
Riggoo s )0 ofs mgee o wlg ot 1 el DS olm
slo ode 7Y S oz oG m] o o]
e
J5A J5B — C119
SN oo oRe TR 0F
=
N . N N
B 32. %R T Delfino iR A% H: 4%
n
+3.3y_DVDD
1
+5V_FNTL o S
sle o S
DGND s
slo ofe
paup < DOUIN CH U 10 o2 DOUTP_CH U ]
CCCLKN CH U 1o @2 CLKP CH U ]
<_DOUTN CH V. L 1 W 1 DOUTP CH V. ‘
CCLKN CHLV. Lo oL CLKP CHV ]
L 1@ oo
CCLKN CH W 1o o8 CLKP CHW ]
DOUTP U PH L1 o2 DOUTN U PH
[cxe upn = = CLKN U PH ]
< DOUTP v PH = o2 DOUTN V_PH >
[Ccikp v PH = o3 = CLKN V PH |
<DOUTP_ W_PH = = DOUTN W PH >
[cike w pH 216 a2 CLKN W PH ]
Ile a2
[Ccie voe Ble o CLKNVDC ]
sla ol
LG
— 7 38 =
DGND +3.3V_DVDD WG DGND
T 39 40
D @
613040243121
7 33. : i
33. ICVM ) 20x20 %
. ) T a6 R V] T =y =)
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—>
915 Vo vss—2—>
1
< SPI MISO FPGA ]
ook o oo |5
olot: e Cmm—
PWM SYNC FPGA
olofe —
olofe o ve——>
OJ o GPIO3 FPGA —
Cvouo 2 ——4
HEADER_2X5 . —
DED 10
—L HEADER_1x10
J12 DGND
J2
OJ_E{ 2 — SPI GLK 1
po{-2 PWM 2 PWM SYNC 210 lo
OJ [ SPI_MOSI 7
P2 PWM 3 SC ALARM 1o lo
OJ@.; SPI_STE } o
) PWM 4 GPIO2 o lo
OJ (23 SPI_MISO 5
ok 2 PWM 5 GPIO3 4o lo
O-F:’: 1 PWM 6 GPIOT 0wlolo
il HEADER_2X5
HEADER_2X6 |
= DGND
DGND
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BTt

4.3 Delfino ##F

T Delfino R34 B8 A A8 H 1 MCU A TMS320F28377D, iX & —2k C2000 &% %% Delfino

MCU. [&] 35 45t T @ F M AN HEA -

F2837xD

C28x 32 - bit CPU

200 MHz
32x32 - bit HW Multiplier
RMW Atomic ALU

Floating Point Unit

VCU Il Accelerator

Delfing"
C28x 32 - bit CPU

200 MHz
32x32 - bit HW Multiplier
RMW Atomic ALU

Floating Point Unit

V/CU Il Accelerator

TMU Accelerator

TMU Accelerator

CLA 1
Co - Processor
200 MHz
Control
Peripherals

ePWM x24
16x eHRPWM

CLA -1
Co - Processor
200 MHz

[2C/PMBus x2
SPI x3

McBSP x2

UART x4

USB 2.0 OTG FS

MAC & PHY

Communication
Peripherals

| Temp Options | 105C | 125C | Q1001125 |

Memory

Up to 1MB Flash w/
ECC

Up to 204KB SRAM

Power & Clocking
Dual 10 MHz OSC

4 - 20 MHz Ext OSC
POR/Brown - Out

w/ parity

2x128 - bit Secure
Zones

System Modules
Dual 6Ch DMA

32 - bit CPU Timers x3

Boot ROM

Debug MMI Watchdog Timer
. Dual - 192 Interrupt
Real Time JTAG PIE
Analog

16 - bit ADC x4

1MSPS or
12 - bit ADC x4
3.5 MSPS

Comparators x8

EMIF x2
CAN 2.0 x2

(Window or PCM)

12 - bit DAC x3

Temperature Sensor

& 35. TMS320F28377D Kk

F 10 B T PR AN DA R o B 4E A B 3 CPU.
% 10. 4R

MCU %R ¥ CcPU Fig&
zgggf;ﬁfﬁfg%ww) cPU1 4% AMC1304M25
USB CPU1 4 PC GUI
ePWM8 CPU1 A AMC1304M25 [¥iit4h, 5 SDFM2 15 = @& HIE
ePWM1. ePWM2. ePWM3. ePWM4, CPU1L ATEEI ERYR, & T7E SDFM1 F1 ADFM2 b3 i Hoh
ePWM5. ePWM7 AMC1304M25®
SPI-B CPU2 %H: DAC8564
SPI-C CPU2 A i 2
I2C-A CPU1 %% CDCE906 PLL &%

O SRR R, AT GUI .

431  SDFM 4hi%

il BA R Z-A JEE g (SDFM1 fil SDFM2)

P AR AR\ ANIEIE T 0k = A r AR AN = A R AT R

4~ SDFM Y3 FFITEIE R AT A .
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CLK out FILRES FILRESEN (SDDFPARMX)

SD-Dx

Comparator Unit
HTL

SINCx {
LTL

To Interrupt
COMPHXx Unit

COMPLx

VYV

no 3190

Input Control
Unit

Data Filter Unit

SINCx
N
o i ) Dgta
ecoding Y Register

SD-Cx

—P FILRES

B 36. BLANJEY A I HAE E]

K] 36 fE7x T SDFM E—/MEE ) Jenk 28k, A1 SDFM #hi% B TUAN R 2s i, SDFM Hhig =51
REH AT ) B DE P A B G B NI SR DL L oG 1S I TMS320F28377D TRM, 41 T fi4h
] 152 45 R AN [R) A B

NS B SRR R R P LR R . S NS IR SRR AL, S AT IR v S e N . BB N
W PN — 2B 2 AR R A AL IR R AT [F] . AMC1304M25 $243E 5 i Ay N AH S5 B % .
A 1) A T R N A R T T A R 0.

B 28 B G I A S IE 52 U g%, F TR AT S i . Bh sl ARG R Aes b i, Hda)e
AR B IGSC TR sincty sinc?. sinc® 1 sincfast € 8454, OSR A 1 £ 256. GUI B A HRYE 75 2% & i
PHNIESZ 5 I T RE

TEW BRI RFE R L B A0 15 BT 5.

Modular data rate

foaTa (Sincfilter output rate) =

SOSR (15)
H: SOSR: IE5ZIERE &8 I KA H .
34 8T RE L P G B 0 (T2 AT He ek ZHCU114A-September 2014—Revised March 2015

TIDU429 — http://www-s.ti.com/sc/techlit/ TIDU429
Jix# © 2014-2015, Texas Instruments Incorporated



http://www.ti.com.cn
http://www.ti.com/lit/pdf/SPRS880
http://www-s.ti.com/sc/techlit/TIDU429.pdf

13 TEXAS
INSTRUMENTS

www.ti.com.cn

BTt

52 PP AS BICH M W A7 ey 32 f298, (EARHLAGEA 16 (A, 7F 16 fiish, 32 frifmhi A58
16 fir —#kH#MEERRENX . SDFIPARM HigRE A2 SH M Tl e Bila A R At . 78 32 frkis

T, MSB I B TIE R 4451 OSR.

MSB % #5H111) MSB.
B AL 8 FE B T IE 52 4589 F OSR. & 37 44 T 45 RVEHI. OSR KA N 256 1) Sinc® JE i 25 2R AU H {3t

FEARAN 16 FLEHRIS, BOKE SH O @ R IUA A7 4%

(13 #EZ )y 24 1. Sinc® fil 256 OSR {0 %
R 11. DOSR 5 3E3: 28 A [RI2H A X B i B diE s
DOSR SINC* SINC? SINC® SINCFAST

X X x? X3 2x?

4 4 &4 -16 £ 16 -64 % 64 -32 & 32

8 8% 8 -64 % 64 -512 % 512 -128 % 128
16 -16 £ 16 -256 & 256 -4096 % 4096 -512 % 512
32 -32 £ 32 -1024 % 1024 -32768 % 32768 -2048 % 2048
64 -64 % 64 -4096 % 4096 -262144 % 262144 -8192 % 8192
128 -128 & 128 -16384 % 16384 —2097152 % 2097152 -32,768 % 32,768
256 -256 % 256 -65,536 % 35,536 -16,177,216 & 16,177,216 -131,072 & 131,072

B 37 g T IR A Al A AR i

aBOE A TR AR

e
THFER,

sinc® $i {4 ) S Y AN g 75 A 2 58 B v o

H ik, sinc® JEU

SING' FILTER RESPONSE"

SING” FILTER RESPONSE'”

ERVAN

/1N
/T

Gain (dB)

Gain (dB)

g w0
\ 3 / \/ \ ANVAN
- /HRVER
-100
-120
0 3125k 625k 9375k 1562.5k 0 3125k 625k 937.5k 156!
Fraguency (Hz) Fraquency (Hz)
SING® FILTER RESPONSE'" SINCGFAST FILTER RESPONSE "
0
N\
20 \ -20 \
40 g 1 ,\
\ Py & e \ /

/N A

VI

a 3125k

625k
Frequency (Hz)

837.5k

f,
NOTE: (1) fgapa = 312.5kHz 2% = 10MHz

SR 3z

1562.5k

0 312.5k 625k 937.5k

Frequency (Hz)

1582.5k

K 37. ZHh Sinc JEB A AR M [

PR ER H TSIl 1 55— IESLuERcas . AR UKy T A S R A /74 (SDFCMPHXx Al SDFCMPLx #F
FERAN BB AR, PUECAS 5T - Aer I e AR 6

fras) IR EEAT LEEL

ZHCU114A-September 2014—Revised March 2015

BT RE PN IR B 0 (ZE T2 AT /B

TIDU429 — http://www-s.ti.com/sc/techlit/TIDU429
Jix# © 2014-2015, Texas Instruments Incorporated

35


http://www.ti.com.cn
http://www-s.ti.com/sc/techlit/TIDU429.pdf

13 TEXAS
INSTRUMENTS

H BTt www.ti.com.cn

4.4

4.5

45.1

HE R

GUI M Delfino #x il #8 3k A3 UG T 4. GUI B F AT 4 S5 H KREETRE T FOE BB S R, &
Ja, THEEPRERE. MRS RO IR RE /4. SHERRERE)S, NPT, SR
2k R AT R HE

R, R R AL B PR 4 B R 4

AT A £250mV, o 3= b SR S AR L v 312.5 & -312.5mV. HimfE S 16 fidk
FAFLSINTE ] 32767 & —32768 KR, RN

3125 mV—(—31 2.5)mV
=0.0095367mV /count
32767—(—32768) (16)

Rt

4.4 A RBOVEISAE, EARE ORI P RN 2 AR R ZE . PR AR ZE I IR R AL A

«  AMC1304M25 [{ifRfs iR 2

+  AMC1304M25 [ i iR %

o RN PR BH AR 22

RS2 2 Ll s, SRS TN UE, SO AR RS . T IR, b P R R A

£,
AC HEM SRR ER R TR 8SITH AN EZ . KRRHERERN TR ST EEME. It
Ah, THEZE R ERT AMC1304M25 S A\ FRHT, TR 28 R A BLPTS A H H

BHESD IR

R 12 5 T A RHERISAT DR B e RN DA A RS CR I SR, UL wT REXS B TRk
Al /NME R -

F 12, AR HER R

INESE%d PC GUI B34t
Xa Ya
Xb Yb

1 2 A HE AT IE R 2 BT TR R RO O R S R B T . BRI AR B R =
(Xa — Xb) / (Ya — Yb) x JFH #5 Z%.

X TR EAHE, T RS TR AT N A SR T R A R TR A2 R = (YbXa - Yaxb) / JEA A &

RIBUHT S R BME AW AL (G, TELAn6.5 1 prid #E4T 58
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A fidid

5 WAk
51 WM&

R 13 B T AR I RE

% 13, WMHITE

S| 445 ke it B
R DLUR Y 2238 Ul
1. LV Runtime - http://www.ni.com/download/labview-run-time-engine-
1 Ul 22 2010-sp1/2292/en/
2. VISA Runtime - http://www.ni.com/download/ni-visa-run-time-engine-
5.1.2/2918/en/
3. LR A Z24E Ul .exe S
2 T GUI #:H JEiT USB2.0 #10. RAW L Ei%E T Delfino
3 Delfino #I4k. R 0 R ER = WehEE (5 AMCL304M25 AT il #2578 — %0
- | £ Delfino i jit F % 4
4 PR IIAIREE CRIEMIRIR ML 3 Delfino S (e B RBR B 16 FLf
¥ OSR % &H 256, sinc®
BRINA sinc® JEE 4%
5 o RO N BEAT SR (Sinc* Al sinc? Ali@t GUI Bl &)
A[7E GUI 1 E OSR
Scaling Factor = (VADC mz?: - VADCmin)
2'°x0.8
6 HSRAE GBI GUI B FEARFR N _ [250-(-250)]
mV) 2% 0.8
=0.009536743 a7
GUI AT LAk i R NS 5 1E.
WA RN 8] B K T 9w 120ms
7 *'J)?%MGUI W B BRI R [R] )i RMS. DC. PK-PK. Min-MAX
N P
8 FIH GUI KA s RO 2 AL U
HHHIE 4096 PMHEA
9 FH GUI BRI AT AT 20 | B OO —MlIEE A CSV AUt
AR B TR
10 5 LPF. HPF. BPF. BSF
DUZEH., RRRBED) LT R UEs: &
11 £ GUI LR JT AR AR )R 1R
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5.2 [EfFuEH
HETEINE Delfino DSP W#Z 1 fINZ 2 fIAT R [ 4E)S, Delfino #1474 fEH Tl ICVM.

ZE R controlSUITE™ 40 1) F2837xD M SCRr U R . I [E R L 3R 2 A7 38 8 3. AMR R
LT A USB FE.  IXUEEN T controlSUITE (22 Hsgrf. BRI E FsZ e ot . WHE
PLL #i% . $EWIESZ BB s 008, LLAIERE PC GUI LLFEBIHI P B61F AMC1304M25 PERE. 1% 43 #
Xt Delfino #2528 o (1 IESZ U8 38 SHOH AT I E Wik, a5

. GUI

« DAC8564 #:11

« 5 AMC1304M25 HHi%[¢) SDFM1 #I SDFM2

« % CDCEQ06 VAf§ A= jliiif B2 11

o TR ePWM

o iREATI

Delfino %4 271 () SDFM1 1 SDFM2 4% 5 AMC1304M25 AHi% . [ fF 2Rt ey 252K RF1 OSR A L
R kG I R 3E AT 50T, SDFML A SDFM2 JEiE1E GUI B4, gL RMH L4 5%,

GUI ik F28377D HffI Nk USB KLHL. iZasfhie BN IR GG HE R 2. 2 AT DOk iz R G it i 2%
i, PRI A5 3 L AT AR M HE S LabVIEW™ GUI.  JRIGTEEHEIR A B 5 controlSUITE 7411
ZFRAHIE, #BA“usb_dev_bulk”. S e 8 FH B B B2 7E USB 83 4FF GUI Z [RISEEiE B, fEfiiR
BB TAE 9 SC A “GUILWRI*GULLc o AT LA 31 i3 i) S 30 7 1

% Delfino i@t 1PC ML IERN 21 & i %s CDCEQ06 3211, 1S W, i e 3-PLL I8/ &k #% Feik 7%
IBR75#% (SCAS814) #iik, T MXLEa Bl E A7 flE . )G, [E{K CDCEI06 15 B N/t
BhiirH AMHz. AE GUI BBz Ab s . P AE GUI R EE TR f5, GUI & B ah iR,
HAEN B HFE S5 N CDCE906 H L E . Delfino Bk E GUI R E , JfiEid 1PC B0
CDCE906 H i f7as ¥ B . I #8 Fr 5 B B i 206 ili#s CDCEQ06 2E .

W) DAC8564 i1t H . Delfino ¥ 5 ¥ DAC #iiti, it SDFM #p R nFE 4G %o XHE, AR
R e FEEWN . DAC8564 %#:3] SPI-B, CPU2 iy SPI-B Lk, s AA

2.5V, 2ppm/C A EEEHERT 16 (7, VUigiE, EEICERIRKM, S A ES e ds (SBAS403) Bk, T
fi SPI ik, ZLHH DAC [—MEE, EE5AN A 24 A% #T 8 A DAC ik, JliE F-hhFl
B, o 16 oLl 16 AL E R —3kHI R R DAC 1.  [EEAE B vh S B S R F e B A& 1)
DAC HuhtFldiE . KAEH LDAC ThEE. [E 4 DAC8564 W& NAEH W 2.5V FE#EH k. CPUL &
I SDFM 255N —/M L 1) RAM KW 245 8L i64h CPU2; bk B8 R F i g i % =3+ [RI R A7 7R
CPU1 #1 CPU2 H'. SDFM [F¥HBLE N 16 A AT St BRI, JoME/T —-32768 2 32767. @it
32767 5 SDFM i th AH N vk sl ey 16 7 B4 ikl B, DAC 1) 1.25V &/~ SDFM #h &
f) 0, 2.5V % 32767, OV F/x —32768.
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K 38 s NEAE AR E DL CPUL il CPU2 2 [al fRAF 5543 B

Foreground Thread

SDFM1 ISR SDFM2 ISR
Initialize PLL, RAM, Flash C_ st C_stat_> C st
A4 Log ISRs triggered from Log ISRs triggered from Configure SPI-B, SPI-C
Assign SPI-B, SPI-C Faults Faults
to CPU2 ¢ ¢

¢ Write Conversion Write Conversion Results Infinite

Results to Shared RAM to Shared RAM loop
Enable CPU2

Write Conversion results
to DAC8564

v Csior_D Cstor_>

Configure GPIOs,
ePWMS8, 12C-A,
SDFM1, SDM2, USB

R s

Enable Interrupts for 12C-A,
SDFM1, SDFM2

y

Initialize GUI variables

y

Setup CDCE906 to out put 1
Mhz on all channels

Infinite
loop

Listen to GUI for
commands

K 38. [EHifER
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MCU #] SDFM HFseIlgERi 4. SDFM i FE:
£~ SDFM #ide J\ANF 5]

4~ SDFM i) AZ FdEdm N5 (SD-Dx, Hix=1% 4)
A SDFM i) AS B4 N5 (SD-Cx, Hdrx=1 % 4)

DUt AN [0 Py P U o i b A =X

VR ] i S o i 3 28 8 | 4 i ik

VR Al 53 S o 3 g 1 ) 5 B R ) — 2

VR ] SR HCE R S AR S . AT ELR R S I
R ] A5 S 3 g A 1) 45 B30 o A 1) A £

DU S7 0 AT I 52 P A% T -

PUANAS R P 28 10 (sincfast. sinct. sinc? Al sinc® Ak #)

LRz SRyt Egi o1

JEP AT HLoTH) OSR fE W 4ifey 1 & 256, CHCE N 256

I JE R FE R B B AR

A R IR AERE (MFE) A28k PWM {5518 SDFM BLE ) DY A M7 g8 ik 245 SL I A 25

BHEJE A i AT RN A 16 frEk 32 £
Alg ] PWM A AT 0 284 50 d 2% g

40
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6 M5 &
A g AR &l 39 Fos .

B 39. 4% HLER AR

DL & it A -
o HIMANHJIE: 2602 Keithley® System SourceMeter®
o RREAHIE: Y5 DS360 K R B L A5

6.1 GuUI
AAREEAN A T IR E R AR ENR G TR PUR ST U IR 2R A AL B AR .

6.1.1 %% Run-Time Engine

N JF %% LabVIEW Run-Time Engine PLf#i ] IVIM Test Bench.

1. P43 LabVIEW Run-Time Engine 2010 SP1 (32 frkrifE iR
RTE) http://www.ni.com/download/labview-run-time-engine-2010-sp1/2292/en/

2. 1247 LVRTE2010_SP1f5std.exe LhZ%% LabVIEW Run-Time Engine 2010 SP1 (32 1
PRUERR RTED &
3. 1M RN SRR T A

bEH Run-Time Engine %% SCAF H S ERBO T AR A H b . 2R R R, 2R A
RREBR S W E R BRIZ L, S5 U E R R A AR Pl SR SR

6.1.2 %% VISA
FETFF LA VISA IRShHE T 7 v S5 a7 815 .
1. i S EEEE hitp://www.ni.com/download/ni-visa-5.0.3/2251/en/ Z%ENI-VISA 5.0.3.
2. iz47 visab503full_downloader.exe.

3. ML A T RN TR R
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6.1.3

24 |VIM Test Bench

2% IVIM Test Bench:
1. #%# IVIM Test Bench FJHbR B3, #idi F—% (Next).

-

7 Isolated V-1 Measurement Test Bench = | |ﬂh

Destination Directory
Select the primary ingtallation directon.

All zaftware will be installed in the following lacationz. Ta install zaftware inta a
different lozation, click the Browse button and select anather directony.

Directary far |zolated Y-l Measurement Test Bench

C\Program Files fc26)Texas Instruments'Jsolated VI Measurement, | [ Browse. .

[ << Back ][ Mt = ] [ Cancel

40. IVIM Test Bench B#rH

42

BT BE N R 2 20 (22N AR B
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2. K AL B TR AEAIR ARG RE PRI SIS B S AR . il 2 (Next).

[ Y Isolated V-1 Measurement Test Bench l = | |_-'Eh]1
|

Start Installation
R eview the following summary before continuing.

Adding or Changing
* |zolated V| Measurement Test Bench Files

Click the Mest button to begin installation. Click the Back button to change the installation settings.

[Eave File... ] [ << Back ][ M et = ] [ Cancel

K 41, dInesAE s S
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3. P WE 42 ProndEitse . i 72k (Finish).

&

Y Isolated V-1 Measurement Test Bench

Installation Complete

The installer has finished updating your system.

= o |

<< Back

K] 42, 3R

44

BT BE N R 2 20 (22N AR B
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Wil &

6.2

JE30 IVIM Test Bench

B LU N B E 5 IVIM Test Bench:
1. i LT E 5154 3 IVIM Test Bench:
o HEPHE K

A (Start) SEARBRIETT I

o ZAETMIAIE (Win 7 RGETHIERIAGIE: C:\Program Files (x86)\Texas Instruments\isolated VI
Measurement\)

2. Xifi“Isolated V-1 Measurement.exe” (& 43 58t ERER4) -

=Nl X

@-\H}-vl , ¢ Texas Instrurments » Isolated VI Measurement - | +y | Search lsolated easurement Do I

Organize * Include in library = Share with + Burn Mew folder B= = [l .@.

Mame Date medified Type Size

=] Block Detailsadsx 30-06-2014 18:29 Microsoft Excel W... 18 KB

L) Default Values.csv 28-05-2014 16:17 Microsoft Excel C... 1 KB

| Isolated V-I Measurement.aliases 01-07-2014 15:37 ALIASES File 1KB

|¢ Isolated V-1 Measurement.exe 01-07-2014 1537 Application 2,070 KB

ik Isolated V-I Measurement.ini 01-07-2014 15:37 Configuration sett... 1 KB

%/ hvanlys.dll 13-01-2011 18:32 Application extens... 1,140 KB

@ Scale Factor.csv 26-06-2014 14:50 Microsoft Excel C... 1KB

7 items

& 43. Isolated V-l Measurement {4 3e 454
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6.3 HALHEE

B BN R I e — A ik FE A  (Select a Mode) XFifiHE. 3% MCU B FPGA (W53 th B %200
FHAH R ) VISA E 844 FK .

[ L i | &[]
@]EX&S Isolated Current/Voltage Measurement Test Bench
NSTRUMENTS
Btemiaed | Confy | Grapn |
Isolated Current and Voltage Measurement Using AMC1304/5 i
with Delfino Controller Besription
T ) =
S
i i B 7=
ﬂ‘Eﬂ'- LT
4l wa st ¢1 '
_-_H______i' "'_-|L T-:u—r

B

SRS P iy &
L el
- f L] Ll
b \- - Bt Yok Link

oy, M EET— | ol o Dot L R
H EE gk, !h.l:!j' !:.
Delta Sigma Module - cHitarhandeBoR

Diotted LUirsk rligricieon afemate coniaition opthons

44, L
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GUI £ i £ AH NAR R BEAT WAL -

¥ Isolated Current/Voltage Measurement Test Bench ‘i__gi_ |

i3 TEXAS Isolated Current/Voltage Measurement Test Bench
INSTRUMENTS

System Layout | Config | Graph

Isolated Current and Voltage Measurement Using AMC1304/5 |
with Delfino Controller Descrpton

Varlable
Speed Drive
" 5V cntl

EED
5V cntl

Part Name

24vDC

5V er
*‘%—qu-ii m‘_

R

Initializing GUL.. Please Wait

uss

Web Link

. - : : P x
Motor . -5] SV_cntl
( ) \ +&u__,_“ m—/ - http:/fwww.ti.com/
- Filter Module Board product/tms320(28377d

Dotted Line represent alternate connection options

45. GUI #1541k

Ve E s, R AT 4R GUI.
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6.4 IVIM &

IVIM Test Bench & LN =T11H:

1. REAE
2. &
3. K

641 REEMHMBERHE
RO R TR & —MER, 1% BB B H gt/ v s U & v R AR AR AT T U .

B bJa, KR A R SIS B, R IR S

K RARTREHE2 AR AT

i3 TExas

Syviem Lapzud | Comlng | G

, INSTRUMENTS

A3 podmied Cormevl Wi ks sy Test Basd

Isolated Current and Voltage Measurement Using AMC1304/5

with Delfino Controller

) o -

o NI

Delta Sigma Module

Filter Module Board

[otted Line represent altemate ronnection aptions

ol W TP

Furt Bsms
FsIEFRIrm

Demerption

Chant-Cove Arzhetechirs -
Two Thisdad ke 12:En CHin
208 M {5-ra Cpcla Tema)
IEEE P Srgle-Prscnios.
Fleating-Paee Laik JEL
T rgaromn: Math Und
;T

Wingka T vt Mas ina
CEOHT)

1006 1 vl 33 0 30 MR

Dpaiftom

16 = 1 Dl WART

Thran 12 - Bt CP2 Torvom paw
Ciona

Harward bun Aichiaciue
Faxz it Fssgorie and
]

[ ]

Bingrarmarireg Kiede

T Piiapavengiht Coshiel
L Sgetboistons (DL}
A8 M (epa Cpide Tomied
3082 Aowting-Park Math
e nbrrisy

JHE TH Srgle Precinion|
Espostm Coch Indapardensy

de-Chip Mlemony
" 1o PR Flagh, U o J0SCE
Akl

B FOR RCE)

Saerial Parigbanlinberfai
S Ity Integriied Cemud
A2 Confrofier Srea Mabwert

W LAk

B o LR
LT

A R UNR :

K 46. 2GR

o HER: HEEITE4AUIN] T ICVM fE TR 1E
o ERMFAAR: BOHE SRR E I ERIE AR

o UUEAKE: JBHE S HE B rh R IR 2L
o PIREERAE: MERIREFIINE S % .

48 IE T RE PR YRR S GRS
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Wi 8 &

6.42 [EERTME

AP AT CLE A A TR & AY JER 2S5

r
*3 Isolated Current/Voltage Measurement Test Bench

13 TEXAS

INSTRUMENTS

| System Layout ‘ Canfig | Graph ‘

(=] - [

Isolated Current/Voltage Measurement Test Bench

Input Freq 27 MHz

Motor Current

AMC 1304/5 Sigma-Delta Filter Parameters

| Coan ] (o) |

Channel PWM Freq ‘Owver Sampling Rate High Level Threshold Low Level Threshold Filter Type

Channel1: U Phase Current 16 kHz 256 El 100 % 0% SINC 3 Iz‘

Channel 2: V Phase Current 16 kHz 256 =] 100 % 0% anc: [+

Channel 3: W Phase Current 16 kHz 256 = 100 % 0% anc: [
Inverter Voltage

Channel 4 : W-U Phase Voltage 16 kHz 256 E 100 % 0% SINC 3 (=]

Channel 5:V-W Phase Voltage |~ 16 kHz 256 =] 100 % 0% SNCE [+]

Channel 6 : U-V Phase Voltage 16 kHz 256 E 100 % 0% SINC 3 Iz‘
DC Link Voltage

Channel 7: DC Link Valtage  Mall kHz 256 = 100 % 0% ANC3 [=)

Path

CAWBLANWCS\MCS\AS solated V-1 Sensing\EXE\Default Values.csv

oad

Configuration Summary

Meodulator Frequency

Channel 1 : 8192000MHz
Channel 2 : 8192000MHz
Channel 3 : 8.192000MHz
Channel 4 : 8192000MHz
Channel 5: 8192000 MHz
Channel 6 : 8.192000MHz
Channel 7 : 5.000000MHz

e B DT ) 2EL R 2 B0

o ZHER RERHEHLER -
o SMEE (FRERWARRREIE) - 0 R E T RO R R = ANETE R E
o BT YES (CERBER D - 005 BN E A T b e A A

o WEEH. REMNTHRERE

o EBRESH. WEAEERIEEE

° é%ﬂgjﬁ%
° bﬂ&ﬁ%ﬂ
o MEILA:

BCE P IEE A BOAE

47. idE

MR ARS T PR 52 R ST A I A S B e
SR AN R AR

B ERCE T TR A A = AN TE R BE

ZHCU114A-September 2014—Revised March 2015

BT RE PN IR B 0 (ZE T2 AT /B

TIDU429 — http://www-s.ti.com/sc/techlit/ TIDU429
IRl © 2014-2015, Texas Instruments Incorporated

49


http://www.ti.com.cn
http://www-s.ti.com/sc/techlit/TIDU429.pdf

i3 TExas
INSTRUMENTS

Wi & www.ti.com.cn
6.4.2.1 B PWM SEFL RHHEZE

WHE PWM S fd e 2 1) J@

o PWM % {48 CARREHHIA Ll KHz 95 A A AE .

o EREER: MWFIRPEFL KRR,

o BIER: WHIBRBGR T PWM SEAS RFER ., HHISZ RS 20MHz,

6.4.2.2  REIEN AL
FEANIEIE (D8 2SR A E I & 48 FoRip| R % E .
SINC3 [+

SIMC FAST
SINC1
SINC 2

S SINC 3

K 48. il g 2SR

6.4.2.3 WEHIAE

JBURE ﬁﬁﬁﬁ‘]?ﬁ% (Default) #1240 P4 H L B AR BRINE . 1 AT A 2 EB2R A (Default All) 124006
A IE R ERIME
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6.42.4 HEICA

B BV S HE R R TR EE TR A AT HIR . MBI IR EIE 5 & 20MHz IR, i B E %
PELESE AT, X e ol a5 ok, Y EHES: oRi@ e s e iR, Wl 49 FoR.
f 43 Isolated Current/Voltage Measurement Test Bench EI_‘Q‘

i3 Texas Isolated Current/Voltage Measurement Test Bench
INSTRUMENTS

| System Layout | Config | Graph |

AMC 1304/5 Sigma-Delta Filter Parameters
o tiisation S

Medulator Frequency
Channel 1 : 8.192000MHz
Channel 2 : 5.000000MHz

Channel 1 : U Phase Current 16 kHz 256 E 100 % 0% SINC 3 [+] E:::::; i Sigiggmgi

Channel 5: 8.192000MHz

. Channel 6 : 5.000000MHz
Channel 2 : ¥ Phase Current 16 kHz 32 E 100 % 0% SINC 3 Iz‘ Channel 7 : 5.000000MHz
Channel 3: W Phase Current 16 kHz 256 100 % 0% SINC 3 SET Default Modulated Frequency is not
E IZ‘ within the limit (SMhz - 20Mhz)

coerced for the below channels.

Input Freq 27 MHz

Motor Current

Channel PWM Freq ‘Owver Sampling Rate High Level Threshold Low Level Threshold Filter Type

Inverter Voltage Channel 2 :1.024000M Hz

Channel 6:1.024000M Hz
Channel4: W-U Phase Voltsge 16 kHz 256 [=] 100 % 0% SNCE [
T oS-
Channel 6 : U-V Phase Voltage 16 kHz 32 = 100 % 0% SNC3 =]

Channel 5: V-W Phase Voltage 16 kHz 256

]

DC Link Voltage

Channel 7:DC Link Voltage  Nall kHz 256 = 100 % 0% anc: [+

Path

CAWBU\WCS\MCS\IAS\Isolated V-1 Sensing\EXE\Default Values.csv
oa

Kl 49. BLEIL &

6.4.25  JEERINE 1
1 F AT B AR A i B BRIME SCPE, AR5 Bl 2k (Load) 4241, BB nZk 20 f AL .

Path

CAWBLWCSMCS &S Bsolated V-] Sensing),GUT Default Vahues csv [ |
e |

F 50. m#EkERNE SO

6426 WERE

{5 FHBE RN B8 — L1 8 & (Set) 1240 ¥ B i OB AC B, Bl 225K & (Set All) 12251 ¥ & i A 18 iE
fE. % £ E (Set All) #4100, FCE TUI A T E VR4S B A0 &K% 3] MCU/FPGA.
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643 EJE

P D e 46 R s AL BRI (S W 51D o SRR AE AR T o DA A /45128 8 P T SR 7
("% Isolated CurrentVoltage Measurement Test Bench =N~

i3 TEXAS Isolated Current/VVoltage Measurement Test Bench
INSTRUMENTS

System Layout | Config | Graph

Graph Config Channel 1 Over Load

Trigger Channel Channel 1 (Current = = .
Mene El Plot0 “ ( } Time Domain B o
Trigger Threshold Scale Factor . 286.2- s R
05V V Pk-Pk - 2861 annel erLoa
Capture Time 286
1 ms =
2859
Waveform 1 Scale Factor % i Channel 3 Over Load
Channell [v] | VPk-Pk [v] E 258 ‘
2857
Waveform 2 Scale Factor
5
Channel 4 IZl V P-Pk E 285, Channel 4 Over Voltage
285.5-, | | .
0 20 40 60 80 100 120 140
Channel 5 Over Voltage
Filters Post Processing .
Waveform 1
avetorm stonn e Channel 4 (Voltage) . : R Channel 6 Over Voltage
Plot 0 l.\ TimeDomain [ ] )
RMS s _ 200- .
0A 0A
150
Pk-Pk Max R, Channel 7 Qver Voltage
0A 0A e
g s
Fn Frequency Min %
0.00 Hz 0A E 0
< Ground Fault
Fn Signal Mag Noise Mag 50
oA 0A R
THD SNR 150-, .
0 0dB 0 2 40 60 80 100 120 140
Time (ms)

Process from File

K 51. EE T HE

o EERE. WEMMEAGHERER RN .

o BIRSHER: WEKEREERENSH.

o BB SRS DR R R £

o HRIERAS: DT IR ERRIE RS . THERIRE R AR B R TR
o MSCHRARERFEA . AR g L DL BT O s ) SO A s
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6.43.1 REMAKEYE

fish A T4 T Ak & 78 (Trigger Channel) 32 3T 8 . JH 7 AT DL AL /) ] ] I

o TEMKIEME (Trigger Threshold) %44 Fh 5 & 1% i i@ 18 1 fid & 48

o M FE ZH (Scale Factor) 54 ik # e 5 R %

o fEHZKMTA] (Capture Time) #2141 BRI ] (LR AL, ms)

Trigger Channel

Channel 1 |E|

Trigger Threshold  Scale Factor
0.5A VPk-Pk [+

Capture Time

1 ms

52. fit KL &

6.4.3.2 EEKEHBE R

ATLAM I 1 (Waveform 1) 147 2 (Waveform 2) $a 4 mhig B2 BoR P R R E /2 5. HE R
Homid & 3T IR

Waveform 1 Scale Factor
Channell [=] | VPk-Pk [=]
Wawveform 2 Scale Factor

Channeld [=] | VPk-Pk [~]

53. WIEWE
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6.4.3.3  EFRUENE Y

MK (Type) 4RIk FRuEstas . WL JEH #5252 (Filter Type). #0147 R (High Cutoff Freq.)
AN LA T IR (Low Cutoff Freq.) AL Bir%L (Order) 42 1 i B yE S AR I -

| Waveform 1

Filters

Type

Waveform 2

Post Processing

Mone

Filter Type

[=]

Lowpass

High Cutoff Freg.

0
Low Cutoff Freg.
1000
Order
1

54. JEI AR LT

6.4.3.4  FFT B O##
] FFT & 11 (FFT-Window) 454 ¥ 5 #14L 2 (Post Processing) i1l # & FFT % 1.

Type
Mone |T|
4 Mone
Butterworth
Chebyshev
Beszel

K 55. BER AR

Blackman-Harris
Exact Blackman

Blackman

Flat Tep

4 Term B-Harris
7 Term B-Harris
Low Sidelobe

Waveform 1 Waveform 2 |
Filters Post Processing |
FFT-Window
Mone |T|
J Mone
Hanning
Hamming

K 56. FFT % %%

54 BT BE N R 2 20 (22N AR B
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6.4.35 HESHER
REEER NS ET LR mEE, WE 57 fins.

| Filters Post Processing
Waveform 1 Waveform 2
RMS DC
oA 0A
Pl-Plk Max
oA oA
Frn Frequency Min
0.00 Hz 0A

Fn Signal Mag Moise Mag
oA oA

THD SMR
0 0 dBe

K 57. XS HER

6.4.3.6 Data Capture
AR LA S B B R IE S| MCUIFPGA, SR IHR i€ I [a] A 250408 76 T o J /s — X B340

Capture

58. i3k (Capture) %41
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6.4.3.7  uEFEH

AR N A B IR B B, P n] e R i £ 2 (Time Domain) B4t (Frequency
Domain).

Plot0 Bk Channel 1 (Current) Time Domain [ +] |
1 « Time Domain T

- 2862-

Frequency Domain

2861 -

286-

[] [o=]
[=5] [=5]
o bn
(=] w
1 1

Amplitude

285.7-

2856-

2855-, 1 1 1 1 1 1 1
] 20 40 a0 &0 100 120 140

Time (ms)

59. B IERE
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Wil &

6.5 WEHERL (BHE)

¥ 55 2 BUE M “Scale Factor.csv” U B INEEIH P Fti . ¥ KRB 5 T AT SCHE T 1H — S0 fF

W: Win 7: C:\Program Files (x86)\Texas Instruments\isolated VI Measurement\

o SR EUE AT TOR R A B A 4R RE R A O R B O

o IRESIE M T AHERE s iR 2. A MCUIFPGA W2 i) SR 46 (eI 25 L A -

P ARBOIF AR 14 P

R 14, BHRBOUEEN

HELRREE B R Rt
V Pk-Pk 0.023103 0
V @APC 0.00021 0
Current 3.81E-05 0
V_Inamp 0.021437137 0
Raw 1 0
CH1 CAL 3.81E-05 0
CH2 CAL 3.81E-05 0

b TE 2 IS R SCAF S5 R R R B

R AT 8 I B R AT -

6.6 ZHEIAE

FEANIEIE B BRI E M “Default Values.csv' XCHEL . L RIZE My an2e 15 Fios.
* 15. BRIMES W

HIE AR A BRI S OSR 7 LT R E K HL T R st Si
1 16 256 100 0 SINC?
2 16 256 100 0 SINC?
3 16 256 100 0 SINC?
4 16 256 100 0 SINC?
5 16 256 100 0 SINC?
6 16 256 100 0 SINC?
7 16 256 100 0 SINC?

FP R G R T % 7 BOF R S U R

b TE 2 IS R SCA S5k R I 81 BT
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7 ks R
7.1 HREE

HFURE EEINE LR 16 255 21 fos, Kb HO@EES T BRI E. TR ZE08:
o ADRVUEENE BASEE R R AR ED

o ATUEIASE A 50HZ

« U 100ms M SERIIFEA (11204

* 16. HItHMBEE 1 HE

ﬁggﬁﬁﬁgﬁ@ ke MBI E P HLE (V) i 1 EREE (V) il 1R (%)
5% 12.46 13.411 -0.14
10% 24.961 25.907 -0.09
15% 37.501 38.447 -0.06
20% 50.002 50.92 -0.10
25% 62.5 63.407 -0.10
30% 75.012 75.851 -0.17
35% 87.499 88.346 -0.14
40% 100.005 100.841 -0.13
45% 112.51 113.303 -0.16
50% 125.01 125.817 -0.13
55% 137.51 138.284 -0.14
60% 150.01 150.775 -0.14
65% 162.51 163.276 -0.12
70% 175.01 175.746 -0.13
75% 187.51 188.261 -0.12
80% 200.01 200.721 -0.13
85% 212.51 213.201 -0.13
90% 225.01 225.665 -0.14
95% 237.5 238.169 -0.13
100% 250.01 250.665 -0.13
TRk | 0.968304

58

BT BE R N R 2 U (220D AR B
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Wi

F17. TIMHEREIE 1 HE

e WA AE (mV) B 1 3B (V) i 1523 (%)
5% 8.751 8.462 -0.44
10% 17.503 17.218 -0.20
15% 26.257 25.977 -0.11
20% 35.005 34.735 -0.06
25% 43.759 43.492 -0.04
30% 52.502 52.249 -0.01
35% 61.255 61.008 0.01
40% 70.006 69.765 0.01
45% 78.748 78.514 0.02
50% 87.504 87.279 0.03
55% 96.246 96.042 0.05
60% 105.058 104.87 0.06
65% 113.712 113.536 0.07
70% 122.48 122.351 0.10
75% 131.2 131.134 0.14
80% 140.08 140.048 0.16
85% 148.73 148.709 0.15
90% 157.52 157.57 0.19
95% 166.21 166.262 0.18

100% 174.97 175.073 0.20
ks & -0.25
18, HIHITIEIE 2 K5
oo e BRI E (mV) i 2 FYERIE (V) i 2 % (%)
5% 125 13.099 0.07
10% 24.99 25.572 -0.03
15% 37.52 38.084 -0.07
20% 50.02 50.565 -0.09
25% 62.52 63.051 -0.10
30% 75.02 75.537 -0.10
35% 87.51 88.025 -0.09
40% 100.02 100.513 -0.10
45% 112.52 112.995 -0.10
50% 125.02 125.482 -0.10
55% 137.51 137.975 -0.09
60% 150.01 150.462 -0.09
65% 162.51 162.958 -0.09
70% 175.01 175.449 -0.09
75% 187.51 187.94 -0.09
80% 200.01 200.433 -0.08
85% 21251 212.924 -0.08
90% 225.01 22541 -0.08
95% 237.51 237.906 -0.08
100% 250.08 250.467 -0.08
k& 0.590516
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19, LI HETIBEIE 2 KB
*ﬁﬁ(ﬁﬁ%*ﬁgrﬁ@ L MR AL (MV) B 2 APAE (M) I 2 B (%)
5% 8.755 8.561 0.03
10% 17.514 17.3 -0.10
15% 26.26 26.033 012
20% 35.024 34.797 -0.09
2506 43.753 43521 -0.08
30% 52.508 52.281 -0.06
35% 61.248 61.022 -0.05
40% 70 69.771 -0.05
45% 78.75 78.522 -0.04
50% 87.505 87.278 -0.03
55% 96.249 96.019 -0.03
60% 105.054 104.832 -0.02
65% 113.771 113.599 0.02
70% 12254 122,311 -0.03
75% 1315 131.208 0.00
80% 140 139.904 0.07
85% 148.77 148.572 0.00
90% 157.49 157.279 -0.01
95% 166.21 166.021 0.00
100% 175.09 175.929 0.08
B | -0.19649
R 20. Hift HIRIEIE 3 5B
oo = p e WA EL R (mV) i 3 EBEE (V) i 3 9% (%)
5% 12.5 13.048 0.05
10% 24.99 25.514 -0.07
15% 37.52 38.026 0.10
20% 50.02 50.499 0.12
25% 62.52 62.98 0.13
30% 75.02 75.458 -0.14
35% 87.51 87.944 -0.12
40% 100.02 100.426 0.14
45% 112.52 112.902 -0.14
50% 125.02 125.383 0.14
55% 137.51 137.873 -0.13
60% 150.01 150.354 -0.13
65% 162.51 162.845 -0.13
70% 175.01 175.33 -0.13
75% 187.51 187.818 -0.12
80% 200.01 200.302 0.12
85% 21251 212.788 0.12
90% 225.01 225.268 0.13
95% 237.51 237.759 -0.12
100% 250.08 250.312 0.12
R & 0.541419

60

BT BE R N R 2 U (220D AR B
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21, DR ETEE 3 K5
ﬁﬁ(ﬁﬁ%ﬁﬁgﬁ@ ¢ HEIAZ L (mV) B 3 ARE (V) B 3 R (%)
5% 8.755 8.549 -0.11
10% 17.514 17.29 -0.16
15% 26.26 26.022 -0.16
20% 35.024 34.782 -0.13
25% 43.753 43.504 0.12
30% 52.508 52.262 -0.09
35% 61.248 60.999 -0.09
40% 70 69.746 -0.08
45% 78.75 78.494 -0.08
50% 87.505 87.246 -0.07
55% 96.249 95.984 -0.07
60% 105.054 104.793 -0.06
65% 113.771 113.558 -0.01
70% 12254 122.267 -0.06
75% 131.5 131.25 -0.04
80% 140 139.754 -0.04
85% 148.77 148.519 -0.04
90% 157.49 157.222 -0.05
95% 166.21 165.96 -0.03
100% 175.09 174.866 -0.02
R | -019649

K 60 A 61 SR 1 HLIALELIAURS BZ AN R AC RS BE AR & 9

0.1
0.08
0.06
0.04
0.02

0
-0.02
-0.04
-0.06
-0.08

-0.1
-0.12
-0.14
-0.16
-0.18
-0.2

Error (%)

~— Channel 1
=& Channel 2
-+—& Channel 3

0

20

40 60 80 100
% of Full scale (175mV RMS)

B 60. BRI E

0.3

0.2

0.1

-0.1

Error (%)

-0.2

-0.3

-0.4

-0.5

-—~ Channel 1
=& Channel 2
-+—a Channel 3

20

40 60

80 100

% of Full scale (175mV RMS)

Bl 61. 2T L IRE L
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7.2 HEKERZEA AX A B R T E
22 FIFk 23 $Eft T REGmIE 2 f1 3 SR
xR 22. A HETEIE 2 FE
BN SRR E A b . T —_
(100% = 250 mV) HEANRIAZF LR (mV) HBIE 2 ZFHEE (MV) B 2 BE (%)

5% 12.502 12.436 -0.14%

10% 24.997 24.955 0.02%

20% 50.003 49.964 0.02%

30% 75.004 74.983 0.04%

40% 100.003 99.979 0.02%

50% 124.943 124.926 0.02%

60% 149.943 149.929 0.02%

70% 174.946 174.936 0.02%

80% 199.945 199.949 0.03%

90% 224.939 224.953 0.03%

100% 249.958 249.986 0.03%

ks & | -0.047945
* 23. HHILIEIE 3 KE
BN B T 43 b s e oy v e 1o
(100% = 250 mV) HEINEIAZ I E (mV) JHIE 3 ZZMHEE (mV) B 3 RE (%)

5% 12.502 12.38 -0.18%

10% 24.997 24.897 0.00%

20% 50.003 49.899 -0.01%

30% 75.004 74.912 0.01%

40% 100.003 99.9 0.00%

50% 124.943 124.834 -0.01%

60% 149.943 149.827 -0.01%

70% 174.946 174.824 -0.01%

80% 199.945 199.827 -0.01%

90% 224.939 224.953 0.05%

100% 249.958 249.845 -0.01%

fks & | -0.0991915
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Kl 62 Eor T HE A HE .
0.1
0.05
0
g
5 -0.05
i
0.1
-0.15 j
1 -—+ Channel 1
-=-& Channel 2
0.2
0 20 40 60 80 100
% of Full scale (175mV RMS)
Kl 62. B HE I T8 2L ORS
7.3 HERE
) AL T M ERZRAEMRIEE 1 £ 3WHERENGHER. TS T
DU &34t 7
o P HE I IE S — AN R S R
o AUHIASNFE A 50HZ
o I 100ms P 5 R IIFEAS )~ 3ME
£ 24 HHJEEIE 1 KE
A GHERENE S . N s . e o .
(100% = 250 mV) MK EREE (mV) BB 1 HERAEE (mV) BB 1122 (%)
5% 125 13.448 0.03%
10% 25.1 26.033 -0.05%
15% 37.52 38.439 -0.07%
20% 50.02 50.919 -0.09%
25% 62.51 63.412 -0.07%
30% 75.02 75.9 -0.09%
35% 87.51 88.384 -0.08%
40% 100.01 100.877 -0.08%
45% 112.52 113.367 -0.09%
50% 125.01 125.86 -0.08%
55% 137.51 138.351 -0.08%
60% 150.01 150.984 0.02%
65% 162.51 163.475 0.01%
70% 175.01 175.996 0.02%
75% 187.51 188.403 -0.03%
80% 200.01 200.89 -0.03%
85% 2125 213.366 -0.04%
90% 225.01 225.865 -0.04%
95% 237.51 238.371 -0.04%
100% 250.01 250.891 -0.03%
= 0.944315
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K 25. A EEIE 1 F5E
mﬁ(ﬁ)ﬁﬁ;ﬁﬁgf\ﬁ;‘ 24 MBS ZE L (V) B 1 3 (V) B 1 B2 (%)
5% 8.737 8.798 -0.33%
10% 17.507 17.565 -0.19%
15% 26.253 26.328 -0.06%
20% 35.001 35.097 0.02%
25% 43.751 43.868 0.06%
30% 52.503 52.558 -0.07%
35% 61.252 61.413 0.12%
40% 70.004 70.176 0.12%
45% 78.752 78.943 0.13%
50% 87.498 87.695 0.12%
55% 96.247 96.468 0.14%
60% 105.058 105.290 0.14%
65% 113.814 114.061 0.14%
70% 122.460 122.747 0.16%
75% 131.270 131.514 0.12%
80% 140.003 140.364 0.19%
85% 148.800 149.142 0.17%
90% 157.510 157.839 0.15%
95% 166.240 166.598 0.16%
100% 175.020 175.413 0.17%
W& 0.09
% 26. Hii L E@EIE 2 K5
%ﬁgﬁ%ﬁ‘ﬁ@ i M ERBE (V) 3 2 ERAE (V) B 2 8% (%)
5% 125 13.6 0.02%
10% 25.1 26.18 -0.07%
15% 37.52 38.583 -0.09%
20% 50.02 51.06 -0.11%
25% 62.51 63.544 -0.10%
30% 75.02 76.031 -0.11%
35% 87.51 88.511 -0.11%
40% 100.01 100.998 -0.11%
45% 112.52 113.486 -0.12%
50% 125.01 125.977 -0.10%
55% 137.51 138.459 -0.11%
60% 150.01 151.092 -0.01%
65% 162.51 163.575 -0.02%
70% 175.01 176.094 -0.01%
75% 187.51 188.497 -0.06%
80% 200.01 200.981 -0.06%
85% 2125 213.453 -0.07%
90% 225.01 225.946 -0.07%
95% 237.51 238.446 -0.07%
100% 250.01 250.963 -0.06%
R E 1.09651
64 G THRE B B S R (FET MR A R ZHCU114A-September 2014—Revised March 2015
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R 27, TR HEEEIE 2 /55
%ﬁ(fﬁi;*ffgrf@ e Wi AL (mV) B 2 A (V) I 2 8% (%)
5% 8.737 8.799 -0.32%
10% 17.507 17.564 -0.19%
15% 26.253 26.328 -0.06%
20% 35.001 35.095 0.01%
25% 43.751 43.865 0.05%
30% 52.503 52.554 -0.07%
35% 61.252 61.408 0.11%
40% 70.004 70.176 0.12%
45% 78.752 78.937 0.12%
50% 87.498 87.695 0.12%
55% 96.247 96.468 0.14%
60% 105.058 105.281 0.13%
65% 113.814 114.049 0.13%
70% 122.46 122.736 0.15%
75% 131.27 131.502 0.11%
80% 140.003 140.364 0.19%
85% 148.8 149.127 0.16%
90% 157.51 157.839 0.15%
95% 166.24 166.598 0.16%
100% 175.02 175.395 0.16%
W= 0.09
% 28. Hi L E@EIE 3 M5
%ﬁgﬁ%ﬁ‘ﬁ@ i M ERRE (V) 3 3 ERHE (V) I 318 (%)
5% 12.46 13.444 -0.12%
10% 24.961 25.944 -0.06%
15% 37.501 38.489 -0.03%
20% 50.002 50.967 -0.07%
25% 62.5 63.459 -0.06%
30% 75.012 75.907 -0.14%
35% 87.499 88.406 -0.10%
40% 100.005 100.907 -0.10%
45% 112.51 113.377 -0.12%
50% 125.01 125.817 -0.15%
55% 137.51 138.367 -0.10%
60% 150.01 150.861 -0.10%
65% 162.51 163.367 -0.09%
70% 175.01 175.841 -0.10%
75% 187.51 188.359 -0.08%
80% 200.01 200.823 -0.09%
85% 21251 213.201 -0.14%
90% 225.01 225.774 -0.10%
95% 2375 238.28 -0.09%
100% 250.01 250.78 -0.09%
R E 0.99818
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* 29, TR HEE 3 M5
e e HARAET A (V) i 3 AR (V) I 31 (%)
5% 8.751 8.466 -0.63%
10% 17.503 17.224 -0.28%
15% 26.257 25.986 -0.16%
20% 35.005 34.747 -0.08%
25% 43.759 43.507 -0.05%
30% 52.502 52.267 -0.01%
35% 61.255 61.029 0.01%
40% 70.006 69.79 0.02%
45% 78.748 78.514 0.00%
50% 87.504 87.31 0.04%
55% 96.246 96.042 0.03%
60% 105.058 104.907 0.08%
65% 113.712 113.576 0.08%
70% 122.48 122.395 0.12%
75% 131.2 131.181 0.16%
80% 140.08 140.098 0.18%
85% 148.73 148.76 0.17%
90% 157.52 157.57 0.18%
95% 166.21 166.317 0.20%
100% 174.97 175.131 0.22%
TR = | -0.23
LI R AN AZ U L A R ] 63 AT 64 Fi
0.1 0.4
-—+ Channel 1
=& Channel 2
0.05 -— Channel 3 0.2
0 0
§ -0.05 § -0.2
L L
0.1 0.4
-0.15 -0.6 -—~ Channel 1
& Channel 2
-+—a Channel 3
-0.2 0.8
0 20 40 60 80 100 0 20 40 60 80 100
% of Full scale (175mV RMS) % of Full scale (175mV RMS)
Bl 63. Hii A ERE Bl 64. ATy HLEREFE
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Www.ti.com.cn IEEEES
7.4 JEATELM

30 Bk 31 Mt FMERRANEREE 2 = 3 M ESREERER.

PP SRR SRERG A ERMET TSR (EE LR 12 Hdk) -

o W =308

« HH =5 7ppb

o RS

% 30. HiBIEE 2 AT EE M

N B SR Bl B2
BEENL | @il 2 o MK i) - AN ) s
(100%= | b | HRAE | D02 | AREE | DREE | OU7 | ARGE | HRRE | 2
250mV) (mV) (mV) (mV) (mV) (mV) (mV) w
5% 12.502 12.436 -0.14% 12.464 12.442 0.21% 12.464 12.412 -0.03%
10% 24.997 24.955 0.02% 24.966 24.942 0.09% 24.964 24.914 -0.01%
20% 50.003 49.964 0.02% 49.965 49.941 0.05% 49.966 49.931 0.03%
50% 124.943 124.926 0.02% 99.948 99.913 0.01% 124.948 124.911 0.01%
80% 199.945 199.949 0.03% 199.942 199.927 0.02% 199.942 199.925 0.02%
100% 249.958 249.986 0.03% 249.96 249.95 0.02% 249.96 249.926 0.01%
W& | -0.047945
FLEE 2 T EE R WE 65 A,
0.25
-— Channel 1
0.2 -=—8- Channel 2
-+—& Channel 3
0.15
0.1
g o005
S e —
i 0
-0.05
-0.1
-0.15
-0.2
0 20 40 60 80 100
% of Full scale (175mV RMS)
65. By HiiEiE 2 FeEE N
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* 31 HitHEAEIE 3 M ER M
BN i K L A 2
ERENE
(133553 T ch3 ch3 Eﬁﬁﬁ?ﬂaﬁ'}% ch3 ch3 Eﬁﬁﬁ?ﬂaﬁ'}% ch3 ch3
o= | HiftfJE (mV) | DC(m R > DC (m R > DC (m R%E
Ssomy) | oL et (mY) (mv) = (mv) (mV) i® mv) mVv) L3
5% 12.502 12.38 -0.18% 12.464 12.385 0.16% 12.464 12.354 -0.09%
10% 24.997 24.897 0.00% 24.966 24.885 0.07% 24.964 24.854 -0.04%
20% 50.003 49.899 -0.01% 49.965 49.881 0.03% 49.966 49.862 -0.01%
50% 124.943 124.834 -0.01% 99.948 99.844 -0.01% 124.948 124.82 -0.02%
80% 199.945 199.827 -0.01% 199.942 199.842 0.00% 199.942 199.799 -0.02%
100% 249.958 249.845 -0.01% 249.96 249.857 0.00% 249.96 249.776 -0.03%
i & -0.0991915
A IE 3 nfEE HEIE K 66 Fs.
0.2
-— Channel 1
0.15 ==& Channel 2
-+—4 Channel 3
0.1
__ 005
&
S 0 5 g 3 !
u‘-_, I
-0.05
-0.1
-0.15
-0.2
0 20 40 60 80 100

% of Full scale (175mV RMS)

66. ELiit HTIEE 3 M EE M

68 BT BE N R 2 20 (22N AR B
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7.5  XREAKINEGEDE

32 B 34 FAL 1S AN R LRSS IS A T ) 8 N S N ) AR FR A N RS R A R . T

BT

o ARSI HLIALUA

o R AT (mV)

o HAJIF Ty 50HZ

«  HL 100ms M 5 BHIREAH T 21

F 32. I HIRIEIE 1 HE

o = e oz WA —- % ()
i HE (MV) N
10% 17.488 17.389 0.06%
23% 40.521 40.426 0.04%
34% 59.677 59.586 0.03%
43% 75.09 75.04 0.08%
58% 100.88 100.867 0.10%
80% 140.06 140.008 0.04%
100% 174.73 174.672 0.03%
120% 210.45 210.44 0.05%
140% 245.87 234.23 -4.69%
¥ & -0.11
* 33, RIMHMIEE 2 K
LT ey . AN (EE‘ ; i -
B oo oy a5 WA A eI (V) 2 (00
10% 17.509 17.472 -0.21%
23% 40.882 40.847 -0.09%
34% 60.344 60.342 0.00%
43% 74.844 74.801 -0.06%
57% 100.264 100.229 -0.06%
81% 142.03 142.087 0.04%
101% 176.13 176.194 0.04%
121% 211.08 211.028 -0.02%
141% 246.5 234.934 -4.69%
W= 0.0
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R 34, ZMHERIEIE 3 HE
S Mg - _
ET 5 WHES ) b () 2% 09
10% 17.517 17.478 -0.22%
23% 40.791 40.755 -0.09%
35% 60.376 60.325 -0.08%
43% 74.844 74.789 -0.07%
57% 100.324 100.277 -0.07%
81% 142.49 142.431 -0.04%
101% 176.57 176.507 -0.04%
121% 211.28 211.138 -0.07%
141% 246.7 235.026 -4.73%
wBRE 0.0

67 Jur 1 AC BT L 5 T

0.3

-— Channel 1
0.2 == Channel 2
-+—a Channel 3

0.1

0

-0.1

Error (%)

-0.2

-0.3

-0.4

-0.5

0 20 40 60 80 100 120 140
% of Full scale (175mV RMS)

K 67. A2 AL

NT PR, IR 175mVeys KA. SAFRIRS L miB A1 125%, HAE— @R RA LR
P, Bz A e R ER R B2 AR .

VE: 185 FSR (#250mV) 54i%f FSR (x312.5mV) Z [A] [\ B ARG 2SR EuE . S5 A
FEEET 485 FSR {E M e/ IMERS, JEHES 1% HEPA—Ef REENMR; SN KT
ZEFoixt FSR IR, ] 284 H A —Z & U — A
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7.6 SFEBERE 50MQ MR A IR E
% 35 £ 37 F24L T E ] 50mQ 43I i I X R B AT R A
F 35. LIMHAMEE 1 ¥R
ﬁ)\ﬁﬁﬁiiﬂﬂﬁﬁﬁth e (5 AR MM R (06)
(100% = 175mV) ZHE (MV) ZIEIE (MV)
5% 8.46 8.431 -0.05%
9% 15.552 15.54 0.08%
12% 20.902 20.89 0.06%
17% 30.146 30.131 0.03%
29% 51.354 51.334 0.01%
58% 101.170 101.139 -0.01%
87% 152.08 152.092 0.02%
102% 178.700 178.763 0.05%
114% 199.710 199.726 0.02%
g | -0.025
F 36. UL HTLEE 2 K5
%Aﬁﬁ;ﬁ%ﬁﬁw %m&;ﬁ%ﬁﬁtwﬁ) :miﬁ B2 (%)
(100% = 175mV) RHEE (MV) L (MV)
5% 8.421 8.396 0.00%
9% 15.043 15.016 -0.01%
11% 19.966 19.958 0.08%
17% 30.073 30.050 0.01%
30% 52.463 52.458 0.04%
57% 99.236 99.239 0.03%
87% 151.720 151.723 0.02%
101% 176.180 176.335 0.10%
112% 196.610 196.632 0.02%
e & -0.025
xR 37. TR ATEE 3 F5E
LD 5%;%%5@%7% ﬁfﬁtnﬁﬁéﬁ&ﬁiﬁ%ﬁﬂﬂﬂ%) . =g} w2 (%)
(100% = 175mV) ZHHEE (MV) R EE (MV)
5% 9.244 9.225 0.01%
8% 14.805 14.786 0.00%
11% 19.591 19.574 0.02%
17% 29.619 29.604 0.02%
29% 50.097 50.068 -0.02%
57% 99.546 99.463 -0.06%
86% 151.230 151.147 -0.04%
104% 182.710 182.721 0.02%
112% 196.070 196.050 0.00%

-0.02
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K] 68 JEIR T {# ] 50mQ 43t 2% i ok N A AZ I FL TAURS A 5T IR
0.2
-—+ Channel 1
-=—& Channel 2
0.15 -+—a Channel 3
0.1
g
5 0.05
]
0
-0.05
-0.1
0 20 40 60 80 100 120
% of Full scale (175mV RMS)
68. {1 50MQ 43Vt #s B X B A i FEL YA A B
7.7 SMESIERE 50MQ S0 A IR
% 38 3 40 FAL T IR 5mQ S AN RS RERT 015 .
F* 38. WIMHAMLEIE 1 K
WA SHEENE HEINE (FEZrvnas L) W& B2 ()
(100% = 175mV) R HE (MV) TR E (MV)
5% 8.384 8.359 0.00%
9% 15.516 15.488 -0.02%
14% 25.006 24.997 0.06%
30% 51.379 51.353 0.08%
52% 90.362 90.350 0.01%
65% 116.520 116.405 -0.08%
kst | -0.025
F 39. P HEILIEIE 2 HE
A G EIERE HENE (FEorvnas Les) M EE w2 (%)
(100% = 175mV) ZHHEE (MV) ZREE (MV)
5% 8.190 8.156 -0.11%
9% 15.160 15.146 0.07%
14% 25.175 25.166 0.06%
30% 52.889 52.880 0.03%
52% 89.562 89.548 0.01%
65% 115.975 115.963 0.01%
It & -0.025
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£ 40. TIHERIBE 3 BE
A E R REZF 5 L (100% HEITRY (759308 E0) I ( B2 %)
=175mV) LHEE (MV) LHHEE (MV)
5% 8.752 8.728 0.02%
9% 15.127 15.118 0.11%
14% 24.673 24.662 0.06%
30% 52.502 52.496 0.04%
52% 90.538 90.435 -0.09%
65% 113.690 113.614 -0.04%
% | -0.025

Kl 69 JoR 18 H 5SmQ 43I s xS (4 52 I FRLRURS FE 1) 5 0

0.15
-—+ Channel 1
=& Channel 2
01 -+—a Channel 3
0.05
S
§ 0
|
-0.05
-0.1
-0.15
0 20 40 60 80

% of Full scale (175mV RMS)

P 69. £ ] BmQ J3-JAias i Xof 82 f 52 At HELIAUAS FE
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8 HLIR I
HLR R B TR
Noise Filter Off
+6,0_V0OD
& 200V
71. +6.0_VDD FMB
Noise Filter Off
+6.0_VDO_ripple
K 72. +6.0_VDD FMB _ 40
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Noise Filter Off

MNoise Filter Off

MNoise Filter Off

[1.00 ) s|[ @ 251wy < 10Hz]

(@ S0.0my &BFk-FE  134mY 15:41:04 |

Bl 75. FMB >4 3.3V_DVDD
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Noise Filter Off

EB| +6v_vOC

1005
| &BC Mean 17:40:10 |
K 76. ICVM H IR L/ +6V_V DC, fE Net +6V_V DC wrt GND_V DC L5

MNoise Filter Off

E| +69 OC ripple_before
fippre_bef

1005 S|[@m -~ 101mY
(T !

77. ICVM H & +6V_V DC 40, 7E Net +6V_V DC wrt GND_V DC EE, i<

MNoise Filter Off

Al b ‘
BY_VOC _ripple_after S
111!'[ Ftlwr""T‘p llTTr

100,05 |G 101y
(T

&l 78. ICVM HLE&HR | +6V_V DC IS, 7E Net +6V_V DC wrt GND_V DC 4%, ##EIFE
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Noise Filter Off

| +5v_vOC

Kl 79. ICVM H R - #) +5.0V_V DC HJE¥L, 7E Net +5.0V_V DC wrt GND_V DC Lill#%

MNoise Filter Off

VOC_ripple_before ki
e R e

1005

A 20.0mY “uBy . i ]
80. ICVM H##% = +5.0V_V DC KLU, £ Net +5.0V_V DC wrt GND_V DC Lill#8, fi#%H

MNoise Filter Off

ipple_before [k
T

1005 @& 100y
& 20.0mY Ry &BFE-Fk 5

81. ICVM HLE# _E +5.0V_V DC HIFHLHISLK, 7£ Net +5.0V_V DC wrt GND_V DC Eill#E, ##EHRE
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Noise Filter Off

D/ +5.04_PH

1005

& 1.00Y ‘:-I:Z hMean 4 i |
& 82. ICVM HLE&HR /) +5.0V_PH HE#L, 7E Net +5.0V_PH wrt GND_PH %8, fi#Jra

MNoise Filter Off

+5,0%_PH_ripple ket
A 1 ) ‘ 1

1005
|&D_50.0mY &Br:-Pk |
83. ICVM HiBg#HR L +5.0V_PH HIEHAIZ, 7£ Net +5.0V_PH wrt GND_PH L%, #IT/5

MNoise Filter Off

84. ICVM HiE&#% i -5.0V_PH, 7£ Net -5.0V_PH wrt GND_PH _Eill#g, fi#1 8

78 8T RE L P G B 0 (T2 AT He ek ZHCU114A-September 2014—Revised March 2015

TIDU429 — http://www-s.ti.com/sc/techlit/TIDU429
Jix# © 2014-2015, Texas Instruments Incorporated



http://www.ti.com.cn
http://www-s.ti.com/sc/techlit/TIDU429.pdf

13 TEXAS
INSTRUMENTS

www.ti.com.cn HL R

Noise Filter Off

EI} 5.0 _PH_ripple: s

[100s 0.00000 s (@~ 432rmY
&Pk B40my

& 85. ICVM HLE&HR | -5.0V_PH M4k, #£ Net -5.0V_PH wrt GND_PH _Eillfg, fi#Jrs

MNoise Filter Off

| +6.0v_PH

, |@® 664y
|&D 200V &BC Mean |
86. ICVM HEE&HR ) +6.0V_PH HJE#L, 7E Net +6V_PH wrt GND_PH Lill#g, f#ra

MNoise Filter Off

I} +5.0%Y_PH_ripple

[100.s

|&D 100mY A &BFr-Fk 5 |
K 87. ICVM Hi &R | +6.0V_PH 14U, 7 Net +6V_PH wrt GND_PH %R, iR
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Noise Filter Off

& 2.00Y &BC Mean G |
& 88. ICVM H#&#R Y -6.0V_PH, 7£ Net -6V_PH wrt GND_PH L%, H#IF)3

MNoise Filter Off

KB} —6.0%_PH_ripple sbpeduben:

1005 ) s|[@m 492y
A 100mY “u (1 o ;

89. ICVM Hi &R I -6.0V_PH M40, 7E Net -6V_PH wrt GND_PH _Eillfg, f#rE

M Pos: 240.0 us

None

CH1
None

CH1
None

CH1
None

M 5.00ms
2-Jul-14 19:22

90. ICVM Hii&#R i) +6V_USH, 7E Net +6V_USH wrt GND_USH Eli#8, ##EITE
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IR BT

CH1

None

CH1

None

CH1
None

CH1
= None
CH1 2.00¥ M 5.00ms CH1 /7 118Y
2=Jul-14 19:18 <10Hz
TPS 2014B - 4:49:18 PM  7/2/2014

91. ICVM H & _EHY -6V_USH, 7 Net -6V_USH wrt GND_USH Lill#8, ##IFE

M Pos: 240,0 us

CH1
None

CH1
None

CH1

None

CH1
None

M 10,0ms
2=-Jul-14 19112

& 92. ICVM H &R _EH) +5.0V_USH, 7£ Net +5V_USH wrt GND_USH _Eill#g, ##ITE

M Pos: 240,0 us

None

CH1
None

CH1
None

M 10.0ms
2-Jul-14 19:14

93. ICVM HiE&#%_EfY -5.0V_USH, 7£ Net -5V_USH wrt GND_USH Lillfg, ##FE
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Noise Filter Off
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Wi X (ICVM HLESIR)

9 Bt 3 (ICVM HLERARD

L SR EE
FN SRR B,

9.1

i#% 2 I TIDA-00080 K% 11 04k

J32
+5.0V_USH C80 \| 22uF 1 2
} 0 Orf
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+5.0V_PH
+3.3V_DVDD
GND_PH us co7
o 1 16,
R6 NC DGND %
D8 R21 FB18 -
J12 DESD1PORFW-7, 1 2 ey 2 5 = 0.1pF
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5 3 MBRO520L 5 3
GND D2 oy 5 ONTL GND D2 MBRO520L
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4 enD D1 1 22uF 4 enp 1 1
SN6501DBV 3 4 SNE501DBV 3 4
— 750342271 DGND = 750342271
DGND GND_USH DGND GND_VSH
==C139==C128 ==C141==C130
10pF | 0.1pF 10uF | 0.1pF
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C113. C117. C121. C123. M2, P&, 10pF, 35V, * - )
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C22, C24, C26, C29, C30, |z, W%, O.1uF, 50V, +
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N o1 12
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7 e & b i O AVX 06033C104JAT2A 0603
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R6, R9, R12, R21, R24, R2
7, R29, R31, R33, R34, R3 '
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% 41. ICVM BOM (continued)

#%, LDO, 5V, 0.15A, SOT23-5

KR e WS IS 7 ] PCB 3 VERE
==X (=] - =
EiEae
4 R14, R63, R64, R65 HPH, 11.5kQ, 1%, 0.1W, 0603 | @kitik#) (Vishay-Dale) CRCWO060311K5FKEA 0603
4  |R15, R59, R61, R62 BH 37.4KQ, 1/10W, 0.1% #F (Panasonic) ERA-3AEB3742V 0603
0603 SMD
0 |R16, R17, R18 L, 4.70kQ, 1%, 0.1W, 0603 | [H[ (Yageo America) RCO603FR-074K7L 0603 DNI
R38, R39, R41l, R42, R44,
14  |R46, R47, R48, R50, R51, |, 10.0Q, 1%, 0.1W, 0603 Vishay-Dale CRCWO060310ROFKEA 0603
R53, R55, R56, R58
5 T1. T2. T3. T4. T5 AFJEAE, 469uH SMD W“”RmEd'ceg;O”'cs 750342271 760390015
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36V, _ W65 75 7 LIS e
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0 U2, U3, U4 gﬁ;é%gwmz BRI IRIIRER e M (T1) OPA211ID sos DNI
6 |Us, U6, U7, U8, U9, U10 gl\D/le, Fais Az i, CMOS S (T1) AMC1304M25 DWO0016A_N
;a‘ ‘ﬂ n’ V: N
0 U1l z}ggHz, Wi A iAfilaE, CMOS M (T1) AMC1304M25 DWOO16A N DNI
FH I 8 PR 1 A% R 2 DR 5 P
5 |Ul2, U3, Ul4, UI5, UL6 |’ fuvooiot TN A3 (TT) SNB501DBV DBVO0OSA_N
5 |uls, U21, U22, U23, U2a | I M AES (T TLV70450DBV DBVO0OSA_N
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Symbol |H1t Count |[Tool Size Physical Length [Rout Path Length [Plated |Hole Type
5] 1393 16m11 <0.406mmd> PTH Round

[+ 8 32m1l <O.813mmd> PTH Round

o 88 38m1l <0.965mm> PTH Round

X 12 40m11 <1.016mm) PTH Round

v 14 49.213m11 <1.25mm) PTH Round

i 4 128m1l ¢3.251mm) NPTH Round

2 4 60m1l <1.524mmd 450m11 <11.43mm> 390m11 <S.906mm> NPTH Slot

329 Total

Slot definitions :

Drill Table

Rout Path Length
Physical Length

Calculated from tool start centre position to tool end centre position.

Rout Path Length + Tool Size =

Slot length as defined 1n the PCB layout
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EOREOLZ M, 152 W TIDA-00080 ()it 30k .

1 [ 2 [ 3 4 5 6
A A
DESIGN_NFORMATION
BOARD SZE  (REFER ALSO ARRAY/PANEL PROFLNG NFORMATION)
2559ML X _7874ML
Number of Layers ¢ 4
MIN. TRACK WDTH: 8 ML
MIN. CLEARANCE: 8 ML
MIN. VIA PAD SIZE: 24 ML
MNMUM ANNULAR RNG 0.05mm (2ML) EXTERNAL
PER IPC-D—275 CLASS 2 LEVEL C
REGISTRATION TOLERANCES: METAL +/- _5 ML, HOLES +,-_3 ML
VIS TO BE TENTED — —
MATERAL:
[ FR-408 FR-4 High Tg [ | OTHER
THCKNESS: [X] 63ML (1.6mm) +/-10% [_|OTHER
TOLERANCE: ANS| PC-6012 TYPE 3 CLASS 2
[] omer +/-
Symbol |Hit Count |Tool Size Physical Length [Rout Path Length [Plated |Hole Type P —
B = 55 TSR ) T e BOW & TWIST: ANS| PC-6012 TYPE 3 CLASS 2 B
o 8 32m1l (0. 813mmd PTH Round D OTHER +/-
o 88 38m1 (0.965mm) PTH Round COPPER THICKNESS (FNISHED):
X S :Dmi ti.uifmmk PTH Round OUTER: [ ]14ML (10z) [ ] 2ML (1.402) 2B8MIL (207)
v 9.2(3m1 (1. 25mm) PTH Round
o 4 126m] (3251000 NPTH Roong NNER SIGNAL: [ 1.4ML (102) BML (202) [ N/A
= 4 60ml (1.524mm) | 450ml (11.43mm 390mi] ¢S, S06mm) NPTH Slot DRLLING:
355 Toral ] REFERENCE: AS SHOWN
Slot definitions : Rout Path Length = Calculated from tool start centre position to tool end centre position. PTH MIN COPPER THCKNESS:
— Physical Length = Rout Path Length + Tool Size = Slot length as defined 1n the PCB layout BOARD FINISH: ——
Drill Table SAKSCREEN:
SLKSCREEN COLOR:
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qeil
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L, e v 9 e v b L C - - . e vy = [ ™. TN/SLVER OR EQUV  [] OTHER
o .
. oo o, oo s, oo E oo ARRAY/PANEL:  [] CUT AND TRM PER MECH LAYER 1 c
- I . k) . NC. ROUTE V. SCORE
o o a B g CERTFICATION:  MATERIALS AND WORKMANSHP FOR ALL PCBS
B g ooo &3 o 5 o oo oo X TO MEET OR EXCEED THE REQUREMENTS OF:
. 5 ool s s S
=0 o o 5 o o o E ANSI PC—A—600F CLASS —>[ |1 s
m a o a o a
e Y om o o oo m & 5. 5, o g 5 UL 94V-0 oHS || OTHER _PER ORDER
5 °9g0 0 oo oo . 0ogo o . ooy - 0o o oo Do o ADDITIONAL REQUREMENTS:
o = = R @ = 5 B o . ] MCROSECTION: || YES
2 g FOT g -1 g 0 0 ° ° - H BARE BOARD ELEC. TEST: [ |NONE [X]REQURED [ ]PER ORDER
B8 o ° o
& : = 2 p MANUFACTURER'S UL: [ |RAL [ |METAL [X]SLK
[=] Oo o 0o o % o 0o o o o o o
o o o o % o o o TEXAS
o
B oo % oo B b X R X o INSTRUMENTS
o
o ppoo0o0o0000000000000O0OOD o g PROJECT TIE:
- o 00000000000000000000 - TIDA-00080 - ISE3010
° = DESIGNED FDR:
o Public Release o
FLE NAVE
TIDA-00080
L ARTLORK UIENED RO 10P SIoE S0rRD et —ome REV £ | SUN REU: Not In UsrstonContral | 1707 IWiments (0 w7 1t Ticraors 6o ot srrant (e sccorcy o compistoness o s speciscoion | owtess ThvouT oY
or any 1nformation contained therein. TL andsor 1ts licensors do not warvant that this design uill meet Prahlad Supeda
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+3.3/_DVDD

=

DGND

DGND

DGND

VCC_CLK A
L o VCC CLK A
iy . L
=

DGND

CLOCK Y3

DGND

USB RS232 RXD

USB_RS232_TXD

K 117. FGPA B%f USB H % iR 22 1]

FPGA_SRAM SCLK
FPGA_SRAM SOI

+5V_USB

X

i

DGND DGND

+3.3V_DVDD
———
DOUTP CH U,
DOUTN CH U,
CLKP_CH_U
CLKN CH U
DOUTP CH V.
DOUTN CH V.
CLKP CH V
CLKN CH
DOUTP_CH W>
DOUTN cr-_\ng
CLKP CH
CLKN_CH
DOUTP U PH
DOUTN_U_PH,
CLKP_U_PH
— CLKN_U_PH
S — DOUTP V_PH
DOUTN V_PH
CLKP V_PH
— CLKN V_PH
e DOUTP W PH
P DOUTN W _Pi
e
==
+3.3/_DVDD
+3.3V_DVDD
S 7
+3v5jfusa
+3.3V_DVDD +3.3V_DVDD

FPGA_SRAM SCLK

1 4

EARTH

+5v_USB
V3, USB §jl
T
1

DGND

I
!
L

DGND

100 g ] F-# Re v P il B C s i (200 e L Bl
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Wil X (FMB)

D11
+5V_AVDD DESD1PORFW-7
2 1

+5V_AVDD
s c12s
1 X = ute
o 4
OJ o N (VoUT UsH} R68 10.0 DGND 1 oA DD 0.1uF =
A
< BRI s 200 2
O'J O : VOUT V. o T4.096VREF VOUTB ENABLE ICU_DAC_ENABLE-1 J7
+5V_AVDD 7 5 +3.3V_DVDD
olo A ] 5 | voutc VREFL Y
of A . . mE [oUrush =
o A b2 Dis. = c28 voutD sYNC [ MCU DAC SYNG = S I
+5V_AVDD DGND  p.1pF 3 11 R72 [Cvout v_sp—=
SR ID) out DIN < 10.0k 3
T 12 10 VOUT W_Spt —
— 1ovVDD SCLK s
GN VOUTD 1
< VouT W_sH RT4\0.0 DEND, 16 o Lpac A0 [12 s
R43
<VOUTD 1 R77,00 & fenp Attt 5 R
) [vouT v_Pp>
+5V_AVDD = DACB5641APW VUtV =
C40 2 1 DGND = 7
£ ECI 0.01pF | 0.01pF DGND VOUT W_P >
@2
oIS PWM 2 D14 oD 0.1uF VOUTD 2 L
¥ +!
o PWM 3 5V_AVDD C136 9
hd 10
OJ PWM_4 0.1uF
h-od u21
PWME HEADER_1X10
()Jm ? VouT U RE30-0 14 vouta Avop 4 DGND DGND
oleef2 — < ouT v_PH} RELM0-0 2 vouts ENABLE
B +4.096VREF
+5V_AVDD 7 5 +3.3V_DVDD
HEADER_2X6 cs7 ) \ voute L
001F | 0.01uF 8 9
by = ca4 voutd sYNC MCU DAC SYNC]  panp
+5V_AVDD D20 DGND . 1uF 3 11 R84 LR8O
2 +3.3/_DVDD O CIL] <MCU DAC SDI ] 10.0k$10.0k
- L 2_{ovop sk (12
ST R91,J0.0 DGND_DGND LoAC a0l 13
VouTD 2 IGO0 GND Attt
+5V_AVDD DACES6ATAPW
Cce1 2 1
0O1uF | 0.014F
D19 D22 = 0.1pF +5V_AVDD  C155
+5v_AVDIDESD1PORFW-7  DGND
2 1
0.1pF
u2s =
< VOUT U_SH FPGA RI07, 300 1< vouta Avop (2 peNe
R11740.0 2 15
<VOUT V SH FPGA }
VOUT V_SH FPGA ~ GRREr vouTs ENABLE FPGA DAC ENABLE-S
75 +5V_AVDD 5 B 7 vouTe VREFL 5 +3.3V_DVDD
I el 2 vouro svie o2 b=
D21 D25 = DGND
+5V_AVDD DGND Cc64 3 R118
2 EwF +3.3\_DVDD O CI0 oo 10.0k
DGND— DGND L 1ovoD oLk 2 FPGA DAC SCK
< VOUT W SH FPGA RIZH0-0 DGND DGND LoAC Ao (12
R108
< VoUTD_1_FPGA ) RIGA00 & {onp At S
+5V_AVDD DACB564IAPW
C81 C85 1 J8
001F | 0.01pF C71 =—C80 DGND I =
. ! 10pF | 0.14F  DGND [VouUT U sH FPGA >————>
2
WV AVDD  C172 VOUT V_SH FPGA —
peNe - powe L Vo wsamea >—3 >
DGND s oMk L [vout 1 Frea  >——4—>
< VOUT U_PH FPGA RIGH00 1< vouta Avop 4 peNe VOUT U_PH_FPGA >
< VOUT V_PH FPGA RI14310.0 GSRER 2 - vouts ENABLE (o2 FPGA DAC ENABLES VOUT V_PH FPGA L
-
L cos icm Ve } 4 voutc wReL o) "oV [-VOUT W PH FPGA >——4—>
0O1uF | 0.01uF 8 9 = 8
D27 = vouTD SYNC DGND [voutp 2 FPGA— >———4—>
+5v_AvDD D29 DGND 3 1 R142  R137 9
= 2 3.3 DVDD o CI (FPcA DAC sDI | 100k $10.0k
DeND = = 1ovDD scLk (o2 FPGA DAC SCK =
< VOUT W PH FPGA RI53H00 LOND DELD FPGA LDAC>- 'S+ LDAC Ao 2 HEADER_1X10
< VOUTD 2 FPGA ’ RIGN0.0 At
i +5V_AVDD
—C102 C105

0.01pF | 0.01pF

DGND

DGND

DGND

& 118. DAC HiBK H 3 &

6
-~ C93 ==C100 aw
10pF 0.1pF DACB5641APW
)
D28 = DGND
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10.2 YRLEH

BN R (BOM), 152 WL TIDA-00080 sttt

% 42. FMB BOM

= FEHE HAF IR il 3 7 il hass PCB 3% HR
Cl, C2, C3, C9, C10, Cl1, C13
, C21, C23, C24, C25, C26, C28
, C35, C36, C37, C38, C44, C58 | . .. ...
37 |, C64, C67. C80, C89, C90, C10 i%gj’ : E‘?ﬁ’ 8('510“;’ S0V, Kemet (J£%) C0603C104K5RACTU 0603 Elgedt
0, C109, Cl114, C115, c116, c11 |10% X7R.
7, C118, C119, C125, C136, C15
5, C172, C177
M2, MJ&, 0.1uF, 16V, * e
2 |ca, c139 B e o] AVX 0603YC104JAT2A 0603 Claedt
M2, Mg&, 1pF, 16V, * o
1 |cs o ks TDK C1608X5R1C105K080AA 0603 B2zt
C6, C7, C8, C16, C29, C30, C31| , .. o
14 |, C110, C111, Cl12, C113, C120 | ‘2# Fi, 4700pF, 100V, + AVX 06031C472KAT2A 0603 st
10%, X7R, 0603
, C121, C122
HZ, fH, 10uF, 16 N ) - ey
1 C12 V. +20%, 30, SMD AR (Panasonic) EEEFC1C100R SMT 4214 B Cadk
C14, C43, C45, C53, Cb4, C72, | Hi%%, MJZs, O.1uF. 25V, + oy
I P s 5o xrm ogoa AVX 06033C104JAT2A 0603 B2zt
7, P, 0.47uF, 16 o
1 |cis8 U oo e Mg AVX 0805YC474KAT2A 0805 Claedt
7%, W%, 10uF, 35V, + - . "
5 |C19,C33, C46, C71, C93 oo, XIR. 1m0 KB (Taiyo Yuden) GMK325AB7106MM-T 1210 BT
C32, C34, C39, CA40, CA7, C57, | 1w wos
16 |C59, C61, C68, C75, C81, C85, \?ﬁ’sﬁﬁbg'o%‘s@é 100 AVX 06031C103JAT2A 0603 et
C94, C97, C102, C105 » £5%, X7R,
ﬁﬁ,%
& . . 722
1 C41 . 1000pF, 2KV, 10%, X7R, 120 Johanson Dielectrics Inc 202R18W102KV4E 1206 -
6
C42, C56, C60, C62, C69, C74, |7, M, 0.01uF, 100 oy
7 e T A, AVX 06031C103KAT2A 0603 B2zt
M2, MJ&, 10uF, 50 ! e
2 C48, C49 V. +10%. X7R. 1210 K H (MuRata) GRM32ER71H106KA12L 1210 ok
2, £, 100uF, 50V, * . _ s
1 C50 20%. 0.170. TH Jé # B (Nichicon) UHE1H101MPD1TD 8.0mm x 10.5mm -3
M2, Mi&, 10uF, 16 ! e
3 C51, C52, C87 V. +10%. X7R. 1206 K H (MuRata) GRM31CR71C106KACT7L 1206 ok

102 g ] F-# RE v P Bl B C s R (B2 ) A LB
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% 42. FMB BOM (continued)
HE FEE Eiasipay il 1 s S PCB #3& VERE
s, PA¥, 27pF, 50V, * oy
4 C55, C65, C106, C107 5%, COG/NPO. 0603 AVX 06035A270JAT2A 0603 Lz
AT, WE, 22pF, 10V, * ey
1 C70 20%. X5R. 1210 TDK C3225X5R1A226M230AA 1210 CLe
1 C78 A, W, 10uF, 35 KBHZEH (Taiyo Yuden) GMK316AB7106KL-TR 1206 e
V, #10%, X7R, 1206
7S, P&, 1uF, 25V, * e
1 C79 10%. X7R. 1206 AVX 12063C105KAT2A 1206 cL
7, Pg¥, 330pF, 50V, + s
1 C84 5%. COG/NPO. 0603 AVX 06035A331JAT2A 0603 Lz
7%, 45, 150uF, 16 _— _ s
1 Cco1 V. +20%. 0340, SMD JE 7 B¢ (Nichicon) EEEFK1C151XP 6.3x7.7 O
1 C95 wa, W, 0.039uF, 50 A (MuRata) 06035C393KAT2A 0603 O 228
V, #10%, X7R, 0603
Y, W&, 0.1uF, 50V, * ey
1 C98 10%. X7R. 0603 AVX 06035C104KAT2A 0603 CL
1 C135 g, W, 680pF, 25V, + ATH (MuRata) MCMT18N681F250CT 0603 Sre:3
5%, COG/NPO, 0603
Ay, W&, 2.2uF, 100 ! ey
1 C146 V. +10%. X7R. 1210 FH (MuRata) GRM32ER72A225KA35L 1210 O
7, F¥%, 0.015pF, 16V, * ! oy
1 C150 10%. X7R. 0603 A H (MuRata) MC0603B153K160CT 0603 cL
A, Bg%, 0.1uF, 10 . ey
2 C153, C174 V. +10%. X7R. 0603 Kemet (F£3) 0603ZC104KAT2A 0603 O
7, Fg%, 0.01uF, 50 s
1 C156 V. $10%. X7R. 0805 AVX 08055C103KAT2A 0805 Lz
7, P&, 1uF, 16V, * ey
1 C164 10%. X5R. 0603 Kemet C0603C105K4PACTU 0603 CLe
M2, Mg, 47uF, 10V, + ! oy
3 C166, C167, C168 10%. X5R. 1210 A H (MuRata) GRM32ER61A476KE20L 1210 CL
: OSRAM Opto R
43 _ 2z
3 D4, D5, D10 LED SmartLED %% 570 NM 0603 Semiconduciors Inc KPT-1608CGCK 0603 CL
o5 e JURNI. %25 (ON- N
1 D6 Bmag, MBI, 50V, 1A Semiconductor) MURA105T3G 403D o dE
e b %ZF%3% (ON- =1 g
1 D7 T, EHEE, 40V, 3A, SMC Semiconductor) MBRS340T3G sSMC (w7
e y
1 |ps S K, AR, S0V, 024, SOT Diodes Inc. BAT54S-7-F SOT-23 EESS
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% 42. FMB BOM (continued)

HE FEE Eiasipay il 1 s S PCB #%: VERE
D11, D12, D14, D15, D16, D17, | s
16 D19, D20, D21, D22, D24, D25, |goii+ P-N» 70V, 024, SOT- Diodes Inc SOT-323 B
D26, D27, D28, D29
1 D18 T, HEHE, 20V, 2A, SMA Diodes Inc. B220A-13-F SMA oLz dk
s /3% (ON- o
1 D23 TR, HFFSEE, 200V, 4A, SMC Semiconductor) MBRS4201T3G SMC o
Py TDK kx4t (TDK ey
1 FB 1 BRAE MR 1000Q, 300mA 0603 Corporation) 0603 cL
R, HAM, A%k, 2x20 5 fREEHF (Wurth s
S 1, 100mil i85 Elektronik) S
2 J2, Ji5 sk, Ak 2x5 5[, 100mil & Sullins 0.100 #~f x5 x 2 clwd
1 Ja HERE ST SPD 4% 60 POS aMm 28.6mm x 7mm Clwd
1 J5 RS SPD i1 120 POS aMm 7mm x 56mm clwd
2 Je, J7 sk, A% 10 5184, 100mil [A)FH, Sullins 0.100 #~f x 10 cwd
3 Jg. J9. J10 ik, Ak 2 584, 100mil [&§E, Sullins 0.100 ¥&~f x 2 Clwd
1 J12 sk, Ak 2x6 5|, 100mil & Sullins 0.100 #E~F x 2 x 6 clwd
1 J13 5lEEL, 2 5], 15A, 5.1mm OST 0.40 x 0.35 Hi~f WA
1 |4 fﬁfmsm #ifl, LH, TR 9 2 L 142-0711-201 SMA DLk
EE S R W ATUS TV O | b oy
1 L1 #k. 3.3uH. 3.72A, 0.02Q, SMD £ (CoilCraft) MSS7341-332NLB MSS7341 cL
PEEENFTEIRRZE, 0.650" (95D X . PCB F5% 0.650" () x e
1 LBL1 0.200" (&) - 10,000/% fi & it (Brady) THT-14-423-10 0.200" (55) (w7
MH1, MH2, MH3, MH4 27, NPTH 454l 3.2mm W2ET oLz dk
R1, R19, R20, R164, R165 B, 22Q, 5%, 0.063W, 0402 itttk %) (Vishay-Dale) CRCWO040222R0IJNED 0402 Clae
R2, R3, R4, R25, R31, R35, R36 | HifH, 270kQ, 1%, 0.1W, 0603 [H E (Yageo America) RCO0603FR-07270KL 0603 Clae
R5, R6, R7, R15, R16, R17, R26
14 |, R28, R32, R33, R34, R69, R70 | HifH, 4.7kQ, 5%, 0.1W, 0603 B iA#) (Vishay-Dale) CRCW06034K70INEA 0603 Cwd
, R71
7 ?g’ R13. R14, R24, R37, R38, R HFH, 7.50kQ, 1%, 0.1W, 0603 BiithiE#) (Vishay-Dale) CRCWO06037K50FKEA 0603 O 228
R9, R43, R79, R85, R92, R102,
16 |R108, R109, R126, R130, R139, |FH[H, 0Q, 5%, 0.1W, 0603 Vishay-Dale CRCWO06030000Z0EA 0603 Clae
R140, R150, R159, R186, R204
7 |R30 Rl Riz. R27. RA0- RAL-Fyup, 10060, 1%, 0.1W, 0603 | Miikik#) (Vishay-Dale) CRCWO0603100KFKEA 0603 =
104 id HH T & hE L Pz G s =0 (& F- 20D AT He FE /8% ZHCU114A—September 2014 —Revised March 2015
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INSTRUMENTS
www.ti.com.cn Wil X (FMB)
% 42. FMB BOM (continued)

= i EIgARTPa 1% 7 i A S PCB 3% ERE

R18, R21, R23, R68, R73, R74,

R77, R83, R87, R91, R96, R107
23 |, R117, R123, R132, R138, R143 | H#[H, 10.0Q, 1%, 0.1W, 0603 Vishay-Dale CRCWO060310ROFKEA 0603 W73

, R145, R153, R160, R161, R162

., R163
7 572é2§g0’ R84, R118, RI37, R4 | i 10.0kQ, 1%, 0.1W, 0603 Bk ) CRCWO060310KOFKEA 0603 w3
4 R86, R88, R207, R208 FRH, 4.70kQ, 1%, 0.1W, 0603 EE (Yageo America) RCO603FR-074K7L 0603 WA
2 R93, R104 HRH, 0Q, 5%, 0.063W, 0402 B iA#) (Vishay-Dale) CRCWO04020000Z0ED 0402 WA
1 R98 FRH, 1.5kQ, 5%, 0.25W, 1206 B iA#) (Vishay-Dale) CRCW12061K50INEA 1206 WA
3 R113, R114, R115 AR, 100Q, 5%, 0.1W, 0603 B iA#) (Vishay-Dale) CRCWO0603100RINEA 0603 WA
1 R122 FRH, 150kQ, 1%, 0.1W, 0603 EE (Yageo America) RC0603FR-07150KL 0603 WA
1 R131 FRH, 6.8Q, 5%, 0.25W, 1206 B A #) (Vishay-Dale) CRCW12066R80JNEA 1206 WA
1 R135 HRH, 49.9Q, 1%, 0.1W, 0603 B iA#) (Vishay-Dale) CRCWO060349R9FKEA 0603 WA
1 R149 FRH, 1.47kQ, 1%, 0.1W, 0603 EE (Yageo America) ERJ3EKF1471V 0603 WA
1 R151 FRH, 137kQ, 1%, 0.1W, 0603 B iA#) (Vishay-Dale) CRCWO0603137KFKEA 0603 WA
2 R156, R157 AR, 10kQ, 5%, 0.1W, 0603 Vishay-Dale CRCWO060310K0JNEA 0603 WA
1 R168 FRH, 300Q, 5%, 0.1W, 0603 B iA#) (Vishay-Dale) CRCWO0603300RINEA 0603 WA
1 R169 FRH, 620Q, 1%, 0.1W, 0603 EE (Yageo America) MCO0063W06031620R 0603 WA
1 R170 FRH, 17.4kQ, 1%, 0.1W, 0603 B iA#) (Vishay-Dale) CRCWO060317K4FKEA 0603 WA
1 R172 FRH, 0Q, 5%, 0.1W, 0603 EE (Yageo America) RCO0603JR-070RL 0603 WA
1 R173 FLRH, 15kQ, 5%, 0.1W, 0603 B iA#) (Vishay-Dale) CRCWO060315K0JNEA 0603 WA
1 R176 FRH, 47.5kQ, 1%, 0.1W, 0603 B iA#) (Vishay-Dale) CRCWO060347K5FKEA 0603 WA
1 R177 FRH, 10.2kQ, 1%, 0.1W, 0603 B iA#) (Vishay-Dale) CRCWO060310K2FKEA 0603 WA
1 R178 FRH, 3.24kQ, 1%, 0.1W, 0603 B iA#) (Vishay-Dale) CRCWO06033K24FKEA 0603 WA
1 R180 FRH, 42.2kQ, 1%, 0.1W, 0603 EE (Yageo America) ERJ3EKF4222V 0603 WA
1 R181 FiRH, 58.3kQ, 0.1%, 0.1W, 0603 EE (Yageo America) 0603 WA
1 R182 FRH, 0Q, 5%, 0.25W, 1206 B iA#) (Vishay-Dale) CRCW12060000Z0EA 1206 WA
1 R184 FiRH, 48.7kQ, 1%, 0.1W, 0603 B iA#) (Vishay-Dale) CRCWO060348K7FKEA 0603 WA
1 R190 FRH, 14.0kQ, 1%, 0.1W, 0603 B iA#) (Vishay-Dale) CRCWO060314K0FKEA 0603 WA
1 R191 FRH, 499Q, 1%, 0.1W, 0603 B iA#) (Vishay-Dale) CRCWO0603499RFKEA 0603 WA
1 R193 FRH, 4.99kQ, 1%, 0.1W, 0603 B iA#) (Vishay-Dale) CRCWO06034K99FKEA 0603 WA
1 R198 FiRH, 1.00kQ, 1%, 0.1W, 0603 B iA#) (Vishay-Dale) CRCWO06031K00FKEA 0603 WA
1 R206 FRH, 910Q, 0.1%, 0.1W, 0603 Susumu Co Ltd CPF0603B910RE1 0603 Cwd
1T A5 e ﬁﬂﬁiin(i\li\)/unh 750342354 L7.7omm * 12 fmm x Claeds
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#* 42. FMB BOM (continued)

e B Eiasipay 1% 7 s S PCB &3 VERE
2 TP1, TP2 MR AT, 0.040 7L STD e
- $Eg. TP4. TP5, TP6, TP7, TP8, | yuv s (020 7L STD e

M s FEE R IE
7 |ul, U2, U3, U8, U13, Ul4, U15 ;\g’jéglnw""'z RIS IRIFERG 2 5 HHALES (T1) OPA211AID NMIME RS (SO) D224
7ns, WHRBFEHE 2.7V £ 5V R g
7 U4, U5, U6, ULL, UL7. U18, U19| | tun” 5 ol ypie TN (T1) LMV7219M5 MFO5A s
1 |u1o '{g) EES%%/(E’ 50ppm/°C Kk TS (TT) REF3012AIDBZT SOT23 et
HA 2.5V, 2ppm/C HNEEEAER 16
4 U16, U21, U25, U28 firy PUGEE . BRI fard . FEPNACES (TT) DAC8564IAPW PWOO016A Ere
#f DAC, PWO0016A
=l S At Al BR I3T6 v BE A >
1 u22 g§$i3 PLL It o £ AL AR PN ER (TT) CDCE906PW TSSOP (PW) 20 w3
HAF 3.5V % 28V A1 0.8V &
25V f b R R A8, —40°C & - o
1 u23 150°C, 8 5|l SOIC (D) %, % A (T TPS54232D DO00SA s
BIFRE (ROHS, TEHR)
FF RE/SAL B 2% (R B A S - ey
1 u24 800MA ZEME 4 E 52, DNTO012B A (T LP38798SDE-ADJ/NOPB DNT0012B s
£E R0 5A 40V BN BT
1 uU26 ISEPIC/fz#X DC-DC fa/k FEINALEE (T1) TPS55340RTET RTE0016C oLz dk
%%, RTE0016C
. Bt S (Vishay- o
AR - 1t
1 U30 HeHh A2, 3.75kVrys, SMT Semicanductor) TCMT1107 SOP-4 O
1 u32 IC, K& TR itk as AR (T1) TL431AIDBZR SOT23-3 oLz dk
8-
1 u34 IC SRAM 512KB 20MHz 8SOIC Microchip Technology SOIC (0.154", 3.90mm WA
i)
1 Y1 §:%, 10.000MHz, 10pF, SMD TXC Corporation 7B-27.000MEEQ-T 5mm x 0.9mm x 3.2mm e
C15, C17, C88, C92, C99, C126
, C128, C129, C131, C132, C133
, C134, C140, C141, C142, C151 | %, Fg%&, 0.22uF, 6.3V, +/- ! .
O |, c152, C154, C157, C158, C163 |10%, X7R, 0603 #TH (MuRata) 0603 AL
, C165, C169, C170, C171, C173
, C175
LAY, MEE, 0.047uF, 25V, = o
0 C20, C27 50, X7R. 0603 AVX 0603 K%
22, C83, C86, C96, C104, C124, PR
0 |C127, C137, C145. C147.C148. c, |BA W&, 470F, 6.3 Kemet (3£3%) 0603 el
V, +10%, X5R, 0603
C159, C162
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% 42. FMB BOM (continued)
HE FEE Eiasipay il 1 s S PCB &3 VERE
s, F%, 1uF, 16V, * o
0 C63 10%. X5R. 0603 TDK 0603 K%
Y, W&, 0.1uF, 16V, * o
0 C66, C178 50, X7R. 0603 AVX 0603 PN
A%, WE#, 1pF, 10 ! s
0 C101, C108 V. +10%. X7R. 0603 A (MuRata) 0603 K%
7%, Fg%, 100pF, 50 e
0 C103, C176 V. 45%. COG/NPO. 0603 TDK 0603 PN
C123, C138, C143, C144, C160, |H%, Fg&, 100uF, 6.3V, * ! .
0 |ciet 20%, X5R, 1206 HTH (MuRata) 1206 OESS
%%, P¥, 47pF, 25V, * ! o
0 C130 5%, COG/NPO. 0402 #H (MuRata) 0402 N
M2, WgiE, 10uF, 35V, + . . oy
0 C149 20%. X7R. 1210 K FHi% L (Taiyo Yuden) 1210 K%
THREE, TVS, B S (NXP e
0 |Db1l. D2 4, 15V, 160W, SOD-323 Semiconductor) SOD-323 ALH
0 D3, D9 LED SmartLED %4{% 570 NM ¥ E B (OSRAM) 0603 ESce
. y _ i
0 |Di3 ;3*&'3’ RRIE, 75V, 0.3A, SOT Diodes Inc. SOT-23 s
P TDK kx4t (TDK e
0 FB2, FB3, FB4, FB5 AR A 1000Q, 300mA 0603 Carporation) 0603 ez
0 J3 %%, Micro USB, AB 2% MOLEX 5.3mm x 7.5mm Rd
0o |a KEffddfidk, 14-Pos, 2mm, Molex Inc 2.00mm Fezg
H, %
0 R22, R158, R192 FH, 0Q, 5%, 0.1W, 0603 BiA ) (Vishay-Dale) 0603 ENE
R29, R78, R127, R136, R144, R1
0 48, R152, R166, R187, R188, R2 | fHi[H, 4.87kQ, 1%, 0.1W, 0603 BiithiE ) (Vishay-Dale) 0603 Rd
02
0 R30 HH, 300Q, 5%, 0.1W, 0603 Btk ) (Vishay-Dale) 0603 KaeskE
R44, R45, R46, R47, R48, R49,
R50, R51, R52, R53, R54, R55,
R56, R57, R58, R59, R60, R61,
R62, R63, R64, R65, R66, R67, . ) o
0 R94. R99. R105. R106. R112, R1 HPH, 22Q, 5%, 0.063W, 0402 Bttt ik %) (Vishay-Dale) 0402 Fege ik
19, R120, R133, R141, R146, R1
47, R154, R155, R174, R175, R1
79, R185, R189
R75, R76, R81, R82, R89, R90,
0 R100, R101, R110, R111, R124, |HifH, 100Q, 5%, 0.1W, 0603 BiA ) (Vishay-Dale) 0603 ENE
R125, R129, R134
0 R95, R97, R116 B, 0Q, 5%, 0.063W, 0402 B LA ) (Vishay-Dale) 0402 Fewe s
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% 42. FMB BOM (continued)

HE FEE Eiasipay il 1 s S PCB &3 VERE
0 R103, R121 HFH, 10kQ, 5%, 0.1W, 0603 BiithiE ) (Vishay-Dale) 0603 E N
R128, R195 BB, 100kQ, 1%, 0.1W, 0603 B % %) (Vishay-Dale) 0603 ESe
0 R167. R171 S%Islﬂz. WHEES], 4.7KQ 4 HH it (Vishay) 0612 SeenE
0 R183 FH, 0Q, 5%, 0.25W, 1206 BA ) (Vishay-Dale) 1206 ENE
0 R194 HBH, 10kQ, 5%, 0.1W, 0603 E H (Yageo America) 0603 KaeskE
0 R196 HfH, 301Q, 0.5%, 0.1W, 0603 E H (Yageo America) 0603 KaeskE
0 R197, R205 FH, 0Q, 5%, 0.1W, 0603 EE (Yageo America) 0603 ENE
0 R199 HPH, 220Q, 1%, 0.1W, 0603 E H (Yageo America) 0603 KaeskE
0 R201, R203 HFH, 4.70kQ, 1%, 0.1W, 0603 EE (Yageo America) 0603 ENE
fldz 306, B BA- . . . o
0 S1, S3 #IF, 0.05A, 12V, SMT TE H.Bk (TE Connectivity) JF5%, SPST 6x6mm K245
FFok, SMT k(AR
0 S2 %, WL, SPST 4 #)%, SMT CTS Electrocomponents 4SPST, 5.8x2.7x6.25m PN
m
TP10 MR A5, 0.020 7L STD E N
u7 IC, i} USB-UART M Silicon Labratories QFN-28 E N
U9 Polyzen, 5.6V, PPTC/F%4, SMD TE SMD 4 x 4mm K%
AL E3E#E, SRS PREC 4.096V - o
0 u12 SOT23-3 TN (T1) SOT23 K%
IC FPGA SPARTAN, 102 - ) oo
0 u20 IO, 144TOFP Xilinx TQG-144 K245
0 u27 B LVDS Ki%k#e Micron Technology SO8W Az 3
HA 1.8V, 2.5V fil 3.3V fi i fa]
0 uU29 YafE 1-PLL VCXO WP & % FEPNACES (TT) PWO0014A P e
2%, PWOO14A
0 U3l IC, 150mA, 1k IQ, LDO fat 3% FEINALEE (T1) uDFN E N
IC, 100MHz, EconOscillator, 2.7- - .
0 u33 3.6V, 8 uSOP ESE 8 USOP SeaedE
8-
0 u3s IC SRAM 512KB 20MHz 8SOIC Microchip Technology SOIC (0.154", 3.90mm Az 3
%)
IC, HEM:RA, 75 PSRR o i o
0 U36 200mA. LDO. 1.2V. 0.2A 5SOT PEIHALES (T1) SOT23-5 PN
N 8-
%A% (ON- . oy
0 us7 IC EEPROM 1MB, 1MHz 8SOIC Semiconductor) SoIC (0.1% , 3.90mm P&
0 Y2 #hdE, 10.000MHz, 10pF, SMD TXC Corporation 5mm x 0.9mm x 3.2mm PR
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10.5 Jt&Xft
B4, 152 0L TIDA-00080 F#EitH 0.

] [ 2 [ s . s .
Layer Stack Up Detail for: 1SE-ACD-FMB-E3.PcbDoc
P ey N FR4
" N

DESIGN_INFORMATION

BOARD SZE  (REFER ALSO ARRAY/PANEL PROFLNG NFORMATION)
7874ML_ X
Number of Laye
MN, TRACK WD
MN. CLEARANCE:

MN. VIA PAD SIZt ML
MINMUM ANNULAR RING ( (6ML) EXTERNAL
1 PER IPC-D- CLASS 2 LEVEL C —
REGISTRATION TOLERANCES: METAL +,- _5 MI, HOLES +,- ML
IT IS NOT IMPEDANCE CONTROLLED BOARD
VIA'S ARE TENTED
MATERIAL:
Synbol [Fit Count [Tool Size Physical Length [Roul Path Length [Plated [Hole Tupe FR-408 D FR—4 High T D OTHER
A Bm1 0,209 0 nd ML (1.6mm) +/~10% || OTHER
° Jo4 o1 o500 ot [Roons
: 1o Lem1 <0.200mm T [Roons ANS! PC—6012 TYPE 3 CLAS:
: N 1 D508 o [Roons
¢ H om <0 330 LT i 0] omer 4/~
: o o <0. 314w (SR
& o 98 38m11 <O, 965mM PTH Round BOW & TWIST: ANS| PC— 3 CLASS 2 B
H H Somi <L 16> [
¢ Somi1 <t 27nm) NPTH  [Round OTHER +/—
" H [ (S oo PPER THICKNESS (FNISHED):
5 w5 291w [RATI
N H 2.5t (0, E6nm | 5. 430m1 (0.5m> |9.542m1 (0.2 |7 |er OUTER AL (o) []2ML (1.402) [] 28ML (202)
L RN ettt el e SR MNER SONAL: [x] 1AM (foz) [ ]2 (207) [ nAA
STor TR ons + Rout Pa Tength = TaTeuTaTed Tran TosT STor Cemre pesTion 1o TeeT SR SeTe posnon: .
Prusical Longin = Raux Potn Longin & Teol Size = 316t 1emqim ‘s actsnes 1 e FeB Tagat DRLLNG:
REFERENCE: AS SHOWN NC_DRILL FLES

ont Tasle PTH MN COPPER THCKNESS: [TJomver
| DRILL TOLERANCES:  FOR PTH +/-3HILS BOARD FINISH: —
FoR NeTH +/-2mLs SLKSCREEN: oP OTTOM

DRILL TOLERANCES FOR & MIL Ulf: +0.-Bmls
DRILL TOLERANCES FOR 12 MIL VIA: +0,-12mls SLKSCREEN COLOR:
DRILL TOLERANCES FOR 16 MIL UIR: +0/-16mls

SOLDER RESIST COl
oREEN [ ]BWE [ ] OTHER
SURFACE FNISH: MVERSON GOLD (ENG) [ ENEPG
[ mm. N/SLVER oR EQUV [ ] OTHER
ARRAY/PANEL [ ] CUT AND TRM PER MECH LAYER 1
] ne.rouTe V. SCORE
CERTFICATION:  MATERIALS AND WORKMANSHIP FOR ALL P
TO MEET OR EXCEED THE REQUREMENTS Of
ANSI PC—A—600F CLA
UL 94V-0 RoHs  [_|OTHER _PER ORDER
[ADDITIONAL REQUREMENTS:
MCROSECTON: || YES

BARE BOARD ELEC. TEST: [ JNONE [X]REQURED [_]PER ORDER
MANUFACTURERS UL [ | RAL [ |METAL

*’P Texas
INSTRUMENTS

PROVECT TTLE:

1SE-ACD-FHE-E3

DESGNED FOR
200. 00mm Public Release

FLE NAVE:

=<—1000 (m1l)—> 1SE-ACD-FMB-E3. PcbDoc.

o TL andsor 1ts Licensors do not uarrant that the design 1s production vorthy. You should ALTUM DESGNER VERSION:
‘ . [ : [ . . :
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12 SEURY

1. TMS320F2837xD ##E# (TMS320F2837xD X{#% Delfino ##H#) k4S5 : SPRS880)

2. DACS8564 #i#lik (HAH 2.5V, 2ppm/ C Al HERT 16 {7, VYilE, HEICERIRKA, LS H A
#)  (OUERk%m5: SBAS403)

3. (HFEELHpERNY . 1E# Richard Newbold, H 4k Prentice Hall (F54&)

4. AMC1304 $¥ER (& THEF M ma80 Bl E R 20MHz 8571 A-5 HH#% AMCL1304 &%)  (SCHR
w5 : SBAS655)

5. AMC1305 ##5% (AMC1305x &5 /&, 1G5 A-5 fHl#4) CCHkg'S: SBAS654A)
6. TMS320F2837xD FiARZEFM (TMS320F2837xD Delfino ##4I48)  Cliikg=: SPRUHMSA)

13 RTEH

PRAHLAD SUPEDA &A% 2% (TI) CENE) MRS LREIN, FsiF ki Ll RS e E M 2% %11
R 7% . Prahlad 7EH 7 HLF 345 EMC. BHIARE&E 53 HUSN A £ 5 4% . Prahlad 7EEIE
Gujarat University 58 TR 56 TRE LR 2= %400, &a] Lod it i 7 HEFE (prahlad@ti.com) 5k

KALLIKUPPA MUNIYAPPA SREENIVASA & HAX RS (TI) FIRGEZEMIN, F 537 & I ) Dk Asek i =25
W7 % . Sreenivasa 7t miE I F AL R G et T A FE LK. Sreenivasa A ENEIL R /RS
Wk K2t T 5l (5 TR (BE-E&C) 212440,

N. NAVANEETH KUMAR 2 A28 (T1) B RGN, 7 517 A& T Tk R G LA S+ RGE R
J7%. N.Navaneeth fE L /JHLFi& % EMC. BIUFARAESHIMEMEEESK. MMEmsh%E. K
PHEE AR 25 . UPS FI{RY 4k 28U R A M i %145 . N. Navaneeth 45 B[ B ELR7 3 R K220 B
5545 TR 2% 27 DL R e [ e AR K 25 1) LT 7 it R B 2 A 2 7
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