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u1-2
SH8 FMC_SCLK g 10_1_2/DIFFIO_L1P 1.8V_CPLD 3.3V_CPLD 1.8V_CPLD
SH8 FMC_SDIO 7] 10_1_3/DIFFIO_LIN 1.8V_USB +1.8V_VDDIO Ul-1
SH8 FMC_SDO o 10_1_4/DIFFIO_L2P C155 JAuF C152 AuF 9 VeeIol
SH8 FMC_SEN_DAC 5| |0_1_5/DIFFIO_L2N 31
SH8 FMC_SEN_LMK S {101 eiDIFFIO L3P o Cc156 || .1uF C153 ||__.1uF 3.3V CPLD 625 ] vegor
J9 Ssi% 'T:’KI/I((::_%SG 8] |9-1-4/PIFFIO_L3N ipza?v SEL c162 1uF c154 1UF T 59
| 1018 . du du
DAC SP'&JZTAG SH8 FMC_DIR_CONTROL ig 10 1 15 1'8V—[CPLD ~ SHUNT 1-2 4 80 ¥€§:8§
i 17| |O_1_16/DIFFIO_LA4P C165 1uF = 94 VCCIO2
5 T 10_1_17/DIFFIO_L4N
8 5| |0_1_18/DIFFIO_L5P C166 AuF 13 IvcainT
10 20 | |O_1_19/DIFFIO_LSN 3.3V_USB +3.3VCLK —— 63 1 VCOINT
o 57— 10_1_20/DIFFIO_L6P =
12 55 10_1_21/DIFFIO_L6N 5M80ZT100
16 57| |0_1_26/DIFFIO_B1P U1-6
T8 g 10_1_27/DIFFIO_BIN ol o 1
50 55 10_1_28/DIFFIO_B2P 75| GND
30| |0_1_29/DIFFIO_B2N ® @] P8 71| GND
—— —33 | |0_1_30/DIFFIO_B3P 33V_CPLD 3.3V SEL 55| GND
- SH6 DAC_SCLK =7 10_1_33/DIFFIO_B3N SHUNT 1-2 76| GND
SH6 DAC_SDENB 35| |0_1_34/DIFFIO_B4P 50| GND
SH6 DAC_SDIO 36 10_1_35/DIFFIO_B4N 55| GND
SH6 DAC_SDO =7 10_1_36/DIFFIO_B5P =5 GND
SH6 DAC_RESET =g 10_1_37/DIFFIO_B5N 55| GND
39 | IO_1_38/ GND
I0_1_39/DIFFIO_B6P
SH6 DAC_TCLK ﬂ I0_1_40/DIFFIO_B6N = SM80zT100
SH6 DAC_TDI 75| |0_1_41/DIFFIO_B7P
SH6 DAC_TDO 27| 10_1_42/DIFFIO_B7N
1.8V_CPLD  joq 75| 10_1_47/DIFFIO_BYP
SPI SELECTOR 79| 10_1_48/DIFFIO_BON 1.8V_CPLD
EMC i 5] 10_1_49
{__1| 2 SPI SELECT =7 10_1_50/DIFFIO_B10P —*
3 [@ = I0_1_51/DIFFIO_B10N
usB SHU\,.T23 EMB0ZT100 U15 R110)R111 J15 1.8V _CPLD
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= T¥|03| 23 CPLD
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SH2 FTDI_SCLK 66 10_2 61
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SH2 FTDI_A5 71 10 2 70 Ul-4
SH2 FTDI_TRSTB =5 10_2_71/DIFFIO_R2N —gg DAC_TMS SH6
SH2 FTDI_TMS =3~ 10_2_72/DIFFIO_R2P 10_1_12/CLKO ————)) DAC_TRSTB SH6
SH2 FTDI_TDO =7 ] 10_2_73/DIFFIO_RIN 10_1_14/CLK1
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DNI SH4 cPLD_SYNC << 53| |0_2_82/DIFFIO_T8P 3.3V CPLD
54 10_2_83/DIFFIO_T7N i
g5 ] 10_2_84/DIFFIO_T7P 3.3V_CPLD
56 10_2_85/DIFFIO_T6N u15
310 a7 | 10_2_86/DIFFIO_T6P 5 Vee NC 200
LMK SPI g 10_2_87/DIFFIO_T5N A 1uF
1 2 55 10_2_88/DIFFIO_T5P 4l GND
7100 5 50| |0_2_89/DIFFIO_T4N |
5 [ X J 3 91 10_2_90/DIFFIO_T4P SN74AUP1T14DCK .01uF =
—{ ®® —= 57 10_2_91 I
7199 5 55— 10_2_92/DIFFIO_T3N = =
190 5 56 | 10_2_95/DIFFIO_T3P
3 12 57 10_2_96/DIFFIO_T2N
T 16 56 10_2_97/DIFFIO_T2P
17 18 59| 10_2_98/DIFFIO_TIN
19 50 700 ] '0_2_99/DIFFIO_T1P
I0_2_100 .
N Ri# TEXAS INSTRUMENTS
[Title CPLD
Size Document Number Rev
B SCH, TSW3080 TIDA-00684 E2
Date: Eriday, July 29, 2016 [Sheet 3 of 14
5 4 3 2 | 1




N . cP1
CP2
AT
3900pF : :
c63
47pF =
DCLKOUT2N C340 1uF SSCLKN  SH6 R6S ng
DCLKOUT2P . C341 1F SSCLKP SH6 - e
REF: R106, R105, C340, C341 ?2711 ?2712 ?21113 ?21114 -
CLK* AND SYSREF* MUST BE DNI DNI
MATCHED LENGTH TO EACH OTHER.
! GTIXCLKP _ C67 AUE S GTX_CLKP SHB
== = GTXCLKM _ C68 AUF N\ GTX_CLKM SHS
PLACE ALL RESISTORS CLOSE TO LMK R67 R68 GTX*, CAR* & CLK_LAO* MUST BE
us 240 240 MATCHED LENGTH TO EACH OTHER.
LMK04828 DNI DNI
SH5 VCC1_VCC5_VCC6 3 1(7) VCC1_VCO CPOUT1 —22 ==
SH5 VCC2_CG1 51 vccz_Gel CPOUT2 sven
SH5 VCC3_SYSREF VCC3_SYSREF YSREF_P R109 0 CAR_SYSREFP SHS8
sHs veea cc2 $$ gg VCC4_CG2 0SCOUTp Zﬁﬁ SYSREF M R108 0 QAR
%51 VCC5_DIG 0SCOUTN - D> CAR_SYSREFM  SH8
39| VCC6_PLL1 1
SH5 VCC7_OSCOUT 75| VCC7_0SCout DCLKOUTOp [ R69 R70
SH5 VCC8 OSCIN 75| VCC8_0SsCin DCLKOUTON 240 240
SH5 VCC9_CP2 75| vcco_cp2 3 DNI DNI
SH5 VCC8_VCC10 =3| VCC10_PLL2 SDCLKOUT1p [
SH5 VCC11_CG3 64 VCC11_CG3 SDCLKOUT1n i - REF: R106, R105, C340, C341
SH5 VCC12_CGO VCC12_CGO 15  DCLKOUT2N = CLK* AND SYSREF* MUST BE
18 | DCLKOUT2p 75 DCLKOUT2P MATCHED LENGTH TO EACH OTHER.
SH3 LMK_CS )>—— CS DCLKOUT2n
%%:: CLKINOp SDCLKOUT3p [Hy——oBarios st R106 =L D) SYSREFN  SH6
\33VOLK C122 & R100 PLACE CLOSE TO LMK CLKINOn SDCLKOUTSn . R105 100, S>SYSREFP  SH6
AL CLKIN, R177 0 _CLKIN C122 | AuF CLKIN1P 34 24
ci98 |[_ _1ur CLKININ 35 3] CLKIN1p/FBCLKIND/FINp - DCLKOUT4p =55 R1154 R116
N SMP PGB SMY { 1 CLKIN1n/FBCLKINN/FINN DCLKOUT4n R98 R89 100 <100
R23 R100 c78 OSCIN_P 43 22 200 200
PLACE C120 CLOSE TO Y1 JP2 1@ +3.3VCLK 0 499 R104 TR 5SCINN 227 OSCINp SDCLKOUT5p [—53
XO_PWR |@ DNI 49.9 — OSCINNn SDCLKOUT5n
cPL SHUNT 1-2 — e 27 e —
C120 — - 58 DCLKOUT6p [5g - -
100pF FB17 R78 R24 - = 9| CLKin_SELO DCLKOUTS6N [~ ;;DCLKOUT4P SH6
120 OHM @ 100MHz [ 130 0 CLKin_SEL1 29 DCLKOUTAN SH6
= DNI R8s coos (O SDCLKOUTYp 739 ;;SDCLKOUTSP SHé
_ 2 _ co2 || .1uF _ 31 SDCLKOUT7n SDCLKOUTSN  SH6
. |—e 75| STATUS_LD1
+3.3VCLK Yl 100 Uk DNI Lz STATUS_LD2 DCLKOUT8p ;% DCLKOUT4 AND SDCLKOUTS MUST BE
SPL ve Voo L& RE7 R99 T DCLKOUTSN MATCHED LENGTH TO EACH OTHER.
49.9
12 20, ouT p L8 DNI = SH3 LMK_SDO >>—g RESET SDCLKOUT9p ;%3
3 - 7o SYNC SDCLKOUT9n
3 4 — — (92 & C121 SHARED PAD SH3 LMK_SCK; SCK
GND  OUTN +3.3VCLK - SH3 LMK_SDIO >>:'20 SDIO DCLKOUT10p fé
= = 122.88MHz C92, C121 & R99 PLACE CLOSE TO LMK 11 DCLKOUT10n
15 | LDObypl
co0 uF LDObyp2 SDCLKOUT11p f§
— ——— R73 65 SDCLKOUT11n
DAP
cs1 100pF cs7 62
" = ce C82 & R77 PLACE CLOSE TO LMK 0 ——aur DCLKOUTLZp |63
n
J e 2200pF | | . R138 . c82 || AuF [10% 16V ] KA b 1ur cos
c8s 10pF 100 1UF ) = = = SDCLKOUTL3p ﬁ - ' D) CLK_LAO_OP SHS
] = ' ) ) ) SDCLKOUT13n CLKLA ON _ .1uF C89
4 R74 R77 S3p2 : NS CLK_LAO_OM SH8
= 82 49.9
DNI SYNC 112 GTX* , CAR* & CLK_LAO* MUST BE
D4 \\K R81 LMK_SYNC 2 o é SYNC LMK_SYNC RS0 R79 MATCHED LENGTH TO EACH OTHER.
= = 750 DNI 240 240
LED GREEN SHUNT 2.3 SMP_PCB_SMT DNI{ DNI
CLKIN 0 SEL :
= —
R82 >> CPLD_SYNC SH3 —
+3. 3vcu< oL\\K /o - =
LED GREEN
c69 c7o c71 cr2 c73 CLKIN'1 SEL , .
01uF 01uF 01uF 01uF 01uF D6 % R85 ,'
o Tow Tow Tov Tom oy EXAS INSTRUMENTS
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R86
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+3.3VCLK
FB2
— T\ * ¢ * {VCC1_VCC5_VCC6 SH4
120 OHM @ 100MHz l cs7 cs8 59
1uF AuF .01uF
—<KVCC8_VCC10 SH4
— PLACE FB*S NEXT TO U5
B3 FB5
— T\ * * » T\ {VCC7_0OSCOUT SH4
120 OHM @ 100MHz | C66 C64 C65 120 OHM @ 100MHz
1uF AuF .01uF FB4
———__\ {VvCCY_CP2 SH4
120 OHM @ 100MHz
— FB11
- -\~ {VCC8_OSCIN  SH4
120 OHM @ 100MHz
1 ci42
1uF
FB6
T\ {vCC2_CG1 SH4
120 OHM @ 100MHz
FB8
T\ {VCC3_SYSREF SH4
120 OHM @ 100MHz
FB7
T\ {vcc4_CcG2 SH4
120 OHM @ 100MHz
FB9
T\ {VCC11_CG3 SH4
120 OHM @ 100MHz
FB10
T\ » {VCC12_CGO SH4
120 OHM @ lOOMHzl
[ cueo | cm Ciil | Cli2 _00111"‘: c115 | c14a1 | c118ci131 | c132
— O WF T 1uF TI1uF T1uF T IuF
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I
DACCLKP I# | DCLK_P
SMP_pcB_smT REC O1uF
1 C12 & R16 Shared pad.
) R16 0 R19 0
SH4 CLKP <K M <FMC_DACCLK P SH8 Route away from clocks and outputs.
DNI
SH4 CLKN K R18 0 R20 9 < FMC_DACCLK_N SH8 U2A DAC38]84 DN R62 1k CSOH Lub
PNt A10 c9_ LPF R133 cs3 , .001urF PN
C16 & R18 Shared pad. x5 DACCLKP LPF A e =
1 C16 DACCLKN DNI =
D L DCLK_N
I A7
O1UF — Ac Y SYSREFP
SYSREFN
Place R19-R22 on the
solder side of board.
R6 »R10>R13PR112 SH8 DP5—C2M—P—A§§ 84318 A ﬂE Eigﬁ ﬁg RX7P IOUTAP (B:ig gg'OUTCP SH9
49.9>49.9549.9549.9 SH8 DP5_C2M_N_A 11 RX7N IOUTAN IOUTCN SH9
. B1
35 J5 P C|l DNI SYS P PRI PRI DRI D SH8 DP6_C2M_P_A 22 ggg A 135 Eégﬁ ALY RX6P E12
EXT_DAC_SYSREFP [i - , — EMC DACCLK & FMC SYSREF ! SH8 DP6_C2M_N_A {1 RX6N IOUTBP @?oump SH10
SMP_PCB_SMT .01uF must match each other L SHB DP4 CIM P A c188 [ 1uF RX4P c1 Rx5P IOUTBN IOUTBN  SH10
in total etch length. = _C2M_P_ gé
—L C1 & R4 Shared pad. & SHe DP4_CaM N A Q—S189 ][ IuF RXN DLy pxsn H12
) IoUTCP IOUTAP SH11
SH4 SYSREFP ((—F4 0 o iR2L 0K FMC_SYSREF_P  SH8 SH8 DP7_C2M_P_A ég £ 1 U S EL) rxap IOUTCN @gomm SH11
DNI SH8 DP7_C2M _N_A {1 - RX4N
SH4 SYSREFN ((—R7 0 o +R22 O K(FMC_SYSREF_N SH8 SH8 DPO_CZM_P_Aég e | U e IOUTDP (25 éIOUTDP SH12
DNI SH8 DPO_C2M_N_A {1 - RX3N IOUTDN IOUTDN SH12 Jp1  +1.8V_VDDIO
Cc192 AuF RX1P L1 TXENABLE
C8 & R7 Shared pad. SH8 DP1_C2M_P_A ég c19s | “TuF RXIN ¥ RX2P 1
J7 C8 pnI SH8 DP1 C2M_N_A 1 RX2N K5 TXENABLE 2 F
D J7 N | SYS N TXENABLE ®
EXT_DAC_SYSREFN I - , — SHE DP? CoM P A Cc194 AuF RX2P KLy ovip E 3
SMP_PCB_SMT OLUF one DP2:C2M:N:A§§ C19 JI! 1uF RX2N RI Ao P14 SHUNT 12 —L
EXTIO -
= SH8 DP3_CZM_P_A§§ gigg A ﬂg Eigﬁ ﬁi RXOP BLU
SH8 DP3 C2M _N_A {1 : RXON
- ExTio ILF10_EXTIO | C167 H AuF
SH8 SYNCP ég—BG. SYNCBP G10 RBIAS —l—:
SH8 SYNCN <—¥ SYNCBN RBIAS -
J13
SH4 DCLKOUT4P <K c7o H UF CLKOUTO P CLKOUT4P ALPJXl AI,,PUZXO H3 R135
SMP_PCB_SMT RED RED E3 AMUXO 1.91k
AMUXO ’—b AMUX1
— J18 AMUX1 1
. CLKOUTO N Ps =
SH4 DCLKOUT4N &K o <88 H LuF - @V | CLKOUT4N
EQ sMp_PCB_SMT
R75 R76 L
240 240 =
TP16 TP24
= VSENSE  ALARM
- 10 BLU O BLU IOUTFS = 64 EXTIO 0.90V / RBIAS
col || .luF CLKOUTL P TP15 P23 TP25
SH4 sDCLKOUTEP LK 1l gll\.ﬂl;OEESBPSMT Uac DAC38I54 IFORCE ATEST TES(T)MODE 30mA: 1.92K
b BLU BLU BLU
SH3 DAC_SDIO << L10 SDIO 20mA WITH COURSE DAC = 10:1980K = 1.96K +/- 20
— J20 M9 C5 IFORCE
C93 || .1uF CLKOUTL N PsC SH3 DAC_SDENB{K—— ¥ SDENB IFORCE
SH4 SDCLKOUTSN I P gll\_/llé’oggsBNSMT L9 C4 VSENSE P8  TP11
- 0= SH3 DAC_SCLK — ) scLK VSENSE GND  GND
R83 R84 L BLK BLK
240 240 N SH3 DAC_SDO M0 spo aTesT (KO ATEST f T
K4
SH3 DAC_TCLKK———— ) TCLK L8 ALARM = =
== « L5 ALARM
- SH3 DAC_TDI <K— ¥ DI
— K
+1.8V_VDDIO e TESTMODE |3 _TESTMODE
sH3 DAC_TDO <K TDO Bg ’ég >§ALTSYNCOUT1 SH8
L4 ALTSYNCOUT2 SH
SH3 DAC_TMS ———— ¥ T™s L6 1 5 SYNCOUT2 S8
W R63 SYNC_N_AB o0
RESET 1k SH3 DAC_RESET K SH3 DAC_TRSTB ((———————24 TRsTE L7 SRS IN: 1
5 o ’ kg SYNGN.CD “lee [ 9 TEXAS INSTRUMENTS
_l_—o o ® . RESETB me TG AR | [1®®
+1.8V_VDDIO NC1 ~ —
= C168 _ P4 V1N . NGy [M7_TG_CD 321 = _
.001uF SLEEP Title
1 DAC
= %—’l 2 SLEEP
3 d ISize Document Number Rev
J:?SHUNT 23 , B SCH, TSW3080 TIDA-00684 E2
Friday, July 29, 2016 Date: [Sheet 6 of 14

[ 3

2

| 1




+0.9V_DAC PLACE CLOSE TO FB18 T +0.ev_vopelk
VDDCLK
FB18
. o +0.9V_VDDCLK
l 120 OHM @ 100MH% U2B
T -%it?: (1:4'99 T %ﬁs'; T'ltlsjv ' : +0.9V_VDDDAC gg VDDCLKO09_1 GND1 ég
oot - VDDCLK09_2 gmgg Giz
ne 09 PAC VDT +0.9y_VDDT 23 VDDDAC09 1 GND4 [
- Fo—| VDDDACO09_2 GND5 51T
_ pp3 5o VDDDACO09 3 GND6 |17
i PLACE CLOSE TO FB19 VDDDAC +0.9V_VDDDAC c4 cs +0.9V_VDDT H9 | VDDDAC09_4 GND7 "p11
; FB19 10uF TUF IuE 35| VDDDAC09_5 GND8 g1]
g o oV 16V 16V VDDDAC09_6 G?\Il\lélig Fil
1 c412 lc411 120 O @ do0mH ca1s 1 G416 cl87 gg VDDTO09_1 GND11 Sﬁ
T OLuF T 1uF o1 TP LuP = VDDTO09_2 GND12 377
: : 16V 16V - D3 GND13 RiT
: ) D4 ] VDDDIG09_1 GND14 i1
: = £4-| VDDDIG09 2 GND15 [~pir
= = PPY 2 VDDDIG09_3 GND16 =5
70,6V DACDIG PLACE CLOSE TO FB21 VDDIG +0.9V_VDDDIG G2 VDDDIG09 4 GND17 [5g
EC +0.9V_VDDDIG $— 7 VDDDIG09_5 GND18 5
4| VDDDIG09_6 GND19 [—F5
— % I VDDDIG09_7 GND20
120 OHM @ 100MH D5 _ G8
l c276 lc277 @ c2rs 1L G270 Ccla J5_| VDDDIG09_8 GND21 mhg
OLuF T 1uF OluF TP Lk +1.8V_VDDIO J6_| VDDDIG09_9 GND22 =55
16V 16V T 571 VDDDIG09_10  GND23 [
| VDDDIG09 11  GND24 ¢
GND25
—1 +1.
= = 1.8V_VDDAPLL ﬁ? VDDIO18 1 GND26 S;
VDDIO18_2 GND27 g
B9 GND28 [—F¢
576 VDDAPLLI8 1  GND29 (&g

VDDAPLL18_2 GND30 5

+1.8V_VDDR GND31 [7A5
F2 GND32 (52
S5 VDDR18 1 GND33 (g2
VDDR18_2 GND34 |52
GND35
+1.8Y_DAC vooio T +1.8V_VDDIO HLBLYPDS - GND36 |2
VDDS18_1 GND37
C7 _ Ad
4_R229 o VDDS18_2 GND38 [57
GND39 [z
c15 czs | caa D6 GND40 (53
= 10uF 1u 1u VQPS18_1 GND41
D7 _
16V 16V 16V +1.8V VDDAREF . VQPS18_2 GND42 (,_:fj
) o —I_ hcm VDDAREF18_1 gmgﬁ B2
= PP5 K10 | DDAREFIS 2 GND45 (<2
PLACE CLOSE TO FB25 +1.8V_VDDAPLL ~ GND4s 22
FRot VDDAPLL GND47 |52
D10 A2
~ _ +3.3V_VDDADAC E10| VDDADAC33_1  GND48 [35
l 120 OHM @ 100MHz 408 s | coe o] VDDADAC33 2 GND49 [—ic5
c406 _L_cao0s c407 VDDADAC33 3 GND50
2406 ——Cd0 07— uF 10uF AUF ——.1uF J10 _ 2
0olu u 0lu oV 16y lov T iev VDDADAC33 4  GNDS51 ni
. DAC3884 =
PP +1.8V_VDDS
+3.3V_DAC
PP6
PLACE CLOSETO B33 VDDADAC +3.3V_VDDADAC
16V 16V 16V . FB33
L +1.8V VDDAREF 1 caos Lcsgz 120 OFN @ 100Mrz caor L G402
= BV_ ‘,: OLuF T 1uF ‘|: O1UuF I'lev
PLACE CLOSE TO FB32 3
FB32 R
l C395 i0394 120 0N @ 100Mriz I c401 IC“O“ c3L | cs2
01uF —T—1uF OluF T LuF 10uF uF AuF
u u Ulu 16V 16V 16V 16V
1
= PP8 = H
PLACE CLOSE TO FB29 +1.8V_VDDR I
FB29 VDDR EXAS NST RUMENTS
l 120 OHM @ 100MHz | :
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A
A
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C5 2
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Ci7 Q2 5]
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c1o Rizl 0 x > DTCI114EET1G E18 |
20 & E19 ]
c21 E20
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E24
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3? E26 ]
28 E27 |
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C29 E2¢ |
31 E30 |
32 E3L ]
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a5 E34 |
e E35 |
C36 E35
s E37_|
C38 +5.0V E38]
a0 T E39
=2 E40 |
_B% b2 F1 |
D3 ¥ LepsLuE 2
A
gL ;g GTX_CLKP SH4 ¥| SPARE_LED1 Fal
56 GTX_CLKM SH4 F5]
o5 5
D —
DS FMC_DACCLK_P  SH6 R127 Fg ]
FMC_DACCLK_N SH6 10k 9
BL1 - - F10
Dil
D12 gg FMC_SYSREF_P SH6 - 2:2 gmgz 22 Fil
513 FMC_SYSREF_N SH6 Fi
D14 Q3 F13 |
FMC_SDO SH3 1 iy
2 ;g FMC_SEN_DAC SH3 4@ >DTC114EETlG F1e]
D17 R119 0 FI6
Bie o F18 ]
B30 = F19
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B2 F24 |
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Dot F30 |
Baz F3L
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Bos F34
Bt ™ F35 |
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~ 0 |
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CHANNEL 1

50 OHM SMA END LAUNCH
AP_OUT. R28  apour  P3g 22
SH6 IOUTAP o Ros O AQ AOUT+
OUT AP 1 6 0 =
T1 2 S\AAATS DNI =
. OUTAP 4 3 4
i RS ° ° R17 | MABA-007159-000000 =
, ) 49.9 5 2 0 DNI
: Plfce these two resistors [29.9 X AN OUT
i close to the DAC pins.  _1~ o _
: = OUTAN| 6 1 — R26
ADT2-1T+ OUT_AN 0
R15 L
SH6 IOUTAN ) 0 =
PLACE NEAR
TRANSFORMER L
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CHANNEL 2

TP39

TP41 TP40
+EXTV +EXTV GND -EXTV EXTV
GRN
J_R239 .\ . 953 '
47V R246 976
TP46 TP45 +4.7V
VMID2 MID2 THS3217_N u18 ~ o
017 THS3091DDA N
! THS3217 6 | THS1 ]| R247 20
= 5 13 R244 20 THSY 3 y
ca23 L xgg xgg: 6 THS3217 P | 1210
1UF: 12 VIN- <|—|o JP_I _l
500MHz LPF - ) Rads | T PIN 1-2 = ON
SH6 IOUTBN ) L8~ S0 ’ Vmid In - Vmid Out R240 vl TEXTV PIN 2-3 = OFF
l VMIDO? 220 T_ P11,
INBN 2 — = T
§92395 %ZlF §92396 IN+ 50M LPF - 2 0| . SMA END LAUNCH
: ~p : 11 IouTB R243 49.9 THS6 ° R253
?ce these two resistors I 5420 vout o, AV o SHUNT“—;— 1B ULB Fol M .
ose to the DAC pins. 2p INBP 3 S +EXTV - 40.2 A
= = IN- 10 2 |5 c438 €437 {R254
B B DISABLE ® 1210
® 3 36pF 100pF ¢ 150 =
- o 9 ~—~v—~__30nH - @
SHe IoUTBP ) %y viN+  PATHSEL -
SHUNT 2-3= a7y = = R250 976
R237 L.c436 R238 VREF vor |F2YO1 Jp.g_—ll [ = THs3091UDl§A ~
49.9 T 4.5pF 49.9 DNI 17 2 T
PWRPAD 3 2
VMIDO2 R284 GND %_ o 6 THS2 | R251 20
= = = Ro41 SHUNT 1-2= R248 20THS4| 3 B A
49.9
+4.7V 1 100MHz LPF JP9 1l
FB22 THS3217 P R286 = PIN 1-2 = EXT R249
J_ _T_ 1K OHM @ 100MH _T_ N ° PIN 2-3 = INT as 1= +EXTV
C424 C425 Z2_| ca27 C426 L10
TZZOOpF T.OluF TZZOOpF T.OluF . . ~ VINN JP10 _|_-ExTV
l 120nH PIN 1-2 = OFF = [ c265 | C266
= R242 == £432 —=C433 8UF Z6.8UF 220, 1uFT=0.1uF
150 l 1pF llSpF PIN 2-3 = ON T35V T35V Tssv Tssv
47V
[FB20 THS3217 N = =
J_c429 lc428 1K OHM@100M+_|EC430 lc431 c434 EXTV
TZZOODF T-OlUF TZZOOpF -|-.01uF
i = c268 | c269 | ca7o
= - nguF 6.8UF—0.1UF==0.1uF
2200pF - 25V T Tssv 35V 35v
.01uF - 50V
g FOR CHANNELS 2 & 3
TP37
= TP34 GNDBLK
+4.7V +4.7V TP33
FB1 ? GRN T 4.7V
o 47V o 1~ 3 o == BLU
l _T_ _T_ J_ -4.7V
Eﬁ'S:Z C253 C254 N 27uF C255 C256 FB12
+5.0V u21 1uF 4TuF - — 1uF 10uF 50y u23
T TPS7A4700 _L16v I I = T TPS7A3301 ATV ¢ 1 ~~3 -
16 1 — — 16 J_
J_ oW INL OUT1 [S5 - - J_ oM INL ouT1 _LC261 c262
c250 IN2 ouT2 Co57 IN2 ouT2 I1uF I 10uF
I 10uF 13 | sense |2 R278 0 I 10uF 13 | . = =
= 14 \Rr op1v |2 - 14 | \Rriss NC5
P v[io __R49 0 Nee
c251 7 10_D |__R50 0] J_czss
1uF 21 | SND OP4V 9 DNI_| R129 0 1uF 21| SND Ne7
PWRPAD 0P8V g5 R130 ot b PWRPAD  NC8
— %— NC1 1P6V & | 131 ot — %— NC1 NC9
- NC2 3P2v | R132 ot - NC2 NC10
NC3 6P4V1 —% * NC3 NC11
2 INCa 6P4V2 X 1 2 INCa NC12

[Title

%i» TEXAS INSTRUMENTS

CHANNEL TwO

Size

Document Number

B | SCH, TSW3080 TIDA-00684

Rev

E2

Date:
[

of 14

Friday, July 29, 2016  [Sheet 10
1




CHANNEL 3

_4_,'_V
THS3217N
TP44 TP43
GND  VMID3 VMID3 V- R38 95.3
BLK ORN Y
U14 =
= THS3217
c201 L Z— vee- VCC+ ig THS3217P
wFT vCC- VCC+
500MHz LPF = L VIV
1 _ ) 15 DNI_R279 0
SH6 IOUTCP > ¢ L5~y 30nH ° Vmid In  Vmid Out wosa
l VMIDO3 290
Pl h . R30¢ L c202 R31 INCP 2y N+ SMA END LAUNCH
ace these two reS|st_ors 49.9; T 3.2pF 203 49.9 11 1oUTC R37 49.9 R IoUT ¢ < s
close to the DAC pins. s vout ey T 2d louTCH
- - c419
— — INCN 3 IN- 10 JP5 200pF
- - DISABLE =i NI —
- o L6 ~—~—~__30nH - 2 = — -
SH6 IOUTCN l %y viN+  PATHSEL o3 -
R32i L c204 R33 VREF Vo1 (-2 SHUNT 23 L +4.7V JP5
49.9! T 3.2pF 49.9 DNI 17 S
VMIDO3 R282 PWRPAD 5 JP6 PIN 1-2 = OFF
L C
ovo 4 2 [® PIN 2-3 = ON
= = = o3
VR S i 1 JP6
FB26 THss217P R280 = SHUNT 1-2 = PIN 1-2 = EXT
I @0 | i 200MHz LPF PIN 2-3 = INT
J_czog lCZlO 1K OHM @ lOOMHZlCle c213 yd R34
TZZOODF T-OluF TZZOOpF -|-.01uF 49.9
* _ VINL_ L7 VIN2
= 56nH 1
205 c212
4.7V R35 8.2pF
FB23 150 27pF l
_ = . THS3217N 1 —
J_0214 lCZlS 1K OHM @ 1OOMHZJ_C216 c217 =
2200pF T .0luF 2200pF T .OLUF C208
0
b T T :
= 2200pF - 25V =
.OTuF - 50V
*ﬁi | |
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CHANNEL 4

TP48
GND
BLK 1p31
2.5V
L BLU
= 2.5V
FB14
1~ 3

. +2.5V u13 25V
Place thesg two resistors LMH5401
close to the DAC pins. 1 3
75 vs+ vs- 5
VS+ Vs-
SMA END LAUNCH
) DFP 4 13 __DOUT 2 1oUTD S
SH6 10UTDN . o L3 ~~~_15nH . R40 49.9 . R4l 150 + FBe  OUTs OUT+ R42 402 IOUTD+ o ICJ)%JZTD+
l C220 || 1.8pFDNI 5
R39 c218 11 : C224 —
IOUTD_N =
49.9! T 3.2pF %ﬁél = 2y cm oF )
5 SMA END LAUNCH
= N Jur. [12_DOouT- Ra6 402 IOUTD- | Q11
SHe 10UTDP D = J: L4 ~~~__15nH R44 49.9 _ R45 150 . DFB- 7| s 2d IOUTD-
C223 |, l.8pFDNII 11 —L
GND =
R43 Cc222 1 9 14 =
IOUTD P
49.9 4-|73.2pF _ PD GND
= 500MHz LPF
+2.5V
J_czso lczsl lczsz J_c233
TZZOOpF T.OluF TZZOOpF -|-.01uF
J__
_2T5V
J_c234 lcz lc19 J_czg
TZZOOpF T.OluF TZZOOpF -|-.01uF
J__
= 2200pF - 25V
.O1uF - 50V
TP47
oLk TP32
+2.5V
BLU
— +2.5V
" FB13
o 25V o 1 N~~~ 3 -
l?3§9j_c240 _Lc241 o 27UF _ch42J_ c243
+5.0V U20 ; 1uF 4TuF - — 1uF 10uF 5.0V u22
T TPS7A4700 _L 16V I I = T TPS7A3301 o N25V
16 1 = = = — — 16
J_ =¥ INL OUT1 55 - - J_ =¥ INL ouT1
c229 IN2 ouT2 Coaa IN2 ouT2
U20_SENSE
IlOuF 131y SEnsE 13 B IlOuF 3 . -
= J_il“ NR 0P1V ﬁ 2 gé 8 = J_il“ NR/SS NC5
c238 7 OP2V 76— PN __R137 01 C245 7 NC6
1uF 21 | SND 0Pav g R139 03 1uF 21 | SND NC7
PWRPAD  OP8V [ ONF—Rii0 ot PWRPAD  NCB8
= — %— NC1 1P6V ¢ * = — %— NC1 NC9
- NC2 3p2v ;(g - NC2 NC10
NC3 6P4V1 % —_ NC3 NC11
2 INCa 6P4AV2 [X - 2 INCa NC12

1uF 10uF
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+5V_IN

+5V_IN

1
J6 2

|_|
CONN JACK PWR

TP2

RED
+5V

TP27

<

BLK O

GND

1

D10
MBRB2515L C439
X
ey

(621 [o2] BN [o6]

DNI

|| _.1uF
I

ulo0

%— NC1
GND
% NC3

VIN

GATE

TPS2400

BARE BOARD, TSW3080

MT1
: l

STANDOFF, FEMALE, 4-40 x 1 3/16"

MT2
: l

STANDOFF, FEMALE, 4-40 x 1 3/16"

TP30

GND
jBLK

Y

SCREW, PHIL, 4-40x3/4", SS

Y

SCREW, PHIL, 4-40x3/4", SS

TP35
GND

jBLK

FB24

us
>0 TPS7A4700
_ 16 1 _ 3.3V_CLOCK _ _ N
1 5] No ooz |2 1 50 OHM @ 100MHz
co6 IN2 ouT2 ?3'7: Cc98 c99 231700F
. 47UF X 4.7U
10uF 13 1 En SENSE |- Laev T M T 0v
L = = = DNI
- J_i“ NR oP1V ﬁ—| R0 0 =
C106 7 | onp 85% 10 ROL 0}
LuF F PWRPAD 0P8V [ DN R 3¢
= = %— NC1 1P6V —¢ {
- NC2 3P2V :é —
NC3 6PAV1 [ -
12 NCa 6PAV2 X p7
oD TP18
gL 33V _DAC
BLU
us
TPS7A4700 =
~ 16 1 . . o o
_L = INL oUTL 55 l .
c107 IN2 ouT2 %28 c109 %12 | 2171?:
. u 7u
10uF 13 En SENSE |- v | WF T 10V
] e ] DNI
— 14 12 - - =
= NR OPLV M7 Ro4 0 —
oP2V -
11 { it LR A0
¢ G_F GND oP4v 95 0

PWRPAD 0P8V

+3.3V_DAC

ook

9 DNI _R96 0 {
]

o

= L &nct 1P6V ¢ ROI >
- NC2 3P2V 3 —
NC3 6P4VL |3 -
12 I NCa 6PAV2 X
+5.0V
T U16
—L  d 2 VIN PG 11
C225 _L C226 3 —~
10UF 10uF EN sSw 2.2uH
1 6 L
L PGND  VOS =
50V
4 5
AGND  FB
1 e Fa Ri52
TPS62160
.
R154 TP38
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TP20

TP28
+2.5V_LDO_IN
+0.9V_DACDIG _
+5.0V GRN . TO-9V_DACDIG BLU
FB34 Uz
_ 5V TPS62420 3 4 25V FB1 +2.5V LDO IN
s = VIN FB1 = FB31 .
c30 1K c143 ENL
| 10ur L c275 | 10ur L c150 _| c207 c117 9 ENn2 swi 22V SWL vy . o L >~—3 o4
—T10% 1UF 10% 1UF AuF .OLUF : l l
10v 10V ) DEF 1 2 Rids L c147 of 279F %11%]?: 501:;1
— — = — == == MODE/DATA L2 FB30 475k T 22uF : "
= = = = — — 10 0.9VSW2 . 0.9YDACDIG _ 1~ 3 . — 10%
sw2 YN =
8 2.2uH 10V
11 | GND 1 orur | G146 = =
THERMPAD ADJ2 R150_L c148 | c145 « _1L_10uF C149 - -
= TSR 95.3k™T~ 33pF 220F == 10% O1uF
- 10V
= R151
0.9VADJ2 150k
R153 =
182k
_L_ ?
2383= TP
z TPS74201
+25V_LDO_IN +3.3V_DAC 2z23
T 6 21 TP26
71 N2 PWRPAD 755 +1.8V DAC  +1.8V DAC
¥ IN3 OUT3 53 GRN
oY IN4 oUT2 |3 TP10
l c126 10] PG OUTL 77 ¢ GND
S ouF BIAS NC6 [15 BLK
A FBISNS R174 L _c128 c129 1 _c130
= L cio7 -238, L 3.65kIluF l.OIUFIlOUF 1
1uF wozZzwn = —
015uF R173
11
_L_
230838 v
z TPS74201
+2.5V_LDO_IN +3.3V_DAC 2z23
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IMPORTANT NOTICE FOR TI REFERENCE DESIGNS

Texas Instruments Incorporated (‘TI") reference designs are solely intended to assist designers (“Designer(s)”) who are developing systems
that incorporate Tl products. Tl has not conducted any testing other than that specifically described in the published documentation for a
particular reference design.

TI's provision of reference designs and any other technical, applications or design advice, quality characterization, reliability data or other
information or services does not expand or otherwise alter TI's applicable published warranties or warranty disclaimers for Tl products, and
no additional obligations or liabilities arise from TI providing such reference designs or other items.

Tl reserves the right to make corrections, enhancements, improvements and other changes to its reference designs and other items.

Designer understands and agrees that Designer remains responsible for using its independent analysis, evaluation and judgment in
designing Designer’s systems and products, and has full and exclusive responsibility to assure the safety of its products and compliance of
its products (and of all Tl products used in or for such Designer’s products) with all applicable regulations, laws and other applicable
requirements. Designer represents that, with respect to its applications, it has all the necessary expertise to create and implement
safeguards that (1) anticipate dangerous consequences of failures, (2) monitor failures and their consequences, and (3) lessen the
likelihood of failures that might cause harm and take appropriate actions. Designer agrees that prior to using or distributing any systems
that include TI products, Designer will thoroughly test such systems and the functionality of such TI products as used in such systems.
Designer may not use any TI products in life-critical medical equipment unless authorized officers of the parties have executed a special
contract specifically governing such use. Life-critical medical equipment is medical equipment where failure of such equipment would cause
serious bodily injury or death (e.g., life support, pacemakers, defibrillators, heart pumps, neurostimulators, and implantables). Such
equipment includes, without limitation, all medical devices identified by the U.S. Food and Drug Administration as Class Il devices and
equivalent classifications outside the U.S.

Designers are authorized to use, copy and modify any individual TI reference design only in connection with the development of end
products that include the TI product(s) identified in that reference design. HOWEVER, NO OTHER LICENSE, EXPRESS OR IMPLIED, BY
ESTOPPEL OR OTHERWISE TO ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY TECHNOLOGY OR
INTELLECTUAL PROPERTY RIGHT OF Tl OR ANY THIRD PARTY IS GRANTED HEREIN, including but not limited to any patent right,
copyright, mask work right, or other intellectual property right relating to any combination, machine, or process in which Tl products or
services are used. Information published by Tl regarding third-party products or services does not constitute a license to use such products
or services, or a warranty or endorsement thereof. Use of the reference design or other items described above may require a license from a
third party under the patents or other intellectual property of the third party, or a license from TI under the patents or other intellectual
property of TI.

TI REFERENCE DESIGNS AND OTHER ITEMS DESCRIBED ABOVE ARE PROVIDED “AS IS” AND WITH ALL FAULTS. TI DISCLAIMS
ALL OTHER WARRANTIES OR REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING THE REFERENCE DESIGNS OR USE OF
THE REFERENCE DESIGNS, INCLUDING BUT NOT LIMITED TO ACCURACY OR COMPLETENESS, TITLE, ANY EPIDEMIC FAILURE
WARRANTY AND ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NON-
INFRINGEMENT OF ANY THIRD PARTY INTELLECTUAL PROPERTY RIGHTS.

TI SHALL NOT BE LIABLE FOR AND SHALL NOT DEFEND OR INDEMNIFY DESIGNERS AGAINST ANY CLAIM, INCLUDING BUT NOT
LIMITED TO ANY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED ON ANY COMBINATION OF PRODUCTS AS
DESCRIBED IN A TI REFERENCE DESIGN OR OTHERWISE. IN NO EVENT SHALL TI BE LIABLE FOR ANY ACTUAL, DIRECT,
SPECIAL, COLLATERAL, INDIRECT, PUNITIVE, INCIDENTAL, CONSEQUENTIAL OR EXEMPLARY DAMAGES IN CONNECTION WITH
OR ARISING OUT OF THE REFERENCE DESIGNS OR USE OF THE REFERENCE DESIGNS, AND REGARDLESS OF WHETHER TI
HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

TI's standard terms of sale for semiconductor products (http://www.ti.com/sc/docs/stdterms.htm) apply to the sale of packaged integrated
circuit products. Additional terms may apply to the use or sale of other types of Tl products and services.

Designer will fully indemnify TI and its representatives against any damages, costs, losses, and/or liabilities arising out of Designer’s non-
compliance with the terms and provisions of this Notice.
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