AD7173-8 24-Bit Fully Buffered ADC

AVDD1

125
10K Connector:
ADC internal clock output
R27 Or R26 Or Y2 or an external clock input
R30 or D1 1O
RED =
R28> _ R53 oOr V. P
R51 Or x ooSH
——] Y1
GPIO_Ref to 5V Andlog SLE MCLK
") <+ 0 ) = | 116MHZ A
Provision for volta? AVSS o~ N o M 1| T~
RIS or divider for low voltages = - - - loTo ©]
%_ o 5 o o
o o o o {
BAIteIrnut_ive Icon.JE @ © © e e cn C10
RIZOA AN w uppliqyou | ANG 1 1 ANt - -
N S N AINO /REF2—
RIZIA A A OF 8 3 § 3 2 AINO /REF2— XTAL1 |2
S @
13
1 NI IN or R152 XTAL2
RZZAANE Bl AVSS 3 | AIN1/REF2+
SDP_GND AINT
AVSS /REF2+ 3.3V
Connect SDP_GND and AGND GPIO AN2 [ 4 | AN
for ADP7104 return currents
5
R0 > AN3 T 9 1 AIN3 R5 1%?(
10K
R115/\/\/\/0r AN4 [ 26 AIN4 DlGlTAL lNTERFACE
TSING o o v
AVSS _ r TSYNC1
27 19
R"B/\/\/\IOr ANS > 270 ANs SYNC e AN/ (] SYNC
R49 Or
ANG [ <281 AN ERROR |18 b AN YfERRORT (] ERROR
R117 Or 0 R157 & R12 57
AVSS r _ Or TCST _
AMA , 28] o5 |2 L T o
AVSS
o R11  Or
AN © AINE [ 30| s scLk |8 AN, Y TSCLK1 ScLk
TDIN
Connect AVSS and AGND for 5V suppl R10 Or
Disconnect for +/A 2.5V operatlopn Y AVSS AIN9 D—:ﬂ AIN9 us DIN 15 ’\/\/\, YTDIM ] DIN
AD7173-8 oo RO oOr
AN [ 321 pngo ADC pouT |4 Y AN/ YT00UTt — pour
AINT1 33 AINT
or R158
AN1Z [ 341 aNpo lovop |22 ]33V
Ccl4
AVSS O
ANIS [ 391 At -
AIN1/REF2+ 1
VIN;I-EEF VOLTAGE REF' Compensation Option AIN14 D_:)G AIN14 POND GND1 GND4
R31 DN for ADR435 0.1uF 1WF
.U
=N VY NC [ R4 ANS [ 371 s c13 T €57
] el DNI REGCAPD l
C15 Cc20 Set RC Based DNI
- - ADR49+458RZ on Ref Zin B R32 R13 REF+
47uF | O.WF —3lne VOUT AN AN Y 40 REE+ Set SL10 to A. GND2  GND5
Setting AVDD1 = 3.3.V is not allowed
c21 or or 054 when AVSS = —2.5V.
41GND P8 [B— | e EXTREF+ €22|  owF SL
v v AvDD1 2 o A o——_] AVDD!
c101 0.1uF — 470 _— RS
=l py TRIM B AVSS GND3  GND6
oar AVSS AVSS REF - AVSS C44  Solder Link
. 0.1F
AVSS /77 R33 >  ANo/REF2- Ri12 Rl avgs Tt A
z D—\/\/\/‘ NV REF-
v or sL4
77 ess AvDD2 |12 oo (] AVDDI L2 av
EXTREF— _— o5 “ooor <
0.1F €12 ; '
REFOUT OuF  Solder Link 1206 Placehold
aceholders
AVSS AVSS avss] Avss| avss ~ Default A ook V1
T 89 /77 Wy LAAA—
VoM — REFOUT & S REGCAPA L V2
= = N \N\—
Or 053 o8 V3
R88 0.1uF b PIN41 1 ZANN—
e INTERNAL REF OUT ® ¥ Eexposep pabbLe SR T T o v4
CONNECTED TO AVSS —NVN\N—
AVIS Set SL4 to A.
e
AVSS c77 AVSS c78 Setting AVDD2 = 3.3.V is not
uF 0.1uF avss| AVSS allowed when AVSS = —-2.5V.
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POWER SUPPLY

J4-3 [O]
(> OKR
J4-4 O O < JVN
O LK2

Ground Star point. Place near to V_in jack plug J11

J4-1
J4-2

(] SDP_GND

g_J J7AGND

VIN B B
GND 8 0 § | C79 l l €80 i%
AVSS L _ 0.1uF 10uF
J2 - J3 | T
VINS—
AVSs EXPERIMENTAL POWER SEQUENCE CONTROL
VN [ V_5V1_DIODE [
R60
%2“
R42 < R43 < R44
R54 Féfng R23 10K 10K 10K
U3 0 Y AN Y 10k
LK1 A : 5V AVDD1 or |
o LK1 B : 2.5V AVDD1 T 2 VDD 9 0 (] AVDD_EN 04
VIN1 OUTY r
Q2 AVDD1 LK1 R19 Y R3S Y I0VDD_EN GREEN W N4
J@) 3 VIN2 ouUT2 8 I\/\/\/ <:| - \
c8 4 7
R18 VIN3 OUT3 0
E Y r R37 Y
2205 R25 - 10k2 _5lviNa PWRGD 1 <] VSDP_EN
BZT52 30k A
———]V_5V1_DIODE ADM1185ARMZ Y or Y | K%
GND H
R20 1 R38 Q1 N—f
\NV4 '0\/\/\/ 2N7002
r
_[ c¢9 R24 V
— 10k2 3.3V
R14
39k
T R21 oOr T
AVAVAY
C5 R15
vsop — S Power Supply for SDP Board
R16
69k8 5V LDO to Power SDP
R22 Or T
NV ADP7104ARDZ-5.0
. VAN l 8 fvin vouTH JVsDP
— R17 6 U2 .
_ 10k2 WF N/CI— c4 R48
5 SENSE|-2 WF 100K
—SDP_GND EN/UVLO 7
V R7 GND EP GND
C160—-C163 placed only if specific delays needed VSDP_EN [ I\/\/\/ 3 9 6 — SDP_GND
100K
R3
100K
SDP_GND |
— "~ SDP_GND
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S5V,

V_IN >
C38
ouF —_  —_ OMuF
Cc39
VIN+REF

R70

Or

Ext 5V or 2.5V

EX

T_AVDD1

C46
4.7u

>—
AVDD_EN

V_IN >
C45
4.7uF

Solder Link Ferrite Bead
Default A
L3
3.3V & 2.5V Regqulators On board LDO 5V or 2.5V
SL8 ANV <] AVDD1
g o A 1000r
FEO sL7
Solder Link —1L_ G52 R71
Default A T 0.1uF 10K
D6
RED
Y
2.5V LINEAR REGULATOR ™
U8 Solder Link Place Caps C29 anduﬁio close to IN and OUT pins
ADP1720ARMZ—5 Default Ag o 7] PoR——k \/
2N ouTp SRS L 4ev  angf!
EN loPo—F 4 R86
oND 43 8loND  GND |2 NN
8 S 4.7uF 7 6
<{GND  GND 2 C83 GND  GND s0K4
GND__ GND 4.7uF _ ADP1720ARMZ i 2374F
R124 -
57K6
5V LINEAR REGULATOR
Place Caps C46 and C43 close to IN and OUT pins N\ / N\ /
R90 DNI
VIO_SDP > I\/\/\/
EXT_iovop [ SL5 Default 3.3V 10VDD Supply
Ut ADP1720 SRS <J3.3v
2N ouTP
HEN 1 :
|0VDD_END—'_8GND OND 15 ca7 Sgldfer ItLlrék R8
—— 4.7uF efau
712ND  oND 18 - 10K c02]
D2 OWF|[
\RED
; 4
3.3V LINEAR REGULATOR
Place Caps C23 and C47 close to IN and OUT pins V
External Voltage Connnector if separate supply is required in stand alone configuration
or to allow for external split supply operation +/-2.5V
AVDD [ gt [l (] EXT_AVDD1
fo.
A\éﬁ[s) %2 Z 2 EXT_IOVDD
I0VDD | 812 <] | cso|
10uF
BB csz|  cat st cis | onF|
*Alternative con. — I 10uF —
Overlapping layout 0uF | OWF| C49 | OMF[

(Ext 10VDD, for Stand Alone Operation Only)

VAR

AVSS
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VIO: USE to set 10 voltage max draw 20mA

SDP CONNECTOR

EEPROM-SW/USB ID

VIN: Use this pin to power the SDP requires 4—7V 200mA
BMODE?: Pull up with a 10K resistor to set SDP to boot from a SPI FLASH on the daughter board

BMODE?: Pull up with a 10K resistor to set SDP to boot from a SPI FLASH on the daughter board

AGND

Q_

SDP_GND

VSDP >

4.7uF

al

SDP_GND

-
T

[2]pX e
ZZWn
UUIm
<
@
C
w

J1 SDP Connector Scheme, R.R. 15/04/11 Vio_sDP Vio_sbp

S RESET W BMODE1 -1
S5 UART_RX UART TX 165
%Nc b NC _g% Board ID EEPROM (24LC32) must be on 12C bus 0,
55 EEPROM_AO 51 aNDARD NS 66 R ut
24 16 CONNECTOR NG 8L 1 8
53 58 R4 >100K L-A0  vCC

25{GND GND |53 3 1a2  sCLIS
=5 |NC NC (7 4 5
20NG NG 2L VSS  SDA

x R2 >100K
ZBIR4 TIMERS TMR B [0 AGND 241032
Ay e
45 | GENERAL | 76
GPI04 GPI0S N/

%8;:8% INPUT /OUTPUT %ﬁ':l%:% ;7 AGND AGND Main 12C bus (Connected blackfin TWI. Pull up resistors not required)
42 ScLt SCL_0 14 SCL_0
Z0|SDACT SDA_O |5 SDA_0

g{GND GND g7
$5{SPI_SEL1/SPI_SS SPI_CLK g% SCLK
$7{SPIZSEL_C SPI_MISO g7 DOUT
$6{SPI_SEL_B SPI_MOS! g5 DIN
$2-{GND SPI_SEL_A 158 cs
SR ORT D3 SPORT_TSCLK |21 <]
kK - — Q
35-SPORT_DT2* sporr  SPORT_DTO 88 SYNC
~-{SPORT_DT! SPORT_TFS o5
30|SPORT_DR1 SPORT_RFS 57~ — <] ERROR
59-|SPORT_DR2* SPORT_DRO 57
55-|{SPORT_DR3* SPORT_RSCLK (55
55-{GND GND |5
56 {PAR_FSI PAR_CLK gz
52-{PARCFS3 PAR_FS2 |58
S3{PARCAI PAR_AO 55
55{PARCA3 PARCA2 55
55-{GND GND |55
S{PARCS PAR_INT 55
L B
J3-PARTD3 PARALLEL PAR_D2 (9%
—{PARTD5 PAR_D4 Ho3

151GND GND o=
—=-{PAR_D7 PAR_D6 |08
—-{PARZD9 PAR_D8 g7
—5{PARTDN PAR_D10 Hog
—-{PARCD13 PARZD12 Hog
—-{PARCD14 GND o

10|GND . ,PAR_D15 i

I 1PAR D1s * *PARD1B 2
—9PAR_DZ1 * AR D20 _.% VIO: USE to set 10 voltage max draw 20mA
—5{PARCD23* PARD22 iz

2-{GND GND {8
— VIO(+3.3V) i <] VIo_SDP

3 GND g

5 GND {79

TINS,  *NC on BLACKFIN SDP NC 120

0.1uF

VIN: Use this pin to power the SDP requires 5V 200mA

12C bus 1 is common across both connectors on SDP — Pull up resistors required
(connected to blackfin GPIO — use 12C_0 first)
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R63 Or

M A AV [ AN8
N AIN4 N8 CJpss 036} }_
1<)
AAYAY, — g@ a7
AIN4 ~1AVSS C29| |- ~JAVSS 35| | =
- R62 or
: ) ~JAVSS 3 | |- e AN > ANg
*Alternative con.
Overlapping layout R57‘ ‘0 AlNg
r
- AINS 0
s [ AN - ;(8
=S8y | AIN5 5
o[ 6 6
2 | RE—RE @
& 8 S A8 X A0 [— R6S A AN T AIN10
= X
o Rk A0 AIN10
o > AT R58 Or Avss C4 ’_7
79 710 NN > AING .‘5@ 2&5_4 c42
AING = —
— JE—
~]Avss €32) | ~ ~JAVSS C40| |~
= ~]AVSS €31| |~ - Al R64 or — AINTI
. AIN11 VY
R59 Or AIN7
(> 0
AIN7 NV g
~ RE8 Or
L /\/\/\/ DAIN12
AIN12 auss 082/ -
L {48 N (8 | ce3
3 “Avss o6t |- Y
R67 or AIN13
*Alternative con. I\/\/\/ Lo
Overlapping layout A|N13
b ek 0
5 I D <
Ny =
B B
I RS
& R72 A AN, — AIN14
Set Distance between AO & A1 to that required by standard amplifier evaluation boards J13 J14
Set Distance between A2 & A3 to that required by standard amplifier evaluation boards A|N14 -
AVSS C65
AVSS [ ¢ -] | |
AINO /REF 2 510 g : ces
—_ AO R34 Or x -
1o o2 IS AVAVAY; > AINO/REF2- AVSS - —AvSS CB4| |-
BUFO+ | ]
A0 DIFF 1+ ~]AVSS C19| |-
Solder Link AINO_SURF & ] 23 RE9 A AN B — ANIS
Default A Y AIN1S
~]1AVSS C59| |~
A|N1/REF2+ SL1 M ] o %@
1o o2 R39/\/\/\/ AIN1/REF2+
- === )
DIFF1- R73
A1 n AIN1_SURF
' AVDD1 Solder Link © /\/\/\/ AIN16
*Alternative con. Default A - or
Overlapping layout A|N16 ES7
[ SL2 A2
TRy < R47 or AIN2 R109 LK21 AVSS
| R 1R | SN AVAVAY, - VCM
o R BUF2+
' 2P @:8 DIFF2+ -
ANy AIN2 l a2 Solder Link ZJAvsS C28) | o
| RETRE Default B ) | c28 R110 ©
[SHss ” T A >
@ ] ~|AVSS €27 | =
M J12 | or
J\ PDSW SLS <A R46
TP AvVSS @:g BUF3+ VA [ ANS R130 A N ALOG
c DIFF2—- m
A|N3 J} A3 Solder Link I\/\/\/
e o : DEVICES

AVSS
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. AVSS 4 AVSS
c89 | | coo col | | co2
V—> o _ -
U6-C| vy 0.1uF nF vio=C 0.1uF nF
AVDD1 > )8 AVDD1 > 8
ceo | | ces \/ c73 | | c74 \/
OWwF | [ tnF OWwF | [ tnF
AVSS AVSS
0‘59‘ _ /77 /77
Single Ended to Diff ADC Driver Options B External Buffers (Default Gain = 2)
r74 K R83 DNI External Buffers connected to ADC by default R141 1K
\/\/\/\ Remove R72 and R100 to disconnect buffers from ADC \/\/\/\
AVSS
85 c‘gs‘ B
0.1uF AVSS R79 AD8656ARZ
10uF or Ré1 DNI | 2 | ]
- — BUFO+ [ O—/ N\ - R102 10r | R78 DNI
L c86 TR15WOr R\ AN >1 AL AAN > A0 wse K lass o
vou > RE1 A A 0N Ue-A = AVSS\/\/\/‘ VaYA%
o v ~f X »©
@ — — R136 or R133 DNI AD8656ARZ
z < o W N & L 75 % BUF2+ [ O>—— /AN 21> R140 1or |R135 DNI
w w w
% 1 _rg £ £ g' £ 3 SN o ]vre155\/\/\/\or R132\/\/\/\or 3 >1 YAVAVA-! AN\ [ A2
<C © +
* o _
9 FD AVSS R137 DNI U10-A =
2 R76 12 ot 77 ! veM [ o———/A/NV—— 2
2 DNI o |
DIFFH VA +IN U7 —ouT ANV A0 51 il
% R66 ADA4940-1 > ®
(&) (9]
R97 DNI AVSS x
R77 —— A\V—< A
DIFF1- > \/\/\/\1k 3 N +out 10 /77 AVSS
— |
=
2 ke voeM NNV yew ST
= 4 — N M <
o 8 HB 2 ¢ ¢ ¢ By default, R96 and R97 are DNI (Amp not connected to ADC) R131 «® AVSS
el r ¥ + + Populate with OR resistors if using the ADD4940—1 VA
[Te] ©| [N [e] R /77
c76 External Buffers (Default Gain = 2)
(] AVDD1 | | External Buffers connected to ADC by default R151 »
Remove R100 and R120 to disconnect buffers from ADC \/\/\/\
. L C72 1K
R106 R128 DNI c98
oaF [ o AVSS\/\/\/‘ VA -
c71 | ]
AVSS| AvsS R108 0 R105 NI AD8656ARZ Ri44 , K R149 NI
%AVSS s77 777 BUF 1 [ SR AN NI rize o tor [R107 0N VA VA=
34 T R154:/\/\/\or R10ft/\/\/\or 5 / VAVAYA VVAN > Af AVSS
O.uF 1 1 €25
__ _ 10uF U6-B =
R126 DNI = R146 or R143 DNI | g AD8656ARZ
veM [ o——— /AN a BUF3+ [ O—/\\ - R150 10r |R145 DNI
R8BS \ AN , % TR155\/\/\/\0r 2o +\ 7 AN LIRS A A A3
<Jvewm
g1 N R147 DNI uio-B =
ug i I ° & VM [ o——— A 3
+IN_0.4x VS VOCM <87 AVSS | ! %
DNI o
—outf® A2 /77 o —— S 2
N D847 ST © &
R91 DNI AVSS
+IN_0.8X +ouTl (A3 AVSS 77 !
/77 S
~IN_0.8X By default, R64 and R74 are DNI (Amp not connected to ADC) ©
—-VS NC Populate with 10R resistors if using the AD8475
AVSS
8 7
| OPTIONAL HEADER CONNECTOR 77
R100 or
AVSS c88 J15-1 >———_JAINO_SURF J16-1 VA > a0
0.1uF /77 10uF J15-2 J16—-2 AGND
c87 @AGND
J15-3 O AANAE 63—
or R99 AVSS J16-4  >— A N A I_ O G
V4 J15—4 NN\ JVCM
or R93 J16-5 >—
J15-5 NN\ <_JAvDD1 ot AGND DEV'CES
Attenuating Single Ended to Differential Driver J15-6 ’ V4 AL—AD717
§7AGND R101 or EV L- D 1 3-8302
J16-7 VA O A Sheet 6of 6 Date 15/10,/2013
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