DUT

VDD_DIG

—'—cﬁ:mm
IO.luF :l— 1uF

VDD_XTAL
ci1s ci16
I 0.1uF :l— 1uF
= VDDA

C117 C118
I 0.1uF ]_ 1uF

CONNECTIONS

VDDO_D Inputd
Input5
nOUT_D)
ouT_D
Inputé
VDDO_E Input?
nouT_ES
OUT_E
O|o| ||| M|y ||
UJ‘LIJ‘LIJIS g O\D\DI% g
85522553E¢
VDD _DIG 830E£E3g8°*
ST¢e S
20 VDDO_C
Sos R - E— |
CLKIN2 CLKIN_2 nouT_C1 nOUT_C1
VD-|D—XTA" nCLKIN2 §§—C nCLKIN_2 VDDO_C g?
VDD_XTAL i5332.40 ouT_Co E ouT_Co VDDO_B
XIN/CLKL XIN/CLK1 15332-40QFN nOUT_CO 5 noUT_Co
VDDA XOUT XOUT VDDO_B (57
CLKIN3 CLKIN_3 OUT Bl |53 ouT B1
nCLKING 5P NCLKIN_3 nOUT Bl (5, nOUT_B1
VDDA OUT_BO [55 ouT_Bo
Input1 <& Inputl nOUT_BO nouT_B0o
209245
N4 f—( |—'<\O |—‘<\O Qo
Sz2easedey
HHEOCSEOSEE
o|o[o
Input3 VDRO_A
Input2
oUT AL
VDDO_A VDDO_D nOUT_A1
Lcuo i c120 Lews i c126 OUT_AQ
nOUT_AO
I 0.1uF :l— 1uF I 0.1uF :l— 1uF SDA 3V3_DUT

VDDO_B

—culﬂcuz —cuﬁcu&
IO,IUF :l—luF IO.luF j—luF

- VDDO_C -

VDDO_E

C123 C124

IO.luF TluF

SCL_3v3_DUT

400 W Cesar Chavez
Austin, TX 78701

DUT Connections
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100 mA Adjustable Voltage Regulator

K VDDO_A_PIN K vDDO_B_PIN

D

= VDDO_A v \VVDDO _B

RL NI VDDO_A - R2 NI VDDO_B -

301 T 301 T

AWV

5v u2 c3 5v u3 cs c6

+ ca +

1 1 X

T N out |2 5 OluF 4 uF e T - S e T4 TuF RS

R3 10uF R7 10uF

3| 3|

EN EN

c7 10K 2 4 = cs 10K 2 4 R8 10 = =

ToF 1 E GND FB - o P2 E GND FB - -

e TPS76201 e TPS76201

R9 R10 < RIl R12 R13 R14 < R15 R16

= 3.74K S 6.65K<” 215K 8.06K = 3.74K S 6.65K<” 215K 8.06K

= B 3 = & 3 3

vDDO_A_ENB << - o N vDDO_B_ENB <K B o o o

VDDO_A_SEL3R3VLLK = VDDO_B_SEL3R3VLLK =

VvDDO_A_SEL2RSVLLS VDDO_B_SEL2R5VLLS

vDDO_A_SEL1R8VLLK: vDDO_B_SEL1R8VLLK: c

e

K vDDO_C_PIN K vDDO_D_PIN

w VDDO_C w  \VDDO D

R17 - R18 —

o1 NI VDDO_C So1 NI VDDO D

AVAVAV A \4

5v U4 o c10 cu 5v us o c12 +(:14

T N out |2 oowrF | 47UF e T 1IN our 2 0o1uF | 47uF fa0

R23 3| 10uF R22 3| 10uF .

EN R21 10 —— v EN R24 10 ——

cis 10K 4 = = cie 1K 2 4 = =

b I3 E GND FB : 10F P4 E GND FB 5

NI TPS76201 NI TPS76201

R25 R26 < R27 R28 R29 R30 < R31 R32

= 3.74K 6.65K 97 21.5K 8.06K = 3.74K 6.65K 57 21.5K 8.06K

= 3 ? 3 = & z 3

vDDo_C_ENB - o N < 1 vDbDo_p_ENB < - o N 4 1
VDDO_C_SEL3R3VLLK = VDDO_D_SEL3R3VL <K = -
VDDO_C_SEL2R5VLLK- VvDDO_D_SEL2R5VL <K
vDDO_C_SEL1R8VLL VDDO_D_SEL1R8VLL:
A
400 W Cesar Chavez

Austin, TX 78701
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100 mA Adjustable Voltage Regulator

‘C VDD_XTAL_PIN

IN OouT

VDDO_E_PIN

w  VDDO_E TF’6 VDD _XTAL o

R34 —

R33 —_ VDD_XTAL

01 NI VDDO_E =

M n) A

s5v us W cio v v7 Lex c22

c17 o + T 1 5 €20 47uF R36 z

T 1 5 4.7UF R35 IN ouT 0.01uF

IN ouT 0.01uF 0K RA0 10K TouF

R39 sl 10uF 3 e

10K EN R37 10 oo 10K R . R38 10 al

c23 2 4 ’ = GND FB : B

WF 95 | O] GND FB ‘ we e |

N TPS76201 TPS76201

R41 R42 < R43 R44 R45 < R46 R47

= = 4.42KS 9.53K 5.90K

= 3.74K S 6.65K<” 215K 8.06K

pr— = >

= & 3 5 vbb_XTAL ENBK——m—— = 2 9

vbDO_E_ENB K——— B o o : 1 _XTAL | ® N =
VDDO_E_SEL3R3VL << = VDD_XTAL_SEL3R3VL<K:
VDDO_E_SEL2R5VL << VDD_XTAL_SEL2R5VLLK:
VDDO_E_SEL1R8VL << .| [} )
P7 Js2

Js1 NI Jumper Shunt

Jumper Shunt NI

NI

{ VDDA_PIN

K vDD_DIG_PIN e

VDD_DIG 5 VDDA

R49 — 30.1 Nl? VDDA

VDD_DIG A 1

AA T— U9 25

us - _I_ 30

T RS53

1 5 4 7uF

R52

IN OuT O OluF RSO

10K

o 10uF EN
EN 10K
10K R55 1.0 C32

29 C_

3

o3t 216D FB et 1uF P |0 GND FB ‘

1uF s | [0 L TPS76201

TPS76201 R59 < R60 R61
R56 < R57 R58 = 442K 9.53K 5.90K

C
+
10K 10uF

‘\Hl—*m

N

m

u|
<
w»a
m
O(‘}
o
,_.
::
ﬂ
:U
u1
z:- Js
\,
»a :
o -n

wH—w

442KS 953K 5.90K

= & 3
VDDA_ENEKG——— = o o
VDDA_SEL3R3VIKS-

VDDA_SEL2R5VIKS: L

= & ?
vDD_DIG_ENB —— T - o
VDD_DIG_SEL3R3VL <

VDD_DIG_SEL2R5VL <K -

| | [eRe}

[ | O O O JP10 16

JP11 Js4 Js5 NI Jumper Shunt

Js3 NI Jumper Shunt Jumper Shunt = NI

Jumper Shunt = NI NI

NI

400 W Cesar Chavez
Austin, TX 78701

Other Voltage Regulators
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Fixed 3.3V 100 mA Voltage Regulator
(Enabled, no current measurement supported.)

I U10
Hin out?
R62 3|

c35 EN
ul

3P3V (In Schematic)
3P3V (Board Silkscreen)

N
5
IN)

IN

GND FB

TPS76201
R64 R65
= 2.49K 1.0

400 W Cesar Chavez
Austin, TX 78701

3P3V Fixed Voltage Regulator
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INPUT CLOCKS

J3
CLKIN.2 g

J4

NCLKIN_2 gy

c41

10uF

Cc42

PCB5
TP-PAD

—— GND

I

0.1uF

J1
CLKIN3 g
PCB4
TP-PAD
GND
32
NCLKIN_3 g
< CLKIN2
< nCLKIN2

PCB1
TP-PAD

GND

I ‘( CLKIN3

0.1uF PCB3

} c { nCLKIN3

400 W Cesar Chavez
Austin, TX 78701

Input Clock Configuration
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Crystal

PCBY
TP-PAD

—— GND

35 L
CLKIN_1 SMAﬁ_ f
0.1uF

PCB10
TP-PAD

— GND

6
NCLKIN_L gy A@—

Input Connections

C46 =
0.1uF
NI

- Place crystal as close
to Ul pins as possible!
- Route signals carefully,

—

match trace lengths!
10uF R0 9
NI
cag
R71 C4QJ[ R72 0
\ MV DPXINICLKL 1
232K 0.1uF CSE
NI
al
18pF
(] <
R73
Y1
cs1 § K g % 25MHz
x
4127"4 [ 3 ____i]A
= owF L < E] =
NI S R4 3 &
< K
- ~ \
cs2
uy \
b
R7S cs4 18pF
} AW % }——’\/\/\r >> XOUT 1
- 2.32K 01uF R76 0
- NI
R *' CRYSTAL FOOTPRINT:
C55 NI Please create a footprint with
pads that can accommodate
10uF 56 the following crystal sizes:
0.1uF
NI 3.2 x 5.0 mm
- 3.2 x 2.5 mm
2.5 x 2.0 mm
————————— X ————————>

Keep X as short as possible
by placing all components
close to the XA/XB pins

Cut planes underneath crystal
to reduce capacitive coupling!

90 degree placement ->

Traces are just an illustration!

400 W Cesar Chavez
Austin, TX 78701

Crystal Input Connections
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OUTPUT CONNECTIONS, PART 1

OUT_A0 {
0.01uF
MOUNT ON KEEP THIS
TOP LAYER cs9 DISTANCE
CLOSE TO DUT <180 MILS

7
|»— ouT_0 OUT_AL
Covar/SMA
AN

MOUNT ON

OouT_1

% J8
'SMA
co9
0.01uF IZPF

= = Flood top and bottom layers with copper as shown

C61

nOUT_AO

JFA__ 9
nOUT_0
S MOUT
10 01uF co8
‘ G

VTERM
Ji1

1
2

= 2x6.35mm

1
0.01uF

MOUNT ON KEEP THIS
TOP LAYER TOP LAYER 60 DISTANCE :TOP LAYER
CLOSE TO SMA CLOSE TO DO <180 MILS | CLOSE TO SMA
SGpE a;9
= c62
nOUT_AL > |

SMA FOOTPRINT NOTE:
Make sure pad for center pin on SMA matches exactly
the actual width of the center pin in order to improve performance

PRIMARY SIDE ROUTE
———————— S><——= C ——=->

<- Board edge

GND plane cuto

P & S ;
w&&&&n&§§§\;§§
‘\\\:;\$\§§\“
N

X —
=
& —

NN \\\\\\\\

A sufficient number of via holes connected

to ground should be used around all
traces!

input/output

OUTPUT SIGNALS LAYOUT NOTES - APPLIES TO THIS PAGE AND NEXT PAGE AS WELL!

(Refer to image on left):

- ROUTING: route each differential pair losely coupled. Trombone only when absolutely necessary and preserve

symmetry on diff. pair. Keep bending at a

minimum

- IMPEDANCE: all traces to have 50 ohms of controlled impedance
- In order to reduce capacitance please cut-out ground planes underneath the microstrip launches on

the SMA connectors as needed

- BANDWIDTH: all traces need a bandwidth of 9 GHz! (20-80% RT ~ 25ps)

- TOPOLOGY: use microstip for SMA-to-trace and DUT-to-resistor launches, stripline for rest of traces

- Separate each pair of SMA connectors by 750 mils between them (center to center, and also pair to pair) on

- Use via-in-pad to drop to bottom layer to place termination resistors (49.9) and decoupling cap;

- Make trace <A> as short as possible, then use via after resistor to launch into inner layer

e e T34 Re2
o] O-e - GEOMETRY: maintain the trace symmetry across all output differential pairs
(. o
oo 22
i ! - COMPONENT PLACEMENT:
I
E flat edge, and by 785 mils on arc edge
I
i \I/ - DIMENSIONS:
,o-|:|-|:||:t’a]:I A
ccccccar’ 1 - Match trace length <B> on all output signals. Use shortest possible length
o O-e D - Make <C> and <F> distances as short as possible
bbbt S - Keep <D> at 0.75" (750 mils) on flat edge, 0.785" on arc edge
I
“e-HO J
- LAYERS:
- Top Layer: microstrips for SMA to components

and DUT-to-snub resistor (953);
- Layer 7: striplines for <B> traces

- Bottom Layer: termination Res"s (49.9) and decoupling cap;

400 W Cesar Chavez
Austin, TX 78701

Output Connections
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OUTPUT CONNECTIONS, PART 2

OUT_BO  D>+—AW\-

MOUNT ON
TOP LAYER

CLOSE TO DUT

nOUT_BO D>+—AM

C63

{ |»— 2, OUT2
C101
VTERM 0.01uF I 20F

KEEP THIS { MOUNT ON

DISTANCE i TOP LAYER
<180 MILS i CLOSE TO SMA

ce7

ouT_Co D>+

MOUNT ON
TOP LAYER

CLOSE TO OUT

noOUT_CO )>+—AM
0

C69

R109
49.9

IC71

sspE[

-JI |>— SlN?A OouT_4
C1
VTERM 0.01uF 20F

KEEP THIS { MOUNT ON
DISTANCE § TOP LAYER
<180 MILS ; CLOSE TO SMA

C73

ouT D

MOUNT ON
TOP LAYER
CLOSE TO DUT

nouUT_D

R120

R132

“.— A8 nouT_a
c10
0.01UF S
c7s
{ 20, OUT6
VIERM  0.01uF Igpw

KEEP THIS { MOUNT ON
DISTANCE ! TOP LAYER
<180 MILS | CLOSE TO SMA

C79

% |»— SZ,;A nouT_6
0.01uUF €110
‘ T &F

{ I»— Slhj ANOUT_2
C10
0.01uF 208

0 NI
0 NI
0 NI
0 VDDOx-2
0 GND
0 GND
13
108 SMA OuUT_3
IZpF
MOUNT ON
TOP LAYER

CLOSE TO SMA

15
|»— nouT_3
C104 SMA
2pF

17
I»— ouT_5
1o/ SMA
T

KEEP THIS i MOUNT ON

TOP LAYER

<180 MILS | CLOSE TO SMA

MOUNT ON
TOP LAYER
CLOSE TO SMA

FORMAT R572/573 R515/516 R524/525 R526/527 VTERM_x
LVDS(DC) 49.9
LVDS(AC) 49.9
HCSL(EXT) NI
LVPECL(DC) 49.9
CMOS(33) 4pF
CMOS(25) 4pF
c64
OUT_BL D+—AW\r {
VTERM  0.01uF
MOUNT ON KEEP THIS
TOP LAYER DISTANCE
CLOSE TO DUT <180 MILS
c68
NOUT_B1 P>+—AM {
0.01uF
c70
ouT_C1 > {
VTERM  0.01uF
MOUNT ON
TOP LAYER DISTANCE
CLOSE TO DUT
c74
noOUT_C1 Y>-+—AM {
0.01uF
R121 cr6
OUT_E > 1
0
VTERM  0.0LuF
MOUNT ON KEEP THIS
TOP LAYER DISTANCE
CLOSE TO DUT <180 MILS
R133 cho
nOUT_E > 1
0
0.01uF

SEE PREVIOUS PAGE FOR LAYOUT INSTRUCTIONS!

400 W Cesar Chavez
Austin, TX 78701

Output Connections

ize Document Number
B S15332-40-PIN-QFN-DUT-CUST-EVB-REV1

[

ev
1.0

13

Date: Wednesday, April 12, 2017 Bheet 8 of
|

1




MCU Connections

3P3V

TP10
RED
SDA_3V3_DUT
NQ TP11
b3 R135 RED
< 1K SCL_3v3_DuT
NI
p NI
+5V AUX Input Select s
2 ﬁ oS
SCL_3v3
1 Jumper Shunt TP12 SDASCBI\_’ 33\5’3UEUT SDA_3V3_DUT
JP12 RED SCL_3V3_DUT
HEADER 1x3 +5VAUX 5V ————————————BD_SER_NUM
1-2 USB +5V P13
2-3 External_AUX +5V BLACK
GND QLRI B8E
T | u12
ONOHNOIEINONOH
OGS ddrddddan
2w oaoooooooQoa
+100PPM, +1%
PO.5 P22 gg < MCU_Inputl
PO.4 P2.3 (37 < MCU_Input2
PO.3 P24 (33 < MCU_Input3
PO.2 P25 35 < MCU_Input?
325 PO.1 P26 [T < MCU_Input8
USB Type B P0.0 P27 35 < MCU_Input10
FB1 5 GND P3.0 (g < MCU_Input1l
E'ﬂ:| +V [ 9 D+ P31 28 < MCU_Input6
D- I 101 D- P32 [57 MCU_Input9
a—] 0+ 7 77| VDD P33 %
GND [ REGIN P34
B i — clst — 121 Bus P35
D1 S Ri3s T
©| SPOS03BAHT  §~  8.06K X
<
4 Q
= = FonewsaNdone
= 7 D2 e0FFfFadsaeg
- Blue T1
5VUSB R139 TR[EEt J@@W 3P3V
MAIN LA veUS MCU Status
=— 100
) —— ca4
3P3V 0.1uF R1L4L
5.90K
+ % D4
spsv c8 fng L—————MCU_VOLT_MEAS i Green
0.1uF BUSY
R14:
1 2
— 3 ; 421 4
05,0 S15 g8 A
SW PUSHBUTTON ——/W ; 7 8 ET< R143 1K
MCU RST R144 1K 9 10—
—— c87 =

J26
5X2 Shrouded Header
MCU PROGRAM

1uF

MCU Reset

b 400 W Cesar Chavez
- ‘s’ Austin, TX 78701
MCU Programming SLICON Lass,

e MCU Connections
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12C LEVEL TRANSLATOR

3P3V

3P3V

3P3V C89

0.1uF
u14

i

12C Accelerator

I l 1 vcc
C8: 3 EN

GND

TP15
L BLUE
% R14 R146 R147 b SDA_5V
1K 1K 1K s 9
vccB VCCA N
™ scis SCLA
6
13 SDAB SDAA
EN GND
|
PCA9517D
Js8 -
Riso Jumper Shunt [Used to control 5V 12C devices]
SDA73V3§§ AN
scLaVs—
NI
R152
—W\-
0
NI

{scL_5v

{SDA_5V

400 W Cesar Chavez
Austin, TX 78701

12C Level Shifter
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ADC MUXO
Address is 1001100

91
1uF

OO

VD_[’)_DIG VDDA VDD_XTAL VDDO_E VDDO_D VDDO_C VDDO B VDDO_A

13

15

..|H |_‘

VDD

16

A0

15

12 Al

11 SCL_5V,

S6 scL KscL_sv

10 SDA 5V,

s7 SDA K spbA_sv

S8

2 RESETB

o
© 3P3V

ADG728

R154

TO MCU ADC
————————————————< MCU_VOLT_MEAS

10.0K
+0.1%

>

=

0|

1%

ADC MUX1
Address is 1001101

C94
0.1uF

13

4

VDD

VDDO_A_PIN <&

vDDO_B_PIN <&

vDbDO_C_PIN <K 16

A0

vDDO_D_PIN < 15

12 Al

vDDO_E_PIN <&

11 SCL_5V,

<scL_sv
SDA Ve o sy

VDD_XTAL_PIN <& scL

10

VDDA_PIN <& SDA

9

vDD_DIG_PIN <&

RESETB

ADG728

400 W Cesar Chavez
Austin, TX 78701

Voltage Measurement Mux
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VDD_DIG_SEL2R5VL <&
VDD_DIG_SEL3R3VL <
vDD_DIG_ENBK:-
VDDA_SEL2R5VL -
VDDA_SEL3R3VL <K
vDDA_ENBK-
VDD_XTAL_SEL2R5VL LS

VDD_XTAL_SEL3R3VL <

VDDO_C_SEL3R3VLL-
vbDO_C_ENBLK:
VDDO_D_SEL2REVL <K
VDDO_D_SEL3R3VL <K
vDDO_D_ENBLK:
VvDDO_E_SEL2R5VL <K
VDDO_E_SEL3R3VL <K

vDDO_E_ENB &K

*—L1{ T8 vop (-2
2y a1 SDA P22 ————<(SDA 5V
E: A2 scL p22——KscL_sv
41 100_0 o 2L
541001 1017 22— VDD_XTAL_ENB
5 100_2 101_6 19—((vnbof/tsamsw
’ 100_3 101_5 w—«vnoof&sagmw
8 100_4 101_4 Ht((VDDO_A_ENB
S 100_5 101_3 m—«vmofsﬁsamsw
10 100_6 101_2 15—((voooisisawaw
i1 100_7 101_1 “—((vnoofsﬁsma
12 0 vss 101_0 Bt«vnbofcisamsw
u18
PCA9535CPW

e

C95
0.1uF

12C VDD ENABLES/SELECTS FOR REGULATORS

12C address: 0100001

sV
sv T
2 inte vop (24
2y a1 spa 22— spA sv _L
r—3¢ A2 scL #22———<(scL_sv :I:
= 41 100_0 A0 tzlﬁ» 1
5 100_1 101_7 20H<VDD07A7SEL1R8VL? =
& 100_2 101_6 119 vDDO_B_SEL1RSVL
z 100_3 1015 L(vouo_c_samsw
8 100_4 101_4 M{vmop}amaw
9 100_5 101_3 %{vmo;ﬁsamsw
10 100_6 101_2 15
11007 1011 4
vss 1010 [
u20
PCA9535CPW

C96
0.1uF

12C VDD ENABLES/SELECTS FOR REGULATORS

12C address: 0100010

3P3V

DS2431

[l{e]

GND

u19

Board Serial Number

400 W Cesar Chavez
Austin, TX 78701
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R158 > R159 > R160 > R161 > R162 > R163 > R164
§ 2.49K ; 2.49K ; 2.49K ; 2.49K ; 2.49K ; 2.49K ; 2.49K
R165
MCU_Inputl ) AN ‘CInputl
0
R166
MCU_Input6 ) AN < Input2
0
R167
MCU_Input7 ) AN KInput3
0
R168
MCU_Input8 ) AM CInputd
0
R169
MCU_Input9 ) AN CInput5
0
R170
MCU_Input10 ) AN CInput6
0
R171
MCU_Input11 ) AN < Input?
0
O] sp14 O] sp16 O] Jp1s O] JP20
o g JP15 o g P17 o rc_)'l JP19 o
Js9 Js10 Js11 Js12 Js13 Js14 Js15
Jumper Shunt  Jumper Shunt Jumper Shunt  Jumper Shunt Jumper Shunt  Jumper Shunt Jumper Shunt
400 W Cesar Chavez

Austin, TX 78701

DC inputs
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