GND

R1

PS3216GT2—-R50-T1

LON outo |2
GND OuTL |2

MAX =2V to +2V INPUT

Power supply

12V0f>12VO
D3V3*:> D3V3

GND*)GN D

DAC

A5VOD*A5V0

VIN_O

5V25 D*5V25

3v3p—3V3

3V3_CLKBUFD—>Y3-CLKBUF
3v3_pLLD—3V3-PLL

2V50*2V5

1VBD*1V8
1VOD*1VO

3V3

3VO_N DfBVO—N
3V3_N DfB\B—N
5VO_N DfSVO—N

psu.sch

ASVO*)ASVO

1V8f>1V8

GND*)G ND
5VO—N*}")VO,N

REFCLK_SINGLE_VTD}—

ADC_VTDy
LTRIG_VTD;

DAC_MUXOUTDy
LDAC_NG
CS_NG

SCKG

MosI

MISODY
RST_NG

| ADC_VT
| LTRIG_VT

| DAC_MUXOUT
| LDAC_N

| DAC_CS_N

| DAC_SCK

| DAC_MOSI

| DAC_MISO

| DAC_RST_N

dac.sch

oM connectors

LVCMOS33

5V25—>5v25
D3V37<] D3V3
GND*)G ND
KID2Vv5
KD1vs

EXT_CLK_SELQ
0SC_0Eq
05C_0sq

0SC_FS1q
0SC_FS0q
PLLLSYNC{
PLL_LHOLDOVERQ
PLL_LDQ
PLLLLEQ]
PLL_CLKL
PLL_DATA]
PLL_CLKINO
PLL_CLKIN1G
SAMP_MUXSELOQ
SAMP_MUXSEL1L]
RANGE_SEL]
COARSE_ENG
COARSE_SLOADY
COARSE_SDING
COARSE_SCLKG
0SC_PWR_ENG

FPGA_CLK_PQ
FPGA_CLK_NG
FINE_SEL_0_PDY
FINE_SEL_O_ND}
FINE_SEL_1_PDY
FINE_SEL_1_NDY}
FINE_SEL_2_PDYy
FINE_SEL_2_ND}
FINE_SEL_3_PD}
FINE_SEL_3_ND}
FINE_SEL_4_PDY
FINE_SEL_4_NDY
ONESHOT_RST_PD)
ONESHOT_RST_ND}
TRIGGERED_PDY
TRIGGERED_ND)
ADC_OUT_POY
ADC_OUT_ND|

DAC_MUXOUT(

LDAC_ND
DAC_CS_NO|
DAC_SCKDy
DAC_MOSIQY
DAC_MISO
DAC_RST_ND)
SERDES_MODE_SELDY
SERDES_RST_ND)
SERDES_MDCD)
SERDES_MDIOY
SERDES_POWER_END)

EXT_CLK_SEL
0SC_OE
0SC_0S
0SC_FS1
0SC_FSO
PLL_SYNC
PLL_HOLDOVER
PLL_LD

PLL_LE
PLL_CLK
PLL_DATA
PLL_CLKINO
PLL_CLKIN1
SAMP_MUXSELO
SAMP_MUXSELL
RANGE_SEL
COARSE_EN
COARSE_SLOAD
COARSE_SDIN
COARSE_SCLK
OSC_PWR_EN

FRacLe_p
FPGACLK_N
FINE_SELO_P
FINE_SELO_N
FINE_SEL1_P
FINE_SEL1_N
FINE_SEL2_P
FINE_SEL2_N
FINE_SEL3_P
FINE_SEL3_N
FINE_SELL_P
FINE_SEL4_N
ONESHOT_RST_P
ONESHOT_RST_N
TRIGGERED_P
TRIGGERED_N
IADC_QUT_P
IADC_OUT_N
Analog sensors
DAC_MUXQUT

LVCM0S18

LDAC_N

DAC_CS_N

DAC_SCK

DAC_MOSI
DAC_MISO
DAC_RST_N
SERDES_MODE_SEL
SERDES_RST_N
SERDES_MDC
SERDES_MDIO
SERDES_POWER_EN

som.sch

Level triggering

VIN_L LTRIG_VT__|

3V3_CLKBUF__|
3V3_|

1ve__|

GND__|
3VO_N__|

DLTRIG_DIN
PDLTRIG_VT

PD3V3_CLKBUF
P3V3

p1ve

DGND

D3VO_N

CDR

LTRIG_CDROUT_P
LTRIG_CDROUT_N

3V3_PLL_|
1ve__|
1Vo__|

LTRIG_SAMPQUT_P GND__|

LTRIG_SAMPOUT_N

Teveltrigger.sch
DC

SERDES_POWER_EN__|
SERDES_MODE_SEL__|

ADC_VT__|

1ve_|
GND_|
3VO_N_|

PADC_DIN
PADC_VT

P3V3
p1ve
DGND
P3VO_N

SERDES_RST_N__|
SERDES_MDC__|
SERDES_MDIO__|

ADC_OUT_ppD—APCOUT_P
ADC_OUT_ND—APC-OUTN

ADC_LE_PG——
ADC_LE_NG—

P CDR_DIN_P
P CDR_DIN_N

P3V3
p1ve
D1Vo
DGND

PDCDR_POWER_EN
DSERDES_MODE_SEL
DSERDES_RST_N
DSERDES_MDC

QO SERDES_MDIO

PLL

PLL_CDRCLK_P
PLL_CDRCLK_N

OSC_PWR_ENG—
OSC,OEC*OSC—OE

DSC,OSC*OSC—OS

QSC_FS1g4—
0oc_Feod—_0SC_FSOPLL_HOLDOVER_|

OSC_PWR_EN  3V3_PLL_|
GND__|
0SC_FS1 PLL_SYNC__|

PLL_LD_ |

CDR_EXTCLK_NG
CDR_EXTCLK_P

cdr.sch

External reference clocks

PLLLE_ |
PLL_CLK__|
PLL_DATA__|
PLL_CLKINO__|
PLL_CLKINL__|

3V3_|
3V3_CLKBUF__|
1ve__|

adc.sch

REFCLK_SINGLE_VT

GND__|
3VO_N__|

REFCLK_SINGLE_VT__|
EXT_CLK_SEL__|

P3V3
PD3V3_CLKBUF
p1ve

DGND

P3VO_N

P REFCLK_SINGLE_VT
PDEXT_CLK_SEL

CDR_EXTCLK_PDY
CDR_EXTCLK_N

PLL_EXTCLK_P

DCDRCLK_P
DCDRCLK_N

P3V3
DGND

DSYNC
KISTATUS_HOLDOVER
KISTATUS_LD
DUWIRE_LE
DUWIRE_CLK

O UWIRE_DATA
KISTATUS_CLKINO
KISTATUS_CLKINL

D EXTCLK_P
D EXTCLK_N

ample clock muxing

J2
BARREL

SAMPCLK_P
SAMPCLK_N

FPGACLK_PDy
FPGACLK_NDY

PLL_EXTCLK_N

pllsch

SAMP_MUXSELO_|
SAMP_MUXSEL1_|

3V3_CLKBUF_|

FPGACLK_P
FPGACLK_N

GND_|

SAMPLE_EXTCLK_P
SAMPLE_EXTCLK_N

ext—clocks.sch

ne—Shot

0
ONESHOT_RST_P__R GNESHOT_RST_P
ONESHOT_RSTN__1 o NESHOT_RST_N

ADC_LE_P
ADC_LE_N

3V3_CLKBUF__hy3y3 cikpur
2V5_hovs
1V8_H1vs
GND )11 GND_py6np
SMA

ol bcikoutp

o 0

P CLKOUT_N

EMA
GND 15

ONESHOT_FINEPHASE_PQ
ONESHOT_FINEPHASE_N<

ONESHOT_COARSEPHASE_P
ONESHOT_COARSEPHASE_N

Phase control

COARSEPH.
COARSEPH.

ONESHOT_TRIGGERED_PD—RIGGERED_P
ONESHOT_TRIGGERED_ND—TRIGGERED_N

RANGE_SEL—RANGE_SEL

oneshot.sch

Phase shifted sampling clock out
for debugging or external logic

3V3 P3V3

GND*)G ND
3V3—N—>3v3,N

FINEPHASE_P
FINEPHASE_N

ASE_P
ASE_N

CLKINO_PQ
CLKINO_NG

CLKIN1_PQ
CLKINLI_NZG

DPLL_SAMPCLK_P
DPLL_SAMPCLK_N

P SAMPLE_MUXSELO
D SAMPLE_MUXSEL1

P3V3
DGND

D EXT_SAMPCLK_P
D EXT_SAMPCLK_N

DLVL_SAMPCLK_P
D LVL_SAMPCLK_N

CLKOUT1_N
CLKOUT1_P

CLKOUTO_ND;
CLKOUTO_PDy

sample—clockmux.sch

COARSE_EN__|
COARSE_SLOAD__|
COARSE_SDIN__|
COARSE_SCLK__|

D COARSE_EN

D COARSE_SLOAD
D COARSE_SDIN
D COARSE_SCLK

FINE_SELO_P_ 1 \NE_sELo_p
FINE_SELO_N_ b ¢iNe_SELON

FINE_SEL1_P_ by iNE_sEL1 P
FINE_SELLN_ bpiNe_SEL1N

FINE_SEL2 P_ 1y \NE spL2 p
FINE_SEL2N_ bpiNe_SEL2_N

FINE_SEL3._P_ 1y \NE_sEL3 P
FINE_SELS_N_ b piNg_SEL3N

FINE_SELA_P__byping spis p
FINE_SELAN__5 £ |NE SELL N

P ase—cont

rol.sch

12vo

M1
TRACEPAD

M2
LOGO1

M3
L0GO2

MG
LOGO3

M5
LOGO4

M6
LOGOS

M7
LOGO6

FID1
FIDUCIAL

FID2
FIDUCIAL

FID3
FIDUCIAL

FID4
FIDUCIAL

FIDS
FIDUCIAL

FID6
FIDUCIAL
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1 [ 2 3 [ 4 [ 5 [
3V3
_Em IC7 Icu ICZi lc25
100 pF 100 pF 330 pF 4.7 uf 100 pF
GND|
1v8
_E c2 I c8 I cih l c22
Al o 100 pF 100 pF 330 pF 4.7 uf o
HMC675LP3E
3VO_N °
- 16 1
3V3 veel HYS
J_cs ch J_c15 g 1 5 veer B
GN-rD 100 pFT' 330 pFTloj uf lVBD_Egz veeo NC/GND |8 GND
veeo
13
3VO_N VEE
SR ATV
GNDD—L3 RTN
13 c16 5
SMA 5307104KT10T sz Ef;‘j
D1 REFCLK DIFFP | -
] i 3V3_CLKBUF
~GND e qQ_p [LLREFCLKO_P €32 €33 €35 c36
- Q_N [LOREFCLKON 4.7 uf 0.47 uf 0.47 uF 0.47 uf 0.47 uf
n IN_N GND.
SMA = VIN
L REFCLK DIFF_N
|
~GND 530Z104KT10T
PI6C5956005
3V3_CLKBUF 3 5
61 vop
21 vop
3V3 23 voo
_Ecu Icw Icw Iczs lczs GND__PAD ¢yp
|| 100 pF 100 pF 330 pF 4.7 uf 100 pF QO_P [E3DPLLEXTCLK_P  530Z104KT10T
GND| V312 ¢y QO_N [4DPLL_EXTCLK_N  530Z104KT10T
BUF1_IN_SEL 13 |BUF_TS
1% EXT_CLK_SELD—L8 MUX_SEL Q1 p Mt %MPLE,EXTCLK,P
cs5 ci1 c19 c24 GND_24/ oyF_os Q1N |2 MPLE_EXTCLK_N
100 pF 100 pF 330 pF 4.7 uF GND—I €27
GND| u2 001 wF [ BUFLICMy 15/ yper ac Q2_P [tDCDR_EXTCLK_P
o HMC675LP3E 18 viH Q2_N [2DCDR_EXTCLK_N
- * 16 L4, REFCLKO_ P4| 28
3v3 veel HYS REFCLKO_AC_P 7
J— ESO FL§§S FJ-SZ;) . D—E Vel REFCLKO_AC_N 14 CLK‘NO*P Q3_pP ?( Unused outputs left floating
C| ool 100 PFTTT 330 pFTTT AT UF g 92 VCCOo NC/GND [B-GND REFCLKO_ NAI—'—L‘ CLKINO_N Q3N X per datasheet page 8
Cis veeo . REFC'-Kl CP 20 ckint_p Qu_p L%
3VO_N VEE REFCLK1_ P4| €30 9 N g JP1
PAI CLKIN1_N Qu_N [t
1g| VEE JUMPER_0402
GNDD—=3 RTN REFCLK1_ N4| REFCLK1_AC_N 1 33
6 ) % 2 BUF1_IN_SEL
sz 7;1 5307104KkT107 AC coupled CML refclk in 3 GND
15 - 530Z104KT10T G
SMA GND_L] VTP P 11 REFCLK1_P 530Z104KT10T Unclear from datasheet what the point of the TS pin is.
I oM. REFCLK_SINGLE 21 |N_p l RREFCLKl N 530Z104KT10T Why do we care about bias voltage if AC coupling?
REFCLK_SINGLE_VTD 3 IN_N QN == - Leave this jumper so we can debug in hardware as needed
~GND GND_4] \7y
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A5VO. 1ve

C214 C215 J— C216

1 uF 1 uF 0.1 uf
GND.

C324 C325 C326

1 uF 0.1 uF 0.1 uf
5VO_N

R137
GND. RST_N

A
LTC2664CUH-16#PBF

GND.
L g0

0.01 218
VCCIo REF J

1vepig ]—0.1 uF
AsVoDRY vee REFCOMP (26
YA\ R27
5VO,N[% AV— ovRTMP PO [Tox}-1V8
Bl av—
GNDDLY REFGND
REFGND MSPO R24  GND +/- 2.5V, start up at zero
1 AGND MSP1 F25_A5VO
29 AGND MSP2 F26_GND
GND 21 vyxiNo MUXOUT 2D DAC_MUXOUT
51 MUXINL 1 ETP:L HMC675 has -2 to +2V absolute max
O MUXIN2 TESTPOINT DAC has 2.5V range so we need to attenuate by 0.8x
23] to safely use the full dynamic range.
KB fum,w ¢ ¢ $
LpAC_NDL4 TpAC vouto |3-YOUT0 757 e R1og-°ND 20 0.1%
cs_NDE3 TS vouT1 AYOUTL o R110 20K 0.1%
sckpd4 sck vouTz GLVOUT2 755 o RLLL 20K 0.1%
Misoctd Miso vouT3 [22VOUT3 5176 1% L DREFCLK_SINGLE_VT
mosID8 Mosi 5K 0.1% DADC_VT
GND17 1ep 5K 0.1%
RST_NDZY RST 12

GND_2 L | HEADER
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N
N
(&
|
o
o
~
@

USF
TLK10232 ALV0_SERDES ;é VODAHS  _ GND
530Z104KT10T P12 MieTa e GND x£9 054 PRTADD |E10g GND 02 xggiffss n gzg
5307104KT10T EL2{ ysTXA N LS_OK_IN_A PRTADL [62 2 - =
L9 VDDA_LS £ GND
CDR_DIN_PEE2 COR DINAC Py, 5 ag | L5-OK-OUTA PRI | e G2 ) yppaLs w GND
- HSRXA_P CDR_POWER_EN PDTRXA_N PRTAD3 ALVO_SERDES 12 - »
A12 M8 = VDDA_LS GND
cs5 CDR_DIN_AC HSRXAN PRTAD4
CDR_DIN_N ke | | oep 82 css con GND
UsC oNDS L8 c11 0.47 uF 0.47 uf 0.47 uf ALVOT_SERDES__o FO | \pp7 s GND
TLK10232 1o R AMUXA T R100_1ve GND G4 fyppT_Ls & GND
% IR 530Z104KT10T NSS4 | LS_OK_OUT_B GBI 10> R74  GND e Fé | yppr s+ GND
BLM31KN121SZ1L -
o g | VHEEY 530Z104KT10T FOIRAECH TESGTPE‘S T R75 ] o A1VO_SERDES GND
GND, H12| Lcpwp. P SERDES_REFCLKO_PCH SRCO_AC_P M10| perciko p R101 1vs cé67 C76 c83 c89 c95 vDDD =) GND
- G12 HSRXBiN SERDES_REFCLKO_NC6 SRCO_AC_N M11 REFCLKOiN 4.7 uf 4.7 uf 0.47 uF 0.47 uF 0.47 uF VDDD wn GND
| | GND ot
10GBASE—R PORT SERDES log d i VvDDD o GND
c6 SRCL AC P K9 analog decoupling VDDD @ GND
Channel B not used CDR_EXTCLK_PCrZ SRCLAC N Ki0] o cHKE-F VDDD v GND
CDR_EXTCLK_N REFCLK1_N D
: 1V0 BLiztkNi2LsZIL ALVOT_SERDES
PLL_CDRCLK_P<E SCLKO DCP C9 | ¢ ¢oyTA_P RN L
INBO_P UL CORCLK N .E SCLKO_DC_N 10| ¢\ oua N c68 c77 c8t €90 c96 DVDD o GND
INBO_N - - N 4.7 uf 4.7 uf 0.47 uF 0.47 uf 0.47 uf DVDD w GND
5307104KT10T A9 — ‘ DVDD = GND
INBL_P 530Z104KT10T *\10 Etigtﬂg*: Termination decoupling DVDD ) GND
INBLN = 5307104KT10T X - o VPP GND
T 5307104KT10T GND_ B9 GND
INB2_P = 19 EES;ESASS 69 c73 €79 86 92 o8 C101 ALVBPLLSERDES__oE11}ypppa s _ GND
INB2_N f11 X - . Iw uf Iw uf I 0.47 uF I 0.47 uF I 0.47 uF I 0.47 uF ]— 0.47 uF chi VDDRALLS GND
—
INB3_P N L 2] S1/MDI0_MODE iqi ; K3 xggggifss & Zzg
o ]~ SsERDES_MODE_SELD—HLO] MODE_SEL Digital core decoupling -
INB3_N gk GND
U5B SERDES_RST_N il H5 | RESET_N 1o 1veb TU UL X L
s TLK10235 —o - €70 C74 80 c87 93 99 c102 K7 1 vbpo1 A GND
22 88}287; = CERDES MDC 58 | yoc N Iw uf Iw uf I 0.47 uf I 0.47 uf I 0.47 uf I 0.47 uf T 0.47 uf SRR gzg
x - SERDES_MDIO 27 mpio rertal SERDES 4 : USD o
igita ecoupling
K foureip | § SERDES_TDI__c8 | 1y, ¥ TLK10232 o
B ouTBLN | S SERDES.T0O_ 7 R12_ D6 | 1p 1ve BUHSPIZISNAD ALV8_PLL_SERDES GND
6 | ourear | o 1vg) SERDES_TMS___ B8 | 1yg Icn Icm Icss Icgi Icw Icwo gzg
X5 oo | ° SERDES—TCK TCK 4.7 uf 4.7 uf 0.47 uF 0.47 uF 0.47 uF 0.47 uF N
= & 1ve 5.5 ES5 | Rs N CTL/STATUS G"DM}.
M7 GND. 99 PLL decoupling GND
=t OUTB3_P 1v8 GND GROUND
M1 oyrg3 N x—L—NC Ic72 Ic75 lcs1 1
XAUl PORT B 12 1 nc TLK10232
1v8 2 4.7 uf 0.47 uF 0.47 uF
GND 3 Vccaux GND
5 Vss VDDO decoupling
INAO_P Vss
INAO_N 71 vss
9 Vss J6
INAL_P 1L 1 yss XILINX_JTAG
INALN 5 %13 1 pGND
> SERDES_TMS__4 | 1\/c
T = SERDES_TCK__ 6 | 1
INA2_N SERDES_TDO__ 8 | 1pg_yy
SERDES_TDI__10 | 1p/ our
INA3_P 14 | yaLt
INASN - Max 15 MHz JTAG
U5SA
A6 | GuTAOP — TLK10232
A7 OUTAON
B3 1 oura1_p _
xBS oyt N | 5
a.
=
xE4doutazp | 2
cs5
»E31 ouTAZN
31 outas_p
»xE3 1 outasN -
XAUI PORT A
PWR_EN
0S¢ - LMKG%E’DO/Q DO NOT use external pull resistors
R102 on OSC_FS* since they are 3—level
10K 0SC_VDD_615p straps. Default with FSO/FS1 floating
GND onop3] 6nD is 156.25 MHz.
0SC_OE 0sc 0eptl 0F  ourp |4 SERDES_REFCLKO_P
R103 05C_05D-21 05 QUTN |>-SERDES_REFCLKON
10K OSC,FSIDL FS1 0S floating = LVDS output
0SC_VD! osc_rson-8] Fso OE pulled high = output active
u13
SIP32408
1 4 0SC_VDD )
3V3 IN out Ready for review
i 58 I 59 I 60
0.47 uF 2 1 GND 4.7 uF 0.47 uF CDR SERDES X
GND. PAD| cnp GND. Andrew D. Zonenberg / Antikernel Labs
Sheet: /CDR/
0SC_PWR_END—— EN File: cdr.sch
Need to power cycle osc to change frequency Title: FREESAMPLE Osc[“oscope
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1 | 2 | 3 4 | 5 |
PLL CONFIGURATION CDRCLK_PD28 CLKINO_P CLKOUTO_P D SAMPCLK_P
D 6 Loop 1 - 4 _| !
SYNCDHEIC 1.6 mA charge pump gain GND CDRCLK_NDZ CLKINO_N CLKOUTO_N [ SAMPCLK_N
44 25 MHz phase det C124 uis
UWIRE_LED--{ UWIRE_LE Loop 2 ) 047 uFASG*D*V*A—iZSOOOMHZ EXTCLK_P CLKINL_P CLKOUTL_P | 4se
UWIRE_CLKD2| UWIRE_CLK 3.2 mA charge pump gain 3 DZ_QD&
DWiRE DATAakEl LuIRE DATA 5’5 GHz Fveo o VDD EXTCLK_NDZY CLKINL_N CLKOUTL_N
- - 50 MHz PFD 3 1 GND . Pl CLK P
C3/Ch = 0.01 nf 3
STATUS_HOLDOVER<ZZ STATUS_HOLDOVER R3§R:. - 0.2K OUT P o I CLKN 4| O5CIN-P el [DFPGACLK P
CiaTve Loa33 eiatue b - OUT_N 0SCIN_N CLKOUT2_N 4D FPGACLK_N
STATUS_CLKINOGEZ STATUS_CLKINO PLL;C; PR
STATUS_CLKIN1 B3| STATUS_CLKIN1 EN cLkouts_p i GND
CLKOUT3_N 113
U14C GND SMA
LMKO4BO6  |j148 o CLKOUT_p [L9PLLOUT P o
LMKO4B06 LT 128 CLKOUT, N [20PLLOUT.
3v3 VCC_VCO [DObypL ot J14
7 yee_CLK23 LDObyp2 CLKOUT5_P 124¢ oA
VCC_CLK4S cLKouT5_N 3¢ PLL clock out
4 vee b cpouTy B4 PLLCP1 for debugging
VCC_CLKIN cpouT2 {12 PLLCP2 cLkouTe_P |18
VCC_CP1_38 yee_pLii_cp1 CLKOUTE_N [t
3V3_38 yec_pLL2
VCC—;C%—ZI- VCC_PLL2_CP2 PLL_CP1 PLL_CP2 cLkouT7_P P
VCC_PLL2 CLKOUT7_N S
1,7 ey C114 C116 119 c121
VCC_CLKOUT89 LuF 47 uf 27 pF 2700 pF cLkouTe_P 2
7 yee_CLKOUT1011 o1 o1 CLKOUTB_N 5%
4 vec_cLKouTo2 1%0 1& .
GND GND ¢ cLkouTg_P P&
GNDD—tﬁ GND PLL1 loop filter PLL2 loop filter cLKouTo_N A5
PAD GNp
cLkouTo_p P&
CLKOUT10_N P
BLM15PX121SN1D
€103 c107 €110 cLkouT11_N 68
4.7 uf 4.7 uF 0.47 uf
GNDM oscouTo_p Bk GND
A
05COUTON [ 122
BLM15PX121SN1D
3V3 VCC_CP2 5 173 SMA
Lo LTow Lon e T
4.7 uf 4.7 uf 0.47 uf 0scours N P20SCOUTN s
GND. U14A
3V3, LMKO04806 oA
Debug test point
€105 €106 €109 112 113 c115 c117 c118 120 c122 123 125 126
oo 4.7 uf 4.7 uf 0.47 uf 0.47 uf 0.47 uf 0.47 uf 0.47 uf 0.47 uf 0.47 uf 0.47 uf 0.47 uf 0.47 uf 0.47 uf
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1 i 2 3 i % i 5 i i 7 i 8
1v8
196 202 203 204 207 c208 209 c210 c211 3V3_CLKBUF.
0.47 uF==0.47 uF 0.47 uF 0.47 uF 0.47 uF 0.47 uF 0.47 uF 0.47 uF 0.47 uF c197 c198 199 200 c201
GNDM 4.7 uf 0.47 uf 0.47 uF 0.47 uf 0.47 uf
GND
22
JP6 PI6C5956005
JUMPER_0402 2V5 FF decoupli 3V3_CLKBUF_g3 VDD Weakly pull reset inputs of FFs to "reset”
1 3V3 f I 6 VDD to prevent self oscillation before FPGA loads
%7 F C192 C193 C194 C195 u21 91 vop We have 50 ohms to 1V8, need to hit 100 mV differential
| 2 BUF6_IN_SEL 0.47 uf 0.47 uf 0.47 uf 0.47 uf NB7V52MMNG 22
3 GND GND| 251 VoD GND R131 R135
G 12ryee ~ RSTO_N GND  RST2.N GND
U19 u20 GND 9 VEE GND__PA GND 1 J51M7A
NB7V52MMNG NB7V52MMNG AD ver Q0_p [23TRG PO rstop RB32 jve mstop K36 e
vso—12vee 2V512ec V312 o Qo RATRG N - -
GND;EQ e GND 9] ¢ 1816 1 BUF6_IN_SELL3 |5r 15 HL50) 18 RSTLN o ano
AD veg AR veE 3 ViR OND_18 yyx sL Qi_p [LTRIGP o\ GMA YET
81 VTCLKN GND_24f ogyF_os Q1_N |2 TRIGN RSTI_P 575} 1V8
1v8 8 VIR_N V818 \1r N 51 VTCLK .
83 VIR 83 VIR ‘1‘ VI_D_N 2v§§ VREF_AC Q2P % comparator:
3 ﬁgtE*N 5 ﬁgtE*N 530Z104KT10T Vi.D 530Z104KT10T | V1 L) | et LE high: hold
st VT DN 41 v DN SHREG1_P. 25321 ACP 2|5 p Q p [LLSHREG2 P 25322 AC_PL7| ¢\ «INO_P Q3P Hx So we track during reset
Can’t tie D_N to ground to s vip 1vip SHREG1_N LACN 3|5y anN 10SHREG2_N 2_AC_NL4 CLKINO_N Q3N FBx and latch after a couple of clocks
get differential 201X SBOZIOngT 5307104KT10T 5307104KT10T
D_P — D_N is 1200 mV V525 o Q p [LLSHREGO P 62320 ACP 2|5 p Q p [LLSHREGL_P CLK2P 6| ¢y p 529 CLKINLP Qs_p L0 DADC_LE_P
. RST_1v9 3| o N [LOSHREGO N 0_ACN 3|y N [LOSHREGL N CLK2 N7 (T ® | e Qs N I BADC LEN
] O[] ©
O M) M M
! c( CLKO_P6| (¢ o 530Z104KT10TCLK1 P 6 | (| RST2.P14 o o
V5 GND  CLKONZ| (i Ty CLKLNZ| (i RST2N185|
RSTO_P14 ¢ o RST1_P14 ¢ o
RSTON18| RSTIN15|
Synchronize one—shot reset to line clock Register and buffer sampling clock
R130
RANGE_SELGND
3V3_CLKBUF 3V3_CLKBUF
176 c182 c183 184 c185
4.7 uF 0.47 uF 0.47 uF == 0.47 uF 0.47 uF €186 €188 €189 €190 €191
GND ) ) ) ) ' 4.7 uF 0.47 uF 0.47 uF’ 0.47 uF 0.47 uF
GND
u7 u18
PI6C5956005 P PI6C5956005
IPY 3V3_CLKBUF Z VDD JUMPER Q402 V3-CLKBUF Z VDD
JUMPER_0402 VDD VDD
91 vop %%3\’3 91 vop
1 3v3 22| yop 2 BUF5_IN_SEL 22| vop
Q 2 BUF4_IN_SEL 530Z104KT10T € 3 __GND
S 3 GND GND PA GND 530Z104KT10T GND PA GND
Qo0_p [23CLKO_AC_P C275¢LKo_P Q0_p [23RSTO_AC_P C283RSTO_P 53071 04KT10T
. C276 CLKO_N 3v3_ 12 "\ [24RSTO_AC_N C28L4RSTO_N
3V3__12 gy Qo_N [24CLKOAC N §}%2/5CLKO. EN QO_N N 5307104KT10T
BUFA_IN.SEL___13] |5r 15 Roo BUFSLIN.SEL_ 13 bic 1o
RANGE_SELD—L8 MUX_SEL Q1_p L CLKLACP %CL“-P gggigzi%g OND_ = 18 yyx seL Q1_p [LRSTLACP EEZZRS“—P 5307104KT10T GND
6ND__21] 0pur oc Q1N |2.CLKa AC N CLKA_N 6ND__21] 0pir oc Q1N [2RSTLAC N RSTAN £307104KT107 o311 L,
0.47 uF
3v34| 810811 — 15 \REF_AC Q2 p 4 CLK2 AC_P gggcwz_P gggigﬁi%g 3v34| 810817 — 15 \REF_AC Q2 p |4 RST2 AC_P gg;asrz_P 5307104KT10T 3V3_CLKBUF| 8 Ivce
530Z104KT10T : 8 vH Q2N [BCLK2 ACN JQLeBVCLK2N : 8 vTH Q2N [SRST2ACN RST2N 5307104KT10T GND_PAD | yss
530Z106KT10T | 507
ONESHOT_COARSEPHASE_P ce——PHASEPLT ¢ kino_p Q3_P Hx ONESHOT_RST_P Sog—RSLACP 47 ¢ kino_p Q3_P Hx TRIGP__2 |\ p OUT_P D ONESHOT_TRIGGERED_P
ONESHOT_COARSEPHASE_N CPHASE_N14 ¢\ k|NO_N Q3N |Bx ONESHOT_RST_N ORSTACN 18 ¢\ kNo_N Q3N |Bx TRIBN_3 1N OUT_N |—C D ONESHOT_TRIGGERED_N
ONESHOT_FINEPHASE_P 8;3 FPHASE P20l ¢\ k|N1_p Q4_p [LOCLKOUT AC_ P %{ICLKOULP gggigzi%g 2% cLkiNL_P Qu_p 1%
ONESHOT_FINEPHASE_N FPHASE N19 ¢\ kN1_N Qu_N [LLCLKOUT AC NEREVIS e kouT N 9 CLKINL_N Qu_N [t
5307104KT10T 5307104KT10T
5307104KT10T 5307104KT10T
Fanout buffers for shift register clock/reset signals CML-to—-LVDS buffer for FPGA input
Ready for review
Trigger phase alignment from FPGA to recovered clock domain
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1 [ 2 [ 3 [ [
3V3
€133 136 €139 c142 Cl44
100 pF 100 pF 330 pf 4.7 uF 100 pF
o P P P P Us
HMC675LP3E
e 3v3|:>ﬁ veel Hys {15
C134 €137 C140 C143 2 veel o cnd
100 pF 100 pF 330 pf 4.7 uF LveD-4—2) veco NC/GND 8-
GND| 12 veco
13
3VO_N VEE
3VO_N o GND PAD yee oND
Loass Loz Locaw I:IRss GNDD—L3 RN 312 U4t
100 pF 330 pf 4.7 uf 530Z104KT10T , 4C309 49.9
GND| P P ADC LE.N ADC_LE_AC N 6 N 0.47 uF DS25BR150
_I LE | Py d 3v3| 8 rvee
ADCLEP ADC_LEACP o 1| e p GND_PAD | \ox
c310 R86
530Z104KT10T
GND 499 GND% vie qp [tL ADCCMLP 2 NP oUT_P I —pADC_OUT_P
ADC-DIND=7 IN.P QN L0 ADCCMLN 3 NN OUT_N —8—pADC_OUTN
ADC_VTD-3 IN_N £ £ = S
GND_[DNF} vIN
R18
Ready for review
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3V3_CLKBUF
Ic51 Icsz Icsz Icsu L s
V3 4.7 uf 0.47 uf 0.47 uF 0.47 uf 0.47 uf
€37 4o cu3 cu6 cu8 GND.
100 pF 100 pF 330 pF 47 uF 100 pF
1v8 PI6C5956005
L Icm Icw L e 3V3_CLKBUF VDD
100 pF 100 pF 330 pF 47 uF u9 o
HMC6E75LP3E VDD
V0N _ 3v3[>t:15_§ veel Hys [ Lon
Lo Lo Los veel oND GND__PAD ¢yp
1v8 veco NC/GND [B—
T 100 pF T 330 pF [ 4.7 uF oo Q0_P B3 D LTRIG_SAMPOUT_P
N ® SV3_CLKBUF12Z ¢y Qo_N 24 LTRIG_SAMPOUT_N
3voNDg—L3 e BUFE_IN.SELLY| 5 1o
15 GNDL8 yjy g Q1_P ——DLTRIG_CDROUT_P
o K Common mode is VCCO-0.15 = 1.65V o.coziﬂup GNDZH 0puF_0s Q1_N [Z—D1LIRIG_CDROUTN
Vout = 1.8 to 1.5, 300 mV differential
ﬁ T cho 3V3—C'-KBUF—I I——tﬁ VREF_AC Q2P _;—x_)(
oD 5307104KT10T il Q2
Ll 1 II
LTRIG_oiND—2] P o cso q SlkiNep - aak
LTR\G,VTD——E— IN_N Ilssozwumim - -
>IN 29 CLKINL_P au_p [t
CLKINL_N Qu_N [t
JP8

JUMPER_0402

1 3V3_CLKBUF
% 2 BUFB_IN_SEL
G 3 ___GND

Ready for review
Level triggering
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D3V3 216 14
5v25 5V0 GND L Mo 3v3_CIK FINE_SEL_0_P<G—28{ VDS DQO_P LDAC_N<G-88 [0 1ve ETH_LEDL_N 13 | LEDL-P
5V0 GND 221 10_3v3_CLK FINE_SEL_O_NG—3%1 1vDS_DQO_N DAC_CS_Na-671 10_1v8 D3V3 F17 16 | TEOIN
5V0 GND EXT_CLK_SELG—L3- 10_3v3 DAC_SCK<-86{ 10_1vs ETH_LED2.N 15 | E02-P
5V0 GND 05C_0E-L4-1 10_3v3 FINE_SEL_1_P<G-32 LVDS_DQ1_P DAC_MOSIHE2{ 10_1v8 LEb2
5V0 GND osc,osa% 10_3V3 FINE_SEL_1_NG-33 (VDS_DQ1_N DAC,M\SDD% 10_1v8 J8H 11 cugp
5v0 GND 0SC_FS13—=7 10_3V3 DAC_RST_NG—>=— 10_1V8 CONN_INTEGRALSTICK_MCU_HOST ETH_A_TAP__12 =
GND 05C_Fs0a—L2 10_3v3 FINE_SEL_2_P-32-{ LvpS_DQ2_P SERDES_MODE_SELA-89{ 10_1v8 D3V3 1 4 ETHAP 1o |[CHASTAR
1v8 GND PLLSYNCG% 10_3V3 FINE_SEL_2_N<-28-{ LvDS_DQ2_N SERDES,RSLNG% 10_1V8 e gg g:ﬁ: 6 ETH AN S
1v8 PLLHOLDOVERD—23+ 10_3V3 ’ SERDES_MDCG-22- 10_1V8 GND 5 | ono PR
1v8 3v3 PLLLOD-8%4 10_3v3 FINE_SEL_3_Pa-221 LvDS_DQ3_P SERDES_MDIOO—22-{ [0_1v8 T 10 ETH B.P ETHBTAP._ 6
1v8 3v3 PLLLEG% 10_3V3 FINE_SEL_3_N<G-2Z{ LvDS_DQ3_N SERDESE_?E\»{.EE%?E%% 10_1V8 SRl gg*g*: 1> ETHBN 5 E:?LAP
1v8 3v3 PLLCLKG-28 10_3v3 LED2_EN_53 | 5 1vg GPI0O 1 -5 -
1v8 3v3 PLL_DATAO—82{ 10_3v3 FINE_SEL_4_Pa-221 |vDS_DQ4_P ETH_LED1_EN_50 | 5 4yg GPIOL 5] 2O J26 16 ETH CP 3
1v8 3V3 PLL,CLK\NOG% 10_3V3 FINE_SEL_4_N<-22-{ LvDS_DQ4_N % 10_1V8 GPIO2 E B; PMOD_HOST GND_1 P EF;%ZUNDCUP ggi*: 18 ETH CN ETH.C_TAP__ 1 E:;{AP
1v8 3v3 PLLCLKINLG-21 10.3v3 - 121 10_1v8 GPIO3 PRl e 2 | cu
1v8 3v3 SAMP_MUXSELOG—22- 10_3v3 ONESHOT_RST_PG23-{ LVDS_DQ5_P 27 1 10_1v8 GPIOL 7 GND_1 [ TP33 22 ETHD.P
1v8 3v3 SAMP,MUXSELIG% 10_3V3 ONESHOT_RST_NG-2L 1vDS_DQ5_N % 10_1V8 GPIOS s Bg B crounncup gg*g*: b4, ETH DN Ls | chup
3v3 RANGE_SELG-26 10_3v3 22 1 0_1v8 GPIO6 5 == ETH.D_TAP__ 7 -
2v5 3v3 COARSE_ENG21 10_3v3 ADC_OUT_Pa-L8 LvDs_pa6_p 23 1 10_1vB_CLK cri07 1028 GND_L TPt - | Sk
2v5 3v3 COARSE_SLOADG-28 10_3v3 ADC_OUT_NG-L8 LvDS_DQ6_N s { 10_1vB_CLK D GROUNDCLIP c321 ikl
2V5 3v3 COARSE,SD\NG% 10_3v3 . 778 GND_1 [ TP35 GND 0.4 uF ETH.GND 17 | ¢ p
2V5 3v3 COARSE_SCLK 221 |0_3v3 TRIGGERED_PG—Z{ LVDS_DQ7_P CONN_INTEGRALSTICK_FPGA_HOST Bl crouncuip I
2V5 3v3 05C_PWR_ENGHL31 |0_3v3 TRIGGERED_NG-L2 LvDS_DQ7_N 19
V5 33 GPIO7 04| |1 3y3 0826-1G1T-23-F
2V5 3v3 FPGA_CLK_ND-L9Z] 10_3v3_CKN SMA_GPIO_P_12 || \ps pog_p €129
2v5 3v3 >1081 0 3v3 SMAGPION_10 | | yps pog_n F-T"‘-"’*—T”‘P—I I&GND
2v5 3v3 FPoA_CLK_PD-L991 10_3v3_ckP 130
2V5 413110 3v3 21 10_2v5 B —II——«
2v5 GPIO2 1141 5 53 J7¢C
CONN_INTEGRALSTICK_FPGA_HOST GPIO3 1151 |0 3y3 CONN_INTEGRALSTICK_FPGA_HOST 13t
J7A g::gg% 10_3v3 I:-T"‘—C—TAP—I IiL{l
1191 5 3v3
J8A GPI06_120/ |0_3v3 ETHLD_TAP C1320 Lo
( 77D D —I H
CONN_INTEGRALSTICK_FPGA_HOST J10
XILINX_JTAG
4550 408575 — et JTAG_TDI66[ 5] ETH_LED2_N
PD1 %08 a3 N 12 JTAG_TMSTO 1y 1l g1a
PD2 L% pas Vecaux —2—D3V3 JTAG_TCKE4 rcy ETH—LED2—ENL| SSM6N5BNU
PD3 ﬁ PA8 Vss g GND JTAG_TDO72 1pq L85 <i;’transistors/mos/*.'
Egg 54 E:fo xzz 7 MCU_RSTNLLS ) por | CONN-INTEGRALSTICK_MCU_HOST GND
PD6 58 pa11 vss —2 FPGARSTNTE £pGa RST_N
PD7 % pa12 vss |11 %29 £pcA_DONE ETH_LEDIN
PD8 J8C PoND 13 x MCU_BOOTOZ8 vcy_pooTo 1<l g8
PD9 CONN_INTEGRALSTICK_MCU_HOST TMs |4 JTAG_TMS ETH—LEM—ENi' SSM6N5BNU
PD10 TCK g j;ﬁg—lgg I transistors/mos/*.*
PD11 B2 50 TDO_IN - FPGA_RST_N_1
i TDLOUT |10 JTAG_TDI 19 GND
18 ppy I GND_2 L | jymper
PD13 24 pps HALT 14 N
PD14 2
et oz ESQ/TRSLN MCURSTN_1 [ 5 124
oF 3 P80 GNDZEIJUMPER SMA_GPIO_P_1/} SMA
CONN_INTEGRALSTICK_MCU_HOST 35 ppas MEUBOOTO 1
1] - 21 SMA_GPIO_N_1
9(% PFO %J;gits D3V3_2 L [Jumper _?JSZMZ
iz E; CONN_INTEGRALSTICK_MCU_HOST GND.
DAC_MUXOUTDLLY PF3
K Py
L9 prs
>4 prg
529 pF7
»28 prg
%09 prg e
28! CONN_INTEGRALSTICK_MCU_HOST
CONN_INTEGRALSTICK_MCU_HOST - -MEU-
LI PED
84 peg
83 pe2
87 pe3
&3 pey
>33 pES
>89 peg
s3] PE7
>3 PEB
el peg
& PE10
>3 PE11
&l PE12
83 PE13
&9 PE14
&2 PE15
786
CONN_INTEGRALSTICK_MCU_HOST
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@

12V0 g
BE €219 4
;E 4.7 uf 12F”AD

GND

u26
MCP1755ST-5002E/MC
VIN VouT
GND
GND

GND|

1TDA5VO
€220

4.7 uF 5V

A5V
Con

+5V analog supply (<10 mA)

0: estimated 3 mA from 12V in
servatively: 4.9C rise (70 mW) at 10 mA

GND

€222 C223

u27
LM27761
VIN CPOUT
GND vouT
GND
c1-
VFB Cl+

-5V analog supply (3 mA)

ST .
3
4 5VO_N

2.2 uF 5V

5VO_N: estimated 3 mA from 5.25V in
Vout = -1.22 * (R28+R29)/R29

R29 > 50 kR (use 100K)

Use 309K (ideal 309.836K) for —4.99V

SMPS w/ 3 mA load, no thermal
analysis necessary

3 i %
u32
R4 OKL=T/3-W12P—-C
12v0 7L N 50000 1.L0_5v0_PGOOD 1OK D3V3
€240 2 N SENSE |—2—5YO.SENSE
22 uF 16V 3 1 6ND vouT (4 5v25
GNDM7 GND 243
22 uF 16V
2 SEQ/TRK GND]—
6 | 1RIM
R41 )
1.97K Rtrim(k) = 5.91 / (5.25 — 0.591) = 1.27K

GND.

+5.25V supply for INTEGRALSTICK (<1A typ)

u37
LM27761

GND

C254 C256

3V5_INTL VIN

GND

GND

CPOUT
VouT

Cil=
Ci+

ST e 2.2 uF 5V
—-E“ 3V0_N

u3o

OKL-T/3-W12P-C

7
széVS,INTl 4

GND|

10 nF
6

PAD

GND
U3l c2u2
ADP1741 47 uF
VIN vouT 0 &—D3V3_CLKBUF
VIN vouT |Hie
e o | 51 3V3_CLKBUF_SENSE
VIN vout H3e
VIN vout (14 Ru4 R48
113K
ss ADJ |2 e[ J°ND
EN R45 20K 0.1%
pG |5 3V3 CLKBUF_PGOOD g D3V3
GND 0.2V drop * 2A = 0.4W
GND 16.8C rise

Vout = 0.5%(1 + R44/R48), R4B < 60 kR

R44=113K gives 3.325V

+3.3V supply for clock buffers (1.4A)

3VO_N:

estimated 100 mA from 3.5V in

Vout = —1.22 * (R66+R67)/R67
R67 > 50 kR (use 100K)
Use 147k (ideal 145.9k) for —3.0V

Thermal analysis TODO

—3.0V supply for comparators (0.1A)

R112
ASVO oND ; TP3
:I HEADER
R113
SVON oND ; TPA
HEADER

Test points for low current power rails
Integrated 20x low—Z probes

3V5_INTL

GND
us9 m €260
LM27761 J 4.7 uF 5V 2.2 uF 5V
VIN CPOUT
GND vouT |4 3V3_N
GND
c1- L

Ci+

3V3_N:

estimated 100 mA from 3.5V in

Vout = -1.22 * (R66+R67)/R67

R114 R121
1V15_INT_r== iy [ 3V5_INT2 iy I
c‘N'):Iz ! HEADER c‘N'):Iz ! HEADER
R115 R122
o 1 TP6 3VON 1 TP13
GND_2 HEADER GND_2 HEADER
R116 R123
5v25 1 TP7 V3N 1 TP14
GND_2 HEADER GND_2 HEADER
R117 R124
3V3_CLKBUF iy I 2v5 iy I
GND_2 HEADER GND_2 HEADER
R118 R125
3V3_PLL 1 P9 ve 1 TP16
GND_2 HEADER GND_2 HEADER
R119 R126
33 oND ; TF’iO 2V7_INT oND ; TF’17
HEADER :I HEADER
120 R127
3V5_INTL 1 TF’il 12v0, 1 TF’iB
2 L | HEADER 2 L | HEADER

Test points for power rails

R67 > 50 kR (use 100K)
R38 R3 k
12V0 L I'En 5G00D .10 _1V1_PGOOD -10K <05v3 GND Use 174k (ideal 170.5k) for —3.3V \HTEQ rated 10x low—Z/ pro bes
€235 2 N SENSE |—2—1V1.SENSE u33 c248 Thermal analysis TODO
N 22 uF 16V 3 GND vouT -4+—¢ LVI5_INT ADP1741 10 4.7 uf GND_1 [ TP19 5V0_PGOOD_1 [—TP26
J—C GND €236 VIN VOUT &—D3V3_PLL . : ( ) -
, T 22 OF 10V it vour [ N 3.3V supply for delay line (0.2A TESTCLIP PROBEPAD
>~ SEQ/TRK VIN vout 13 0 - GND_1 [ TP20 3V3_CLKBUF_PGOOD_1 [ TP27
TRIM VIN vouT %« D TESTCLIP PROBEPAD
R37 VIN vour (-4 R51 R55
105k Rtrim(k) = 5.91 / (1.15 - 0.591) = 10.57K nominal 113K Us2 0310 1V1_PGOOD_1 [ TP21 3V3_PLL_PGOOD_1 [—TP28
GND 7 9 GND ADP1741 PROBEPAD PROBEPAD
ss ADJ Py = 4.7 uf
. . . —E CoudVS-INTL & gy 5 33 PLL PGOGD RS3 2O 1% 2V7-INT 16 TN VoUT 2 —D2V5 1VO_PGOOD_1 TP22 3V3_PGOOD_1 TP29
1.15V intermediate rail (2,6A> 10 nF . PG 00K VIN vouT %« v SENSE PROBEPAD PROBEPAD
GND . VIN vouT 0 -
GND)| PAD 0.2V drop * 0.85A = 0.17W 13 3V5_PGOOD_1 [ TP23 3V5_PGOQD2_1 [ TP30
gily 7.14C rise UL VouT =3¢ PROBEPAD PROBEPAD
D VIN vout |+ R89 R93
28 7 N 80.6K GND 1V8_PGOOD_1 TP24 2V7_PGOOD_1 P31
R33 €233 ss ADJ Py Bl proseran PROBEPAD
ADPL7632-1.0 c22 +3.3V supply for PLL and VCO (0.85A) ST AT -
o T 100 10 nF pG |5_2v5_PGOOD TooRD3V3 2V5_PGOOD_1 [ TP25
VIN vouT 6 1 GND PROBEPAD
N Yout GND GND PAD] cyo 0.2V drop * 0.5A = 0.1W
Us4 c249 #2C rise Test points for power—good signals
VIN vout ADP1741 4.7 uF
10
VIN VOUT &—D3V3
REFCAP  SENSE .
& _1V0_VAD) VIN vout (14 +2.5V supply for flipflops (0.5A)
VREG VADJ 12 3V3_SENSE
1V0 S5 14 | oc Q10 VIN vour |12 0 .
Cop7 LVASINT_16 | oy b |15 1v0_PGOOD | | pyp VIN vout (3¢
VIN vout |4 R52 RS56
GND! 22 nf 7 R30 113K
PAD gzg D3V3 GND VS NTL Z ss A0y (2 ¢ L
cousVa-INTI_& | gy RS54 20K 1% GND
oD 1o nF . pc |5 3v3_PGOOD TooR D33 Vs o
u29 R34 C234 Nl pan] SND 0.2V drop * 0.25A = 0.05W ADP1741 4.7 uf
ADP1763Z-1.0 22 uF GND 2.1C rise VIN vouT 2 e—D1V8
VIN VOUT Vo VIN VOUT %« V6 SENSE
VIN vouT VIN vouT 0 -
" o +3.3V supply for other loads (0.25A) n vour 233
VIN vouT VIN vour |4 RGO R9L
u3s 52.3K
VO_REF_5 7 9 GND
vo . REFCAP  SENSE o 1VOVAD) R59 OKL-T/3-W12P-C AT Ss ADJ ¢ 1
1V0_SS VREG VAD) 12vo L IEN PGOOD 4———-10 3V5_PGOOD 7y D3V3 €31677 T EN 5 1V8_PGOOD ROZ g9st7
C231 — SS 2 5 3V5 SENSE R61 10 nF PG 100K]
1 UF LVL5_INT -~ b |15 1V0_PGOOD €237 VIN SENSE lA——EH 6 | cno {00k}
GND| I 22 uF 16V :3 GND vouT -4+—¢ 3VS_INT1 GNDI PAD| oNp 0.9V drop * 0.2A = 0.18W
GND 7 oD GND, 7 GND €238 7.6C rise
PAD ]- 22 uF 10V
<Ll 2 SEQ/TRK GND.
Vout = 3.0 * (Radj * 50 uA) 6 | TRIM
Radj = 1V/(150 uA) = 6.667 kR R55
Use 6.65K for 0.9975V 205k Rim() = 5.91 / (3.5 - 0591) = 203k ominal |44 8V supply for SERDES/comparators (0.2A)
Connect two in parallel to spread out heat generation GND.
0.15V * 3A = 0.45W total, estimate 0.3W worst case per chip . . .
Assuming 1cm”2 plane for heatsinking, 30.8C rise. +55\/ \ﬂtEmed\aTE (a\l i (1L+A>
Bigger planes will improve this
Typical SERDES power is << 3A which will also help, U3s
especially if we power down the unused channel u36 OKL—T/3—W12P—C
R69
R63 OKL-T/3-W12P-C 120 1 10 2V7_PGOOD D3V3
12V0 1 10 3V5_PGOOD2 03v3 20K EN PGOOD ———m
EN PGOOD 2 5 _2V7_SENSE
1.0V CDR SERDES ly (2.6A c250 S sese ——IIHS R 2 Slow  vour | ==
. suppty ( . ) I 22 uF 16V :3 GND vouT F-4—¢ 3V5_INT2 GND 22 uF 16V 5 gzg ety . -
o R 2553; 10V 9 GND 22 uF 10V Ready for review
% SEQ/TRK GND]— 6 ?;‘%/TRK Ready for review
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R62 i - - - i -
505k Rtrim(k) = 5.91 / (3.5 — 0.591) = 2.03K nominal 2.8x  Ririm(k) = 5.91 /(2.7 - 0.591) = 2.80K nominal | Sheet: /Power supply/
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i Srvegn s ayrvegn apn B T e e AP
c145 €150 C151 C152 C153
4.7 uF 0.47 uFf 0.47 uF === 0.47 uF 0.47 uf €158 €159 €160 €161 €162
GND 4.7 uF 0.47 uF 0.47 uF 0.47 uF 0.47 uF
GND.
PI6C5956005 BICE025005
3v3D>{ VDD 33 T
VDD
VDD
VDD
oD VDD
5307104KT10T VDD
PA MUXCLKO_P €155
GNDD—EAR GNp woe a’—'——”» GND___PAD ¢ s
3V3__ 12 24 Qo_P [B3pcLkouTo_p
BUF2_IN_SEL___ 13 \EBNUF 15 o HUxCLION = BUF3_IN z\g.ﬁ o 20N FpcLroutoN
= —IN- IBUF_TS
SAMPLLMUéﬁELODm AP al_p _Z'LX_X 5307104KTLO SAMPLE_MUXSELLDES MUX_SEL Q1P HpclkouTtip GND
21 0BUF_0S Q1N GND24|
5307104KT10T 0BUF_0S Q1_N 2D CLKOUTL_N 115
5307104KT10T  3y3_ | |C154 4 SMA
5307104KT10T —I I——ﬁo_m oF VREF_AC Q2P EXX 3v3_| Iﬂﬁ_ﬁ VREF_AC Qo_p |4_ClkouT2 P Ao Muxed clock/trigger signal for debugging
5307104KT10T VTH Q2N 0.01 uF VTH QN CLKOUT. or external DAQ hardware
116
LVL_SAMPCLK_P C146 VL CLK AC P17 ¢y no_p Q3_P Hx MUXCLKO_AC_P v e a3.p 2 9 SMA
LVL_SAMPCLK_N LVL CLK AC N 14 ¢ No_N Q3N [Bx MUXCLKO_AC 4 = e GN
o CLKINO_N Q3N
C148 EXT CLK_AC_P €205 MUXCLK1_AC
orswnoo |20 A wns Sl s iy o
- 109 = = PLL_SAMPCLK_N €206 MUXCLKL AC CLKINL_N Qu_N [t
JP2 5307104KT10T
JUMPER_0402 530Z104KT10T
133
% |2 BUF2_IN_SEL R128
e GND_[7gy}-SAMPLE_MUXSELL
€ R129
53 GND_[7g}-SAMPLE_MUXSELO
JUMPER_0402

3 ___GND

1 3V3
i 2 BUF3_IN_SEL
o]
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3V3_N GND,

Imea Ic1e5 lmea J_CNJ Lcua J_c175
4.7 uF 100 pF 100 pF == 100 pF 100 pF 4.7 uf
GND, y

R19 R20
V355K Took->V3-N U16
DELAY_VR HMCB56
~1200 to +400 mV_—> 500 to 1350 mV p—p 287
—-B800 mV gives 700 mV p-p output
EVS,NE@ VEE
VEE
C269 30| VEE
CLKINO_AC_P
gggigzi%g CLKINO_PD II 121 |N_p OUT_P [23 D FINEPHASE_P
CLKINOAC_N 2 IN_N OUT_N 22— D FINEPHASE_N
CLKINO_N SaT)
§30Z104KT10T FINE_SELO_PD—] |——== FSOACP 6144 p GND He—aGnD
530Z104KT10T FINE_SELO_ND— ESOACN 71 g0 N GND [

C26k4 o s
530Z104KT10T FINE_SEL1_P o7 FS1ACP9/ gy p GND
530Z104KT10T FINE_SEL1_N FS1ACNIO 5y GND

272 oo R
§30Z104KT10T FINE_SEL2 PD—] |- FS2ACP 1245 p GND [2
530Z104KT10T FINE_SEL2_ND— FS2ACN 13 55 N GND [2

€266 o R
530Z104KT10T FINE_SEL3_P =7 53 AC_PLS 53 p oNp B R21
530Z104KT10T FINE_SEL3_N o F53 ACNLB g3 VB_GND 22— 10 }-

§30Z104KT10T FINE_SEL4_PD—] |——55= FS4ACP 19 g4 p
§30Z104KT10T FINE_SEL4_ ND—] |-5522 FS4 ACN 18 g4 N

We want FS* to default to 5'b11111 at power up.
Terminator is 600R to ground on both sides.

P side is left floating so terminator pulls it high.
10K gives us =186 mV at the N side.

NOTE: FINE_SEL inputs are AC coupled despite being slow.

This effectively makes them dynamic logic.

To prevent invalid states from appearing on on the input buffers,
the FPGA must periodically invert the delay value and return to

the desired value, during the dead time in between acquisitions.
Calculations suggest 75 us to discharge coupling cap.

Enforcing 1 MHz min toggle rate should be conservative.

Fine delay line for PLL/CDR mode (1 Tsps max when combined w/ LMK04806)

3v3
163 C166 169 c171
4.7 uf 0.47 uF 0.47 uF 0.47 uF ut7
GND, NB6L295
3V3 9
° 3v3 Vo
L L Lan g veeo
T 047 W ST 047 uF ST 047 uF veet
GND| ° 2 veet
61 vee
1 vee
GND% e
24 yro
NIARVIE]
>0 vr1
EN |2<aCOARSE_EN
GNDﬁ GND SLOAD %GCOARSE,SLOAD
GND SDIN F-COARSE_SDIN
530Z104KT10T A 5
S 0s1OLKTI0T GND SCLK [2-ACOARSE_SCLK
CLKIN1_P ot CLKINL_AC_P 23 |No_p Q0_P X85 COARSEPHASE_P
CLKINA_N oo CLKINL_ACN 22 |NO_N Q0_N 17D COARSEPHASE_N
3V3 3V3___8f Ny p Q1_p L%
GND, 9 INLN Q1N 13

Need nonzero differential on IN1 per datasheet
footnote 1 on page 3. INI_N must be 1050 to
3150 mV so we can't just ground it.

Coarse delay line for non—repetitive triggers (90 GSa/s max)

LVPECL Thevenin load resistors

R83
3V3 COARSEPHASE_P

R84
OND.

R95
3V3 COARSEPHASE_N

R96
OND.

R104
GND, COARSE_EN

R105
COARSE_SLOAD
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