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. P3V3 3 SENSE2
VADJ| {7 1o =1 SENSE3 5
MR RESET > RESETn P8V
IXS P3V3 i . VDD 0
GND { GND EP |——GND
TPS3307-33DGN
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A
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A
termination resistor
power dissipation:
5V*5V/500hm=0.5W
using 3 x 150R, 1206 gives 0.75W
LVTTL -> LVPECL buffer. Drives the ACAM TDC input.
Keep trace length as short as possible 1C5
5 R57 1C17 ¢ IL B LVPECL 2 TDC STOP P TDC STOP P
0.125A-30V 220 <> 1D+ D+ 3 TDC STOP N
[ IN — =1 1D- D- <— ] Tl AL - TDC STOP N >
—— NC
RI6 150 2 2D+ O <o—]|GND 4N vee —2—pavs
RI16 150 9 6 5
RII7 150 . —> 2D- S o7 TRIG_SEL \ — NC GND GND
Rlz(f H D6A " vee ;0 P3V3 %K MCI100EPT20DTG
T2 - 3] ~ BAR66 GND'—- EP GND GND
BSH103- —)
g TS3USB221DRCR GND
M s ~— GEDRGED Simple LVTTL buffer, drives the FPGA pin (a long trace)
- GND
GND R109
51
o TRIG TO_FPGA TRIG TO FPGA
‘SN74LVC1G125DCKT
Calibration flip-flop. Uses DMTD-based technique
to measure the in-out delay during card initialization
1C24
1 =1 4
FENE L——————=0» Q I DMTD FB »
- DMTD_CLK CLK
SN74AUP1G80DCKT
C76 J_ C77 —_— C75 J_
106nF 106nF 106nF
GND
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P8V 1C6 P8V 1C9 1C8B
AP1117YG-13 -AP1117YG-13 VDDCHIDG TDC-GPX
3 3 1 87
3| [ VDDQ TDC 3| [ee— 2 VDDC_TDC & @6 \ =51 Vdde Vdde-h |—
59 4TuF 715 0 Vddc Vssc-0 I'GND
ADJ o 3
e o ", @ el o Vit Vi 9| oo on
- RI15 C19 47uF __) ]+ 79 Vdde - +
12 cis ] R60 + ;é Vs E’\%
GND 47uF 220 1 3] Vssc
1 EiD) 68 Xzzz GND
lgk GND GND GNDI 78 Vi Phase | 16 PHASE
M P3V3 GND
C62 100nF | 411(7) Vddo Vddo 37 VBDONIDG; I( Cot 47uF
€63 1000F -|I S Vddo Vddo —1
GND C64 100nF Vddo Vdde ) |
18 Vdde 03 Il—‘ C65 100nF
IC8A GND 3T Vsso Vdde o1 +|{
33 RN4H ‘TDC-GPX ! Vsso Vdde C66 47uF
‘ 67 59 & Vsso Vdde o I\
TDC RESETn PuResn IrFlag o—— 55 98 |
[ TDC_ALUTRIGGER ) =y 8 5] Alutrigger ErrFlag 00— 1DC ERR 550 e Vdde - —7 ||_ 8y M
= 2, Vsso Vsse
56 52 TDC EF PGPl 100 | vsso Vsse |—2
[ TDC_REF CLK RefClk BFl e TTL compatible 1
) ER2 jo—mm inputs, Vih = 2V GND GND
TDC_WRN ¥327Y$§ 1 2 WRN LF1 % ~
TDC_RDN — 7 RDN LF2 p——o ACAM's ANO13 recommends 2x100 nF close to pins 77 and 98.
TDC_CSN T CSN ACAM's devkit has 2x 1210 caps (guess these are 47 uF) on VDDO-Q.
TDC_OEN IDCIGEN 9.} OEN
2 TDC_ADR[3..0] 19 8 9 TDC DO
" TDC ADR3 71 D0 <75 7 =5 Toc bl RN
‘ TDC ADR[3..0] — Adr3 D1 <n§ = 1 — RN1G 33
— TDC ADR2 72 1 6 11 TDC D2
— Adr2 D2 <5 =} — RNIF 33
TDC ADRI 73 2 5 12 TDC D3
TDC ADRO 74-] A4 D3 <53 T3 e RNIERE-
\ TDC START N — Adr0 D4 <N§ =} — RNID 33
R ) == | == TDC START N 92 [0 <"§§ 3 T }g gg BZ RN 52
o TDC START P93~ DSariN D6 =58 ==t c D7 RNIESE
‘ TDC_START P - Dstart D7 <N§7 FA RN1A 33
D8 P8V 1C21
R47 51 R50 51 =_= TDC STOP N 96 <"§8 1 —— 16 TDC D8
R46  SIR49 5l TDC STOP P g7~ DStopIN D9 =55 7 75 TDC DO LEINPEA 2 SPIIAYEHE
R4S SIRSE sl Deicel DIO <55 3 =14 TDC DI0 RN2B 2 3 VDDC OH
‘ TDC STOP N DI1 <N§ %% — RN2C 33 + IN ouT o
A 83 7 7 =13 TDC DI1
== g7 DStop2N D2 |5 Fl=——gV) TDC D12 RN2D 2 1 ADJ
] ] GND — DStop2 DI3 <)% 7 3 =} I TDOC D13 RN2E 33 iOuF
1 2o —
[ TDC_stop p TDC CAL START 80 Dl4 iz 7 ——"10 TDC D14 RIZH g &
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99 6 l— TDC DI5 E—
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‘ TDC CAL _START 3 7 &)
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| S DI8 <77 7 =13 TDC DI7 [NERY B
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TDC_CAL STOP3 2c1 TStop6 D21 < — =1 TR RN3D 33 | 153K
TDC _CAL STOP4 =1 TStop? D22 i 7 GIDT RN3E 3
GND TStop8 D23 |<i> = 1 — RN3F 33
48 7 10 TDC D22
4 D24 g g =15 TDC D23 RICCHE
TDC START DIS Zo/ StrtDis D25 < =} 2 RN3H 3
TDC STOP DIS 2/ StopDisl D26 |y
251 StopDis2 D27 'DC_D[27..0]
5 StopDis3 64
SIS Wi 2 15 TDC D24 RN4B 33
3 —— 14 TDC D25 RN4C 33
4 —— 13 TDC D26 RN4D 33
o .. GND 5 L1 ——TpC by TDC DR27.01 > pNae 33
TDC can workeither in LVTTL or = 2} =
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PECL mode. PECL inputs are used for TOC BF 6 == 17 TDC_ERR RN4F 33
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serve for calibration purposes
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A
MCI100LVEL input current is 58 L5 L5 KRN
about 100..300uA
In order to translate J 10 yee C35A CT1A CASA
LVCMOS to LVPECL/LVDS 20 yee 100nF | 100nF 100nF
simple resistive network can C4A IO“FF VR g
be used = N
GNP VELE G GO VCF = VEF Pin (Note 4) ECL Mode GID
11 VEE VCF= No Connect LVCMOS Mode
VCF= 1.5V +/- 100 mV (or 2k2 resistor to GND) - LVTTL Mode ICIAA
1C3 power GND (Note 5) | LVPECL
o 1c3AA IC2A VT 7
"y ‘MCI00EP29DTG GND 12 SE CASC 15 2 il
51 TMAX CASC ko> —
DIN1 1 p R |_17 GND il SETMIN  CASC <)—14
FF VBB 2 | = 10
) —_—> D DELAY LEN1 LEN SY100EPT23L.ZG
o~ o~
4 CLK D1 P 4 IN Q | 21 QI |
S0 K _ . DIRN 12 N Q2 QU C6A CIA  C8A
s Q 16 | GND|—= EN - | 100nF  100nF  100nF |
vcce P3Vv3 P3V3
1 1
< o vcce Ik
— DELAY DO 23 Do VCC 19
~ DELAY DI 25 DI VCC 22
R/S inputs are low DELAY D2 26 D2
if unconnected DELAY D3 27 9 - GND GND GND
KT CLK1 P DELAY D4 29 gi gzg 24 ggg
OKIN CLKI N DELAY DS 30| b 2 anD
= GND DELAY D6 31 D6 EP 33 GND
DELAY D7 32 D7 VBB 6 RI1A
DELAY D8 1 D8 VEF 7 2% ICIAB
o 0 -
DELAY D9 § D9 VCF | E1§7 = GND . LVPECL
GND}—== D10 NC — — It 6 —
SY89295UMG 3
1IC7A SY100EPT23LZG
GND ﬁ SETMAX CASC 4%
CLK2 P GND M) SETMIN  CASC <—
\ CLK2 P - DELAY _LEN2 LEN
ke N K2 N . ——
DAL, d IN Q = 21 Q2 P C36A (C38A C46A
s D2AN 2o IN Q =2 @ N 100nF  100nF  100nF
onp & vee L2 P3V3 {P3V3
] ] 1
vcc 18
IC3AB DELAY D9 23 Do vCe 19
a ‘MC100EP29DTG DELAY D8 25 DI vCe 22
DELAY D7 26 D2
R g s DELAY D6 27 b3 GND 2 GND GND GND GND
5 6 DELAY D5 29 24 ~
51 EiD 77 &K DELAY D4___30] 24 GNDE—g—|GND
— RE7A o GND DELAY D331 ‘32 S B 833 GND
8 D DELAY D2 32 D7 VBB 6 R53A
FF VBB 9 D 6 14 DELAY Dl 1 D8 VEF 7 2K
, s | s
DELAY DO 2o} D9 VCF |<S— = F——{GND
DELAY D[9..0] - 3 17
« [ DELAY_D[9..0] GND|—== DI0 NC ——
SY89295UMG
A
D inputs are reversed in IC7 to simplify PCB
routing.
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A
MCI100LVEL input current is 58 L5 L5 KRN
about 100..300uA
In order to translate J 10 yee 358 C71B C48B
LVCMOS to LVPECL/LVDS 20 yee 100nF | 100nF 100nF
simple resistive network can C4B IO“FF VR g
be used = N
GNP VELE G GO VCF = VEF Pin (Note 4) ECL Mode GID
11 VEE VCF= No Connect LVCMOS Mode
VCF= 1.5V +/- 100 mV (or 2k2 resistor to GND) - LVTTL Mode ICIBA
(Note 5) s
1C3 power GND | LVPECL
o| IC3BA 1C2B VTTL| 7
2f OUTI
1 MClOOEll;29DTG GND ﬁ SETMAX CASC <)—LS‘ —"
DIN1 p R Q p——— GND SETMIN  CASC <—
FF VBB 2 | = 10
—_—> D DELAY LEN1 LEN SY100EPT23L.ZG
o~ o~
57 4K I — 9 5—gr
Ok _| -~ = IV Q > ~ 6B C7B (8B
s Q 16 | GND|—= EN vee i3 o33 100nF  100nF  100nF psvs
13 T 1 L L '
o vcce
— DELAY DO 23 Do VCC 19
~ DELAY DI 25 DI VCC 22
R/S inputs are low DELAY D2 26 D2
] if unconnected DELAY D3 27 ] & GND —2__1GND GND GND GND
= CLK1 P DELAY D4 29 24 .
[ CLKI P > —_— e —= D4 GND GND
= = CLK1 N DELAY D5 30 28 I
| CLKI_N — —_————{ D5 GND GND
= DELAY D6 31 33
GND —_————— D6 EP GND
DELAY D7 32 D7 VBB 6 RI11B
DELAY D8 1 7 IC1BB
DELAY DO 2 IDF3 Y 8 Z LVPECL
E— D9 VCF |< 7 GND 4 N
GND}—== D10 NC — — It 6 S—
SY89295UMG 3
IC7B SY100EPT23LZG
GND ﬁ SETMAX CASC <)%
CLK2 P GND M) SETMIN  CASC <—
\ CLK2 P - DELAY LEN2 LEN
= CLK2 N =
[CGKON - o= D2 P 4 20 = QP
o] = IN Q =55 R C36B  (C38B  C46B
— — o IN QP — 100nF  100nF  100nF
b B vee |13 P3V3 {P3V3
vcc 18 J_ J_ J_ I
1C3BB DELAY D9 23 Do vCe 19
a ‘MC100EP29DTG DELAY D8 25 DI vCe 22
DELAY D7 26 1,
R 15 DELAY D6 27 9 GND GND GND
5 6 Q DELAY D5 29 g OID) 24 ng
B2 1, 0P 7 ok DELAYDT 30 po G 2% oo
R DELAY D3 31 33 5
8 GND DELAY D2 D6 EP GND GND
32 6
D — D7 VBB [>—=—  R53B
FF VBB 9 = = 14 DELAY Dl 1 7
, D Q= I ~ D8 VEF e 2k
DELAY DO 2 8 - ~
DELAY DJ[9..0] ~ 7o D9 VCF (o —{GND
er [ DELAY_D[9.0] = GNDp—= D10 NC ——
SY89295UMG
A
D inputs are reversed in IC7 to simplify PCB
routing.
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1 2 3 4 5
[ OUT_EN[T.4] QUL N
U_drv_single_channel
drv_single_channel.SchDoc
[INI >IN oUT
OUT_ENI — OUT_EN
CAL_TDC OUT TDC CAL STOPI
I DMTD CLK > DMTD_CLK DMTD FB [ >
f=3
5 IC1S
i ) 4
GND 1
Place this resistor at the last FF ERARUNE NI
(endof DMID _CIKtrace)
U_drv_single_channel
drv_single_channel.SchDoc
[IN2 S IN DMTD FB [
OUT EN2_ ™~ oyt EN ouT
CAL TDC OUT TDC CAL STOP2
> DMTD_CLK
P  owmm>
drv_single_channel.SchDoc DIMIID) 113
[ IN3 T >IN ouT ‘SN74AUP1GO8DCKT
OUT_EN3 — OUT_EN
CAL_TDC OUT TDC CAL STOP3
> DMTD _CLK DMTD FB [t
5 1C20
4 P3V3
1
‘SN74AUP1GO8DCKT C82 C83
106nF 106nF
U_drv_single_channel GND
drv_single_channel.SchDoc
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OUT EN4
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	Pins
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