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COMPARATOR 0..3 OUTPUT

INTERFACE
COMPARATOR 8..11 OUTPUT

PMT_DISC_5*
PMT_DISC_6*
PMT_DISC_7*

PMT_DISC_4*

|

.8mm DOUBLE ROW SOCKET ASSEMBLY

—]|

V-Q-34-10-070-3S9 O3LAVS

DGND

PMT_DISC_1*
PMT_DISC_2*
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INTERFACE

4.75mm)
, 4.75mm)

Male/Female Threaded Hex
(0.1875",
(0.1875"

Aluminum

93505A460
BodyLength: 3.16"

4-40

Type:

Board-to-Board Spacer
Material Type:

McMaster-Carr:
Hex Width: 3.16"

Male Screw Size:
Female Tread Size 4-40

INTERFACE
COMPARATOR 12..15 OUTPUT

PMT_DISC_D*
PMT_DISC_E*
PMT_DISC_F*

PMT_DISC_C*

|

PMT_DISC_9*
PMT_DISC_A*
PMT_DISC_B*

PMT_DISC_8*
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COMPARATOR 4..7 OUTPUT

NOTE: DISCRIMINATOR SIGNALS

removed signals *-IMON

Signal names consistant between AFE and STAC designs

Current monitoring removed from AFE,
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DISC_SEL_1
DISC_SEL_0
DISC_SPI_CLK

DISC_SPI_SDI

DISC_ADC_SHDN*

INTERFACE

08-0¢d

¢-0cd

STAC

Analog Front End interface - Discriminator

Saved Date

Saturday, August 22, 2009

8:08:43 am
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+/-6VDC power, Ground, Analog Ground

Vthresh SPI
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Callout
Each pin is numbered RIGHT of the symbol.   This makes DISC_ADC_SHDN* connected to P20-44 and not P20-42 as called for in the AFE design.


(g

> VA_SPI_SDO

VA_SPI_DIN
VA_SPI_CLK

VA_BIAS_CS* §
CONNECTOR PLACEMENT

VA_CLK*
VA_RESET
VA_HOLD*
VA_SHIFT*

P16 | [ P17 | [ P20 | [ P8 | [ P19

VA_0_CAL
VA_1_CAL
VA_TEST
VA_MAX186_CS*

— P21

10
12
14
16
18
20
22
24
26

30
32
34
36
38
40
42
44
48
50
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56
58
60
62
64
66
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70
72
74
76
78
80
\
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way 3085 23 9§ 3 2 3 § §8 3 8§ 8 8 3 8 8 § 9 % ¥ 8 § 8 8 8 ¢ 3 8 8 R 8 8 B 2 8 CONNECTOR PINOUT
28 & & §8 §8 ¥ ¥ ¥ ¥ ¥ & & W™ 8§ ¥ ¥ ¥ ¥ & & « 8 8 & 8 ¥ ¥ ¥ & & & & & & & & o
o a a4 o a a a a a o a a o a a a a o a a o o o o a o o o a a4 4o oo oo oo .8mm DOUBLE ROW SOCKET ASSEMBLY
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VA_0_BUFF_OUT-
VA_0O_BUFF OUT+

VA_1_BUFF_OUT+
VA_1_BUFF_OUT-

1
3
5
7
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1
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25 ] ]
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29 ]
31 ]
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55 ) ]
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AGND AGND

Board-to-Board Spacer:

McMaster-Carr:  93505A460
) . Type: Male/Female Threaded Hex
Zero ohm resistor network similar to: Material Type: Aluminum
BOURNS CAT10-000JALF BodyLength: 3.16" (0.1875", 4.75mm)
SOT50P200x040-8N Hex Width:  3.16" (0.1875", 4.75mm)
RNO-1 0 RN1-1 0 RN2-1 0 RN3-1 0 Male Screw Size: 4-40
> PMTO_CPLD1* PMT_DISC_1* > > PMT1_CPLD1* PMT_DISC_2*> > PMT2_CPLD1* PMT_DISC_3*> > PMT3_CPLD1* Female Tread Size 4-40

> PMTO_CPLD2* > PMT1_CPLD2* > PMT2_CPLD2*

> PMTO_CPLD3* > PMT1_CPLD3* > PMT2_CPLD3*

> PMTO_CPLD4* > PMT1_CPLD4* > PMT2_CPLD4*

RN4-1 0 RN5-1 0 RN6-1 0 RN7-1 0

PMT_DISC_4*> > PMT4_CPLD1*  PMT_DISC_5* > > PMT5_CPLD1*  PMT_DISC_6*) > PMT6_CPLD1*  PMT_DISC_7*)>

> PMT4_CPLD2* > PMT5_CPLD2* > PMT6_CPLD2*

> PMT4_CPLD3* > PMT5_CPLD3* > PMT6_CPLD3*

> PMT4_CPLD4* > PMT5_CPLD4* > PMT6_CPLD4* > PMT7_CPLD4* 2.1) Testpoints omitted in favor of large vias (VIA_160-095-175)
2.2) Current monitoring signals removed from AFE, removed from this page
RN8-1 0 RN9-1 0 RN10-1 o RN11-1 0 2.3) Signal names match between AFE and STAC design
PMT_DISC_8*> > PMT8_CPLD1*  PMT_DISC_9* > > PMT9_CPLD1* PMT_DISC_A* > > PMTA_CPLD1* PMT_DISC_B*> > PMTB_CPLD1*
> PMT8_CPLD2* > PMT9_CPLD2* > PMTA_CPLD2* > PMTB_CPLD2*
> PMT8_CPLD3* > PMT9_CPLD3* > PMTA_CPLD3* > PMTB_CPLD3* STAC
> PMT8_CPLD4* > PMT9_CPLD4* > PMTA_CPLD4* > PMTB_CPLD4* VA circuitry header interface, comparator output discribution circuitry
RN12-1 RN13-1 RN14-1 o RN15-1 Rev |Designed By Saved Date
PMT_DISC_C*> > PMTC_CPLD1* PMT_DISC_D*> > PMTD_CPLD1* PMT_DISC_E* ) > PMTE_CPLD1* PMT_DISC_F*> > PMTF_CPLD1*
C4 | J. Ameel Tuesday, September 8, 2009

> PMTC_CPLD2* > PMTD_CPLD2* > PMTE_CPLD2*

> PMTF_CPLD2*
5:10:25 pm

> PMTC_CPLD3*

> PMTD_CPLD3*

> PMTE_CPLD3*

> PMTF_CPLD3*

> PMTC_CPLD4* > PMTD_CPLD4* > PMTE_CPLD4* > PMTF_CPLD4*
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NOTE: Decoupling caps can be found on page 11.
unused |0 pins canbe found on page 10. 29 e e PR
CLKMGR_LOCKED 10 1L30P 0 8‘ g‘ 8‘ E‘ 8‘ T3F(7) I0_L32N_1_GCLKS 2‘ ﬁ‘ L" 3‘ i" ADC_A(0) 10_L26N_2 &" f\i‘ (‘d‘ ?3‘ éli‘ r“q" ﬁ‘ 3‘3‘ 3‘
T1R(2 IO_LO1P_O_VRN_0O 00000 TAR(6 I0_L32P_1_GCLK4 00000 ADC A(1 I0_L26P_2 oo o0oo ooooo
Tngsg 10_L06P_0 ggggg T1R§4§ 10_LOSN_1 ggggg ADc:A§z§ or2N2 88888 BOARD_ADDR(3:0) <: 80Yg8 moreoms DATA(0)
TlF(lO) IO_L19P_0 T1R(5) IO_F16 ADC_A(3) I0_L22P 2 o IO _L33P_3 DATA(]_)
T2R(6) 10_D10 T0_L30N_0 >> CPLD_RESET T1R(6) I0_VREF_1b ADC_A(4) 10_L34P_2 I0_L4ON_2 ﬁ; DCM_CLKFB 10 L33N_3 DATA(2) G
T2R(7) I0_L29P_0 T1R(7) IO_F13 IO_VREF_la fﬁ CPLD1_CLK_EN ADC_A(5) I0_L27N_2 IO_L16P_2 CLKMGR_RESET IO_L23N_3 IO_L34P_3_VREF_3 DATA(3)
T2R(10) 10_L22P_0 T1R(10) I0_LO6N_1 VREF 1 10 L29P 1 2 CPLD2_CLK_EN ADC_A(6) 10_L29P_2 . 1I0_L23P_3 VREF 3 10_L34N_3 DATA(4)
T2R(11) IO0_L22N_0 T1R(11) IO_L31P_1 ADC_A(7) I0_L28P_2 IO_L24N_2 —w IO_L22N_3 IO_L31P_3 DATA(S)
T2F(2) IO_VREF_Oc T1F(4) I0_F17 ADC_A(S) IO_L38P_2 I0_L24P_2 — I0_L22P 3 IO_L31N_3 DATA(G)
T2F(3) IO_LOIN_O_VRP_0 T1F(5) IO_L15N_1 ADC_A(Q) I0_L21P 2 I0_L23N_2_VREF_2 [— T1R(8) IO_L39N_3 IO_L29N_3 DATA(?)
T2F(10) I0_L24N_0 T1F(6) IO_L29N_1 ADC_A(]_O) IO_L28N_2 IO _L23P 2 [— T1R(9) IO_L35P_3 IO _L32P 3 DATA(S)
T2F(]_1) I0_L24P 0 T1F(7) IO_L30P_1 ADC_A(]_l) IO_L34N_2_VREF 2 w0 T1F(8) IO_L35N_3 IO_L32N_3 DATA(Q)
T3R(2) IO_VREF_0d T]_F(]_l) IO_LOIN_1_VRP_ 1 ADC_B(O) I0_L27P_2 IO_LOIN_2_VRP_2 /w—<< DIGITIZE_GO T1F(9) IO _L38P_3 IO_L24N_3 DATA(]_O)
T3R(3) IO_L15P_0 T2R(4) IO_L16N_1 ADC_B(l) IO_L35N_2 IO_LO1P_2 VRN 2 [—. T2R(8) IO_L40N_3_VREF_3 IO_L28P_3 DATA(]_l)
T3R(6) IO_Al0 T2R(5) IO_El6 ADC_B(Z) IO_L35P_2 10_C22 (—— > CLKMGR_CLK125 T2R(9) IO_L40P_3 IO_L28N_3 DATA(]_Z)
T3R(7) 10_L31N_0 T2F(4) 10_LO9P_1 ADC_B(3) I0_L39P 2 10 L16N 2 ﬁ@ S3_D20 T2F(8) 10_L39P 3 10_L24P_3 DATA(13)
T3R(10) IO_L25N_0 T2F(5) IO_L1ON_1_VREF_1 ADC_B(4) IO_L39N_2 IO_L17N_2 — T2F(9) IO_L38N_3 IO_L26P_3 DATA(14)
T3R(]_1) IO_L25P_0 T2F(6) IO_L19N_1 ADC_B(5) IO_L38N_2 I0_L17P_2 VREF_2 [—. IO_L26N_3 DATA(]_S)
T3R(12) I0_VREF_0b T2F(7) I0_L30N 1 ADC_B(6) I0_L32P_2 I0_L19N 2 T(@> S3_E18 10 L27P_3 WRDCNT(0
T3R(13) IO_L19N_0 T3R(4) IO_LO1P_1_VRN_1 ADC_B(7) IO_L33P_2 TO_L20N_2 |—— ADC_A_OTR IO_L27N_3 WRDCNT(]_
T4R(1) IO_VREF_Oa T3R(5) IO_LO6P_1 ADC_B(S) IO_L32N_2 IO_L20P_2 — ADC_B_OTR IO_L20N_3 WRDCNT(Z)
T4R(2) IO_L1ON_O T3R(8) IO0_L24N_1 ADC_B(Q) IO_L33N_2 TO_L21N_2 —— S3_E21 IO_L17N_3 WRDCNT(3)
T4R(3) 10_L10P_0 T3R(9) 10_L27P_1 ADC_B(10) I0_L31N 2 10_L19P_2 ﬁ@> S3°F19 10_L20P_3 WRDCNT(4)
CPLD_FBACK_CLK1 IO0_L32P_0_GCLK6 T3F(4) IO_L16P_1 ADC_B(]_l) IO_L31P_2 IO_L22N_2 /—<< S3_G17 IO_L21P 3 WRDCNT(5)
T4R(10) IO_L28P_0 T3F(5) I0_L22P 1 DCM_CLKFB IO_L40P_2_VREF 2 IO_L21IN_3 FREEZ_A_B*
T4R(]_1) IO0_L29N_0 T3F(6) IO_L31N_1_VREF 1 3.8) Renamed DYN_A_UNDERRANGE*to ADC_A_OTR IO_L17P_3_VREF_3 S3 W19
T4R(]_2) IO_L16P_0 T3F(8) IO_L28N_1 3.9) Renamed DYN_A_OVERRANGE* to ADC_B_OTR IO_L19P_3 PEDESTAL
T4R(13) IO_L16N_0 T3F(9) I0_L28P_1 3.10) Renamed DYN_B_UNDERRANGE* to S3_E21 IO_L19N_3 CALIBMODE
T3F(2) IO_F6 T4R(4) IO_L15P_1 3.11) Renamed DYN_B_OVERRANGE* to S3_G17 IO_L16N_3 TRIGSTAT
T3F(3) IO_LO9P_0 T4R(5) IO_L10P_1 3.12) Renamed SADC_SHORT to DCM_CLKFB IO_LO1P_3_VRN_3 LOADING
CPLD_FBACK_CLKO I0_L32N_0_GCLK7 TAR(7) I0_F12 2.5V Cannot short different netnames in Mentor. L21 drives, TI0_LOIN_3_VRP_3 SAVING
T3F(10) I0_L27P_0 TAR(8) I0_L25N_1 L22 receives 10_Y21 WORDDIR
T3F(11) 10_D9 T4AR(9) I0_L25P_1 3.13) Created SE_LVDS_SPARE, see sheet 09 I10_L16P_3 RCV_ERROR
Ellg(z) I0_LOYN_0 TAF(4) I0_L24P_1 1 822 E
(3) I0_LO6N_0 TAF(5) I0_L19P_1 JTAG_TDIO azg| TPI DO
TAF(7) I0_L31P_0_VREF_0 TAF(6) 10_Al2 JTAG_TMS o1 TMS AA22 POWER NET ASSIGNMENTS
T4F(]_0) IO_L28N_0 T4F(8) IO_L22N_1 JTAG_TCLK TCK CCLK AB2L 2.5V=2.5V,1.2V=1.2V,GROUND=DGND
$21“|§8%g igii;zfg T4F(9) IO_L27N_1 DONE
BANK 0 BANK 1 igz HSWAP_EN BANK 2 E— BANK 3
Mo DGND
2.5V 33v £ e JTAG_TDOO_TDI1 18V 1.8V
DGN A | M2 PROM_CLK
I == R, PROM_CF* {<——= proc 3 PROM_CE* . &« Mo
AR 88878 10_101P_5_CS_B VA_BIAS_CS* TIR(15) >t tor3on 6 &8 8 8 ¢ gRRR e
gdg'g9's 10_L27P_4_D1 VA 1 CAL gdg'g'd T0_L06P_5 SINGLEHIT T1F(14) Ei o3 g'glglg g T1R(0) 10_127N_7 gdg'gd D
2 LYY YL 10L31P 4 DOUT _BUSY CLKMGR_DIN gg9ee I0_L10P_5_VRN_5 VA_SPI_CLK T1F(15) o 013526 99999 T1R(1) 10_L27P_7_VREF_7 gg9ee
I0_VREF_4a ADC_B_CLK I0_L16N_5 MULTIHIT T2R(15) V| To_L4oN_6 . T1R(3) 10_C2 ca
I0_W13 S3_Wi13 I0_L22P_5 DISC_SPI_CLK T2F(14) 051 TO_L40P_6_VREF_6 IO_LOIN_6_VRP_6 CPLD_CALIB T1R(12) I0_L28N_7 T0_L01P_7_VRN_7 ——<<>> S3 C4
AnL2 10_W14 S3_W14 S3_U6 g@ IO0_VREF_5a I0_L25P_5 DISC_SPI_SDI T2F(15) I10_L39P_6 I10_LO1P_6_VRN_6 CPLD3_CLK_EN T1R(13) I0_L28P_7 n
CRESTbus_MISO_CLK < m I0_L32N_4_GCLK1 I0_VREF_4b IMON_2.5V S3_AB11 I0_VREF_Sb I0_L28P_5_D7 TEMP_SYNC* 10_v1 CPLD4_CLK_EN T1R(14) I0_L40N_7_VREF_7 I0_L32N_7 Q@ S3_J1
CRESTbus_CLK > T1a | [O-L32P_4 GCLKO I0_Ule VA_TEST TEMP_DIN &—— 1017 I0_L30P_5 COUNTDATACHANGE I0_L38P_6 CB_SPY_MISO_O T1F(0) 10_L29P 7 10 _L32P 7 S3_J2
via | IO_L25N_4 I10_U17 2BL3 @> S3 Ul17 VA_SPI_SDO I0_U9 I0_L32N_5_GCLK3 SE_LVDS_SPARE I0_L38N_6 CB_SPY_MISO_1 T1F(1) I0_L29N_7
CRESTbus_MOS| >>—AAE IO_L25P_ 4 IO_VREF_4c ‘> VA 0 CAL TEMP_SDO 10_U10 IO_LO6N_5 S3_AB4 IO_L34P_6 CB_SPY_M|SO_2 T1F(2) IO_LOIN_7_VRP_7
AB15]| I0_L24N_4 VA_MAX186_CS* I0_U1l IO_L1ON_5_VRP_5 DIGITIZE_DR_EN I0_L34N_6_VREF_6 CB_SPY_MISO_3 T]_F(]_Z) I0_L26N_7
CRESTbus_RST S>——"21 10_124P_4 DISC_ADC_SHDN* 10_v7 I0_L22N 5 S3_AB7 I0_L33P_6 DG_SPY_PIPEHIT T1F(13) 10_L24N_ 7
Wiz S37V10 &~ 10_vio I0_L25N 5 DISC_SPI_SDO I0_L33N_6 CB_SPY_MISO_CLK  T2R(0) I0_L33N_ 7
PROM_RESET* ;@ I10_L31N_4_INIT B AB20 10_L28N_5_D6 S3_AB9 10_L32P_6 S3_P1 T2R(1) I10_L33P_7
PROM_DO I0_L27N_4_DIN_DO IO_LO1P_4_VRN_4 R0 CRESTbus_DR_EN I0_L30N_5 TEMP_CLK I10_L32N_6 S3_P2 T2R(2) I10_L17P_7
I0_LO1N_4_VRP_4 <> S3_AA20 I0_L15P_5 S3_V6 I0_L31P_6 CB_SPY_RST T2R(3) I0_L17N_7
I10_LO5P_4 VA_SHIFT* 10_L24P_5 S3_Vv8 I10_L31N_6 CB_SPY_CLK T2R(12) I0_L23N_7 c
W17 TI0_LOSN_4 VA_RESET I10_L27P_5 S3_V9 10_L28P_6 S3_P6 T2R(13) 10_L24P_7
CRESTbus_MISO_0 I0_L10P_4 I0_LO06P_4 DIGITIZE_SPARE10 I0_L31P 5 D5 IMON_3.0V I0_L29P 6 S3_R1 T2R(14) 10_L40P_7
CRESTbus_MISO_1 I0_L10N 4 I0_LO6N_4 VREF 4 DIGITIZE_SPARE09 I0_LO9P_5 DISC_SEL_1 FPGA I0_L29N_6 S3_R2 T2F(0) 10 _L31P_ 7
CRESTbus_MISO_2 I0_L15P_4 I10_L16P_4 S3_W16 I0_L15N_5 > S3_W6 10_L26P_6 RS DG_SPY_CLK T2F(1) I0_L31N_7
CRESTbus_MISO_3 2B18 I0_L15N_4 TI0_L16N_4 S3_V16 10_L19P_5_VREF_5 DG_SPY_SH I0_L28N_6 = < DIAG_RESET T2F(12) 10_L26P_7
an1s | I0_LO9P_4 I10_L19P_4 ADC_A_CLK I0_L24N_5 S3_wW8 10_L27P_6 DG_SPY_GO T2F(13) 10_L23P_7
CRESTbus_CLR >>—/ I0_LO9N_4 TI0_L19N_4 S3_AA16 I10_L27N_5_VREF_5 S3_W9 T10_L27N_6 S3_T2 T3R(0) I0_L21N_7
10_L22P_4 VA_CLK* 10_L29P_5_VREF_5 S3_W10 I0_L26N_6 S3_T3 T3R(1) I10_L21P_7
I0_L22N_4_VREF_4 §§ S3 V15 I0_L31N_5_D4 IMON_3.3V 10_L23P_6 S3 T4 T3R(14) I0_L38N_7
3.1) Moved CRESTbus_SPARE from AB18 I0_L28P_4 DIGITIZE_SPARE14 I0_LO1N_5_RDWR_B VA_SPI_DIN IO_L22P_6 S3_T5 T3R(15) I0_L34N_7
to AA12 I0_L28N_4 DIGITIZE_SPARE13 I0_LOSN_5 DISC_SEL_O I0_L22N_6 CB_SPY_MOSI T3F(0) 10_L22P 7
3.2) Renamed CRESTbus_SPARE to I0_L29P_4 DIGITIZE CLK IO_L16P_5 S3_Y6 I0_L24P_6 CB_SPY_CLR T3F(1) I0_L22N_7
CRESTbus_MISO_CLK IO_L29N_4 S3_Y13 IO_L19N_5 DG_SPY_MH I0_L24N_6_VREF_6 S3_U3 T3F(]_2) I0_L16P_7_VREF_7
3.3) Renamed *_IMON to IMON_* 10_L30P_4 D3 — £&>>'S3 V12 I0_L29N_5 > S3_Y10 I0_L23N_6 LEDO* T3F(13) I0_L16N_7
3.4) Renamed AC_SPAREXxx to IO_L30N_4_D2 % VA_HOLD* I0_L32P_5_GCLK2 CMD_RECOG IO_L19P_6 S3_U5 T3F(]_4) IO0_L39N_7 B
DIGITIZE_SPARExx IO_L21P_6 S3 V1 T3F(15 IO_L35N_7
3.5) Removed AFE current monitoring IO_L21N_6 LED1* T4é{(0; I0_L20N_7
3.6) Renamed VETO_DR_EN to IO_L20P_6 LED7* T4R(14) IO_L38P_7
DIGITIZE_DR_EN IO_L20N_6 LED2* T4R(]_5) I0_L34P_7
3.7) Renamed 125MHZ_CLK to IO_L19N_6 LED3* T4F(0) I0_L20P_7
CLKMGR_CLK125 IO_L17P_6_VREF_6 LEDG6* T4F(1) IO_L19N_7_VREF_7
XC3S51500-5FG456 10 117N 6 LED4* TAF(13) 10 11927
I10_L16P_6 CB_SPY_XMIT TAF(14) 10_L35P_7
BANK 4 BANK 5 uos3 BANK 6 10_L16N_6 LED5* T4F(15) 10 139P 7 BANK 7
STAC Main Spartan 3 FPGA ‘ Rev: ‘ 04‘ Designed By: | J.Ameel Last Save: Tuesday, September 8, 2009 Un|Vers|ty of M|ch|gan ‘ Physics ‘ Sheet: ‘ 03 0f 13 ‘
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1 2 3 4 5 6 7 9 10 11
125MHz_clk
> CPLD1_125MHZ_CLK
125MHz_clk
> CPLD2_125MHZ_CLK
TP_VIA160-095-175  TP_VIA160-095-175
CLKMGR_CLK125 »>———QO Tré8 ™73 O > CPLD3_125MHZ_CLK
e CPLD1_125MHZ_CLK &0 P69 P74 O > CPLD4_125MHZ_CLK
CPLD2_125MHZ_CLK <{&———Q TP70 ™75 O
1.8v 1.8v
CPLD3_125MHZ_CLK {&——Q P71 ™76 O
CPLD4_125MHZ_CLK {&——Q P72 ™77 O 3 2 . .
CLKMGR_LOCKED < TP78 7 Loi_o_vre_ 0 © | 10_pINS1 ) " 4 LoIN_2_VRP_ 2 | “— 10_pINSS o
* 1 L01P 0 VRN 0 © 8 "1 1o1p 2 VRN 2 O *{ 10 PINS9 8
5 *_ LoiN 1 vRR 1 S S 2
1 131N_0 " { Lo1P_1_VRN_1 " 121N 2 * 1 LOIN_3_VRP_3
"1 L31P_0_VREF_0 " 121p 2 * 1 L01P_3_VRN_3
1 L3IN_1_VREF_1
* 1 L32N_0_GCLK7 1 131p1 124N 2 Lt 124N 3
® 1 132P_0_GCLK6 T 124p 2 {124p_3
F 1 132N_1_GCLKS
* 1 L32P_1_GCLK4 “— L40N_2 | L40N_3_VREF_3
1 L40P_2_VREF_2 “— p40P_3
1.2v 2.5V
1. ; E_ﬂ H
JTAG_TCLK EU TCK TDO = > JTAG_TDO]__TDlZ mwAsmsgmgam 7’\33(055(:4;
JTAG _TDOO TDI1 TDI o< © o X Mo
T ITAG_TMS L 222z 2353
. XC3S50-4vQ100 3888 8883
PROM_CLK > = corx >>>> 2855
PROM_CE* <: = pone TSQFP50P1600X1600X120-100N
& HSWAP_EN
E R Uo4 ~SRATRERY S
——| M1 2.5V 1.8V [affafaalalyalafalalia)
PROM—CF*> - PROG*B © o ) 3 | 10| 20| 29| 41|56|66|73|82|95
1 LoiN_4 _VRP 4 ¥ * 1 LOIN_5_RDWR_B ‘", ) ?— LoiN_7 VRP_7 T i
“— L01P_4_VRN 4 § ¥ L01P_5_Cs B § :— 10_PIN21 § ' —{ L01P_7_VRN_7 § DGND
s > —| LO1P_6_VRN 6 > >
CLKMGR DIN >% L27N_4_DIN_DO e L28N_5_D6 e L40N_7_VREF_7
- Y — 127p_4_D1 > 1,28P_5_D7 Y| L24N_6_VREF_6 ' naop_7
¥ 124p 6
CLKMGR_RESET >Hr L30N_4 D2 . . z— L23N_7
— L30P_4_D3 — L31P_5_D5 — L40N_6 — L23P_7
* | L40P_6_VREF 6
D Lo 4 44444 44w w PROM_RESET* >sz L31IN 4 INIT B j:— L32N_5 GCLK3 . .
Z 2 3 32 2 32 2 3 2 3 2 3 1.2v — L31P_4_DOUT_BUSY — L32P_5_GCLK2 I0_PIN17 [— L21N_7 [—
8 8 8 8 8 8 8 8 8 8 8 8 L31N_5_D4 [ LOIN_6_VRP 6 [— 121p_7 '
S S S IS S S IS [S] S IS S IS 2| L32N 4 GCLK1
CLKMGR_CLK125 »>——— 132p_4_GCLKO
slalelslelelslalalslalsl
DTDTDTDTDTDTDTDTDTDTDTDT L>> HEART*
%
DGND
R T R T T T T Y > CLKMGR_LOCKED
SSSSSSSSSSSST
C o o o o o o o o o o o o
0.001uF Similar to Murata : GRM1555C1H102JA01D
slelalglalslalalslalalel .
800000000000 CAPC-1005 0.01uF Similar to Murata : GRM155R71E103KA01D 4.1) Renamed 125MHZ_CLK to CLKMGR_CLK125
DTDTDTDTDTDTDTDTDTDTDTDT 4.2) Moved CPLDx_125MHZ_CLK from banks 6, 7 to banks 0,1
0.1uF Similar to Murata : GRM155R71C104KA88D Connect clock signals to clock resources on FPGA
DGND 1.0uF Similar to Panasonic-ECG : ECJ-0EB0J105K
'y 'y 'y 'y 'y 'y
333333333333T s 3 3 3 33T s 8 8 S 8 3 3 3 3333T
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o
: slalslelelelelalolalalsl ,  glgl slal slal slelelel slalalal alalalsl ., STAC
aTalJalalalalala]a]alala aTa ala ala aTalaTa aTalaTa aTalaTa
CrEEEEEEFEEEE] | i T i e g 0 Bl Clook Manager FPGA
1 1 9
Da\ID Da\ID Da\ID Rev |Designed By Saved Date
C4 | J.Ameel Tuesday, September 8, 2009
5:10:04 pm
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A
1 2 3 4 5 6 7 9 10 11




ITAG_HALT > ()

JTAG_TDO_LOCAL > 2 )
JTAG_TDO_LONGCHAIN (¢——8( )
JTAG_OUT_TCLK )>———8C
JTAG_OUT_ TMS )>———— 2 )

HLT n,

> JTAG_OUT_TMS

> JTAG_OUT_TCLK

aa
NP
=

5.3)
5.4)

10

11

JTAG INTERFACE - OUTPUT

CONN_MOLEX-87833-1420

13

H5-14 H5-13
2O weae wen (O
H510 Hso (D)o
Hss  Hs7 (s
H5-6  H55 :)57
H5-4  H5-3 :}i—«
2 s wer (O
JZ DGND
1

13119 7 5 3
1412108 6 4

el

c TDI TDO TCK TMS n/c

AN

JTAG BIAS/PULLUP

RESC1005X40N

2.5V

R50
1000

JTAG_PGND

PROM_RESET*

PROM_CF*

RO4
4700

RO5
4700

RO6
3300

PROM_CE*

PROM_CLK

R52
200

Added 200 ohm bias to PROM_CLK
Added LongChain TDO multiplexer.
Added OUT_TCLK and OUT_TMS buffer

Added PGN

D driver chip

R53
200

DGND

Changed XCFO08P symbol to show VCCINT and GND pins
Removed 2.5V from JTAG output header
Tied floating input U26-3 to GND

STAC

PROM, JTAG interface, JTAG chain circuitry

Rev

Designed By

Saved Date

c4

J.Ameel

Tuesday, September 8, 2009

5:09:59 pm

Sheet 05 of 13

1 2 3 4 5 6 7 8
JTAG INTERFACE -INPUT
2.5V
G MORE
1 CONN_MOLEX-87833-1420 .
JTAG_HALT <&« ) H14 H113 > JTAG_PGND TESTPOINTS!
PO e mn R
10 9
JTAG_TDl_SOURCE <%4:> H1-10 H1-9 (:7 JTAG Pseudo Ground. Use of this pin is
8 7 optional. PGND is pulled Low during JTAG
JTAG_TDO >H‘:> H1-8 H1-7 :}’—‘ operations; otherwise, it is high-Z. This pin is
6 5 connected to an open-drain driver and
JTAG_TCLK << ——(__ D H1e His () requires a pull-up resistor on the target 2.5V
system.
ITAGTMS —+—4C ) e s
) . 2.5V
L2y me owma b .
F vce
5
77 DGND vee JTAG_TDO_LOCAL » 80 18— (( JTAG_LONGCHAIN_EN
13119 7 5 3 1
1112105 6 4 2 JTAG_PGND >>— A Y18 5% JTAG_PGND_OUT
¢ % R49
JTAG_TDO_LONGCHAIN > 1 Z44 > JTAG_TDO
A2 O Y2]4
\Q/ RESC1005X40N NC7SZ15716%
/// / / \\ NC7WZ07P6X SOD3718X135N
HET n/c TBT TBO TCK TMS Vg ZG"D ONSEMICONDUCTOR BAT54T1
u26 D03
SOT65P210X100-6N
E p—
DGND .
NC7W2125K8L 8
R48
TIMING BUS NOTATION FOR RISING AND FALLING EDGES Clloge ‘ oy
2 6 RESC1005X40N
T2R(15:0) >)>— T3R(15:0) >)— T4R(15:0) >)— JTAG_TMS )AL AL
T1R(0) 2R(0) 3R(0) T4R(0) 7 o2+ SOD3718X135N
T1R(1) T2R(1) T3R(1) T4R(1) —— BAT54T1 ONSEMICONDUCTOR
TIR(2) T2R(2) T3R(2) T4R(2) 5|0 vl 3 Do1
T1R(3) T2R(3) T3R(3) T4R(3) JTAG_TCLK ))——
D TIR(4) T2R(4) T3R(4) T4R(4) GND —
T1R(5) T2R(5) T3R(5) T4R(5) DGND R51
T1R(6) T2R(6) T3R(6) T4R(6) u27 4 ‘
T1R(7) T2R(7) T3R(7) T4R(7) TSSOP50P310X90-8N 30.1
T1R(8) T2R(8) T3R(8) T4R(8) RESC1005X40N
T1R(9) T2R(9) T3R(9) T4R(9) —— —— SOD3718X135N
T1R(10) T2R(10) T3R(10) T4R(10) DGND DGND BAT54T1 ONSEMICONDUCTOR
TIR(11) T2R(11) T3R(11) T4R(11) D02
TIR(12) T2R(12) T3R(12) T4R(12)
TIR(13) T2R(13) T3R(13) T4R(13)
T1R(14) T2R(14) T3R(14) T4R(14) —
TIR(15) T2R(15) T3R(15) T4R(15) JTAG PROM DGND
2.5V 2.5V
—T 1.8V —T
c T2F(15:0) >)>— T3F(15:0) >)— T4AF(15:0) »)—
T1F(0) 2F(0) (0) T4F(0)
T1F(1) T2F(1) T3F(1) T4F(1)
T1F(2) T2F(2) T3F(2) T4F(2) XCFO8PFSG48C | _ ..
T1F(3) T2F(3) T3F(3) T4F(3) .
T1F(4) T2F(4) T3F(4) T4F(4) »——| vccol CEE Do > PROM_DO
T1F(5) T2F(5) T3F(5) T4F(5) <5 vccoz 222 o=
T1F(6) T2F(6) T3F(6) T4F(6) »—2% veeos 99¢g 2=
T1F(7) T2F(7) T3F(7) TAF(7) =7; VCCOo4 D3 [ — RO3
T1F(8) T2F(8) T3F(8) TAF(8) —— vcal D4 4700
T1F(9) T2F(9) T3F(9) T4F(9) . D5 RESC1005X40N
T1F(10) T2F(10) T3F(10) T4F(10) PROM_CLK = oLk D6 [
T1F(11) T2F(11) T3F(11) T4F(11) PROM_RESET* **| OE_RESET_B D7 P
T1F(12) T2F(12) T3F(12) T4F(12) PROM_CE* CEB .
T1F(13) T2F(13) T3F(13) T4F(13) . DO > JTAG_TDIO
B T1F(14) T2F(14) T3F(14) T4AF(14) — BUSY .
T1F(15) T2F(15) T3F(15) T4F(15) TTAG ThS . CF B << PROM_CF*
™S CEO_B =
Lo W 2.5V JTAG_TI'CLK§ =1 Tek "
2 2 3 5 ER JTAG_TDI_SOURCE — TDI CLKOUT
0.01uF Similar to Murata : GRM1555C1H102JA01D ° 9 9 S s 9 EN EXT SEL B
o Rlﬁigi gl glgl REVSELo 2383885
0.01uF Similar to Murata : GRM155R71E103KA01D g g g § § § CAPC-1005 REV_SEL1 56666606
0.1uF Similar to Murata : GRM155R71C104KA88D T T T T T T uos5 AL A2|BS) FLIFS|F6 L
o % BGABOPEX8X120-48
1.0uF Similar to Murata : GRM155R61A105KE15D DGND L
A DGND
1 2 3 4 5 6 7 8

10

11

G

<{JTAG_PGND_OUT



sivaluna
Callout
MORE TESTPOINTS!


(g

JTAG_TDO1_TDI2
JTAG_TCLK
JTAG_TMS

PMTO_CPLD1*
PMT1_CPLD1*
PMT2_CPLD1*
PMT3_CPLD1*
PMT4_CPLD1*
PMT5_CPLD1*
PMT6_CPLD1*
PMT7_CPLD1*
PMT8_CPLD1*
PMT9_CPLD1*
PMTA_CPLD1*
PMTB_CPLD1*
PMTC_CPLD1*
PMTD_CPLD1*
PMTE_CPLD1*
PMTF_CPLD1*

§

0.01uF Similar to Murata : GRM1555C1H102JA01D
0.01uF Similar to Murata : GRM155R71E103KA01D

3 4
3.3v 2.5V 1.8V
IS 2 Q& &m
O‘ O‘ E O‘ O‘ O‘
TDI 3l D‘ 500 TDO
TOLK 8‘ 8‘ S 8‘ 8‘ 8‘
TMS a o - o
XC2C128-6VG100C CPLD
1.10 8 6
CPLD1_125MHZ_CLK »>%— 1_actxo
2101 1 1.10 2 2
2101 3 1.10 2 4
2 _GTS1-OE 1.10 2 6
2_GTS0-OE 1_GCLK1
2_GTS3-OE 1_GCLK2
2_GTS2-OE 1_DGE-GATE_EN
2_GSR-RESET 1.10_4_5
2_I10.3_5 1.10_4_7
2,103 6 1.70_4_12
2_10_3_7 1.10_4_14
2101 4 1.10_4_16
21015 1.10_6_1
2101 6 1_10_6_3
2101 11 1_10_6_5
2101 12 1_10_6_12
2101 13 1_10_6_16
1.10 2 3
21051 1.10.2_5
2105 2 1,102 1
2_10_5_3 1_CDRST
2_10_5_5 1.10_8_2
2_I10_5_7 1.10_4_4
2_I10_5_11 1.10_4_6
2_10_5_12 1_10_4_11
210 5_13 1.10_4_13
2_I0_5_14 1.10_4_15
2 10 5 15 1108 3
2107 1 1.10_6_2
2107 2 1.10_6_4
2107 4 1_10_6_6
2_I10_7_5 1_10_6_14
2.10.7_6 Ny 1.10_8_4
2_10_7_11 CPLD_CALIB >)>—=—{ 1_10_8_12
2.10_7_13 CPLD1_CLK_EN >>7“ 1.10_8_13
2 10 7 14 CPLD_RESET )>—=—{ 1_10_8_14
2_10_7_15
2_I0_7_16
210 3_11
2_10_3_13
210 3_14
210 3_15 211 108 15
2_10_3_16 £ 11 108 16

uo6

0.1uF Similar to Murata : GRM155R71C104KA88D
1.0uF Similar to Murata : GRM155R61A105KE15D

83

JTAG_TDO2_TDI3

g
2|
o

1.8v=1.8V,GROUND=DGND

T1R(0)
T1R(1)
TIR(2)
TIR(3)
T1R(4)
T1R(5)
T1R(6)
TIR(7)
T1R(8)
T1R(9)
T1R(10)
T1R(11)
T1R(12)
T1R(13)
T1R(14)
T1R(15)

T1F(0)
T1F(1)
T1F(2)
T1F(3)
T1F(4)
T1F(5)
T1F(6)
T1F(7)
T1F(8)
T1F(9)
T1F(10)
T1F(11)
T1F(12)
T1F(13)
T1F(14)
T1F(15)

5> CPLD_FBACK_CLKO

TPo1 (O——<< CPLD1_CLK_EN

TP_SMT_imm

P02 O—<< CPLD2_CLK_EN

TP_SMT_imm

-
5]
<

4‘ +

CAPC-1005

DC047 —| |— 0.001uF
DC048 $—| |—=& 0.001uF

DC049 ¢—| |—a 0.001uF
DCO50 $—| |—=& 0.001uF
DCO51 $—| |—=& 0.001uF

DC130 ¢—| |—=4 0.01uF

DC131 ¢—| |—a 0.01uF

DC132 $—| |—=% 0.01uF

DC133 ¢—| |4 0.01uF
DC134 $—] |—=& 0.01uF
DC220 ¢—] |—4 0.1uF

DC221 $—] |—=& O0.1uF

DC222 —| |—=% O0.1uF

DC223 ¢ % 0.1uF

DC224 o—| |—a 0.1uF

w)
Q)
P
w)

q}

-
5]
<

4‘ +

— o.001uF
—¢ 0.001uF

DCO052
DCO053

—¢ 0.001uF
—¢ 0.001uF
—2 o0.001uF
—¢ o0.01F

DCO054
DCO055
DCO056
DC135

—a o0.01F

DC136

—a 0.01uF

DC137

—¢ 0.01F
—¢ 0.01F
F—¢ o.auF

—a o1uF

—a o1uF

& o0.1uF

—a o1uF

CAPC-1005

DC059 — — 0.001uF
DC060 $——] |—a 0.001uF

© [+ 0 © ~ © o
S § 8 & ¥ y§_
Q Q Q Q Q Q Q

a a a a a a DDGND

PMTO_CPLD2*
PMT1_CPLD2*
PMT2_CPLD2*
PMT3_CPLD2*
PMT4_CPLD2*
PMT5_CPLD2*
PMT6_CPLD2*
PMT7_CPLD2*
PMT8_CPLD2*
PMT9_CPLD2*
PMTA_CPLD2*
PMTB_CPLD2*
PMTC_CPLD2*
PMTD_CPLD2*
PMTE_CPLD2*
PMTF_CPLD2*

JTAG_TCLK ii
JTAG_TMS

8 9 10 11
3.3V 2.5V 1.8V
® © jo] o o o
oo g olole
o1 g5 g § 88 o ———> JTAG_TDO3_TDI4
TCLK > 5 > 5505
TMS aa o
XC2C128-6VG100C CPLD .
1.10 8_6 ———————>> CPLD_FBACK_CLK1
. CPLD2_125MHZ_CLK »>—— 1_ccrko
” 2_10_1_1 1.10 2 2 T2R(0)
" 2_10_1_3 1_10 2 4 T2R(1)
2_GTS1-OE 1.10 2 6 T2R(2)
> {2 GTso-oE 1_GCLK1 T2R(3)
* {2 GTs3-oE 1_GCLK2 T2R(4)
: 2 _GTS2-OE 1_DGE-GATE_EN T2R(5)
;9 2_GSR-RESET 1.10_4_5 T2R(6)
21035 1.10 4.7 T2R(7)
* 21036 1.10_4_12 T2R(8)
—— 2_10_3_7 1_10_4_14 T2R(9)
2 12101 4 1.10_4_16 T2R(10)
z” 21015 1.10_6_1 T2R(11)
~ 2_10_1_6 1.I0_6_3 T2R(12)
12101 11 1.10_6_5 T2R(13)
" {2101 12 1.10_6_12 T2R(14)
{2101 13 1_10_6_16 T2R(15)
1.10 2 3 T2F(0)
21051 11025 T2F(1)
2_10.5_2 1.10 2 1 T2F(2)
2_10.5_3 1_CDRST T2F(3)
21055 1108 2 T2F(4)
2_10_5_7 1_I0_4_4 T2F(5)
2_T0_5_11 1.10_4_6 T2F(6)
2 10 5_12 1.10_4_11 T2F(7)
210 5_13 110 4 13 T2F(8)
2_I0_5_14 110 4 15 T2F(9)
2_I0_5_15 1.10 8 3 T2F(10)
2_10_7_1 1_I0_6_2 T2F(11)
2_10_7_2 1_I0_6_4 T2F(12)
2_10_7_4 1_I0_6_6 T2F(13)
2_10_7_5 1_I0_6_14 T2F(14)
2_10_7_6 B 1_10_8_4 T2F(15)
210 7_11 CPLD_CALIB >)>—— 1_10_8_12
210 7_13 CPLD2_CLK_EN >>7“ 1.10.8_13
2 10 7 14 CPLD_RESET )>—"— 1 10 8 14
2_10_7_15
2_I0_7_16
210 3_11
210 3_13
210 3_14
210 3_15 211 10 8 15
2_10_3_16 £ 11 10 8 16
uo7 1.8V=1.8V,GROUND=DGND
DGND
'y
3.3V 3 %5 o 25V
o b=l =1
& & A
o o o
CAPC-1005 CAPC-1005

DC057 — |— 0.001uF
DC058 ¢——| —a 0.001uF

DC140 $—| |—=% 0.01uF

DC141 ¢— |—= 0.01uF

DC230 ¢—| |—4 0.1uF

q}

DC231 ¢—| |—4 0.1uF

w)
Q)
P
O

w
w
<

CAPC-1005

DC142 $— —=& 0.01uF

DC143 ¢— ——= 0.01uF

DC232 $— —=¢ O.1uF

q}

DC233 $— —=¢ O.1uF

w)
Q)
P
O

f

§ ;_E E — NOTE: Moved CPLD_FBACK_1 from CPLD U08 to U07
g 9 9DGND )
NOTE: Changed GND connections to DGND.
" STAC
3 5 w25V
8 8 3 Discriminated signals for CPLDs 1 and 2
o o o
Rev |Designed By Saved Date
CAPC-1005 C4 J.Ameel Friday, Apl’il 17, 2009

f

o [¥e) [T}
s 3 & _—
Q Q Q

g g QDGND

3:48:59 am

Sheet 06 of 13

10

11




(g

JTAG_TDO3_TDI4

JTAG_TCLK §
JTAG_TMS

PMTO_CPLD3*
PMT1_CPLD3*
PMT2_CPLD3*
PMT3_CPLD3*
PMT4_CPLD3*
PMT5_CPLD3*
PMT6_CPLD3*
PMT7_CPLD3*
PMT8_CPLD3*
PMT9_CPLD3*
PMTA_CPLD3*
PMTB_CPLD3*
PMTC_CPLD3*
PMTD_CPLD3*
PMTE_CPLD3*
PMTF_CPLD3*

0.01uF Similar to Murata : GRM1555C1H102JA01D
0.01uF Similar to Murata : GRM155R71E103KA01D
0.1uF Similar to Murata : GRM155R71C104KA88D
1.0uF Similar to Murata : GRM155R61A105KE15D

3 4 5 6 7 8 9 10 11
3.3V 2.5V 1.8V 3.3V 2.5V 1.8V
3o 2 R &m 3o 2 R &m
12 & 1 12 & 1
o o B oo o . i 99 B 9929 .
1 g g 8‘ g g g 0 JTAG_TDO4_TDI5 JTAG_TDO4_TDI5 zﬁ o1 £ 8‘ 8§99 o —————>> JTAG_TDO_LOCAL
TCLK 55 > 5505 JTAG_TCLK TCLK 55 > 5505
TMS (S B} o \JTAG_TMS 47 TMS o N - -
XC2C128-6VG100C CPLD XC2C128-6VG100C CPLD
11086 1108 6 |
CPLD3_125MHZ_CLK »>~— 1_GCLKO CPLD4_125MHZ_CLK »>—— 1_GCLKO
2_I0_1_1 1.10_2 2 T3R(0) PMTO CPLD4* 2_I0_1_1 1.10_2 2 T4R(0)
2_I0_1_3 1_1I0_2 4 T3R(1) PMT1 CPLDA4* 2_I0 1 3 1_1I0_2 4 T4R(1)
2_GTS1-OE 1_10_2 6 T3R(2) PMT2 CPLDA4* 2_GTS1-OE 1_10_2 6 T4R(2)
2_GTS0-OE 1_GCLK1 T3R(3) PMT3 CPLDA4* 2_GTS0-OE 1_GCLK1 T4R(3)
2_GTS3-OE 1_GCLK2 T3R(4) PMT4 CPLD4* 2_GTS3-OE 1_GCLK2 T4R(4)
2_GTS2-OE 1_DGE-GATE_EN T3R(5) PMT5 CPLDA4* 2_GTS2-OE 1_DGE-GATE_EN T4R(5)
2_GSR-RESET 1.10_4_5 T3R(6) PMT6 CPLDA4* 2_GSR-RESET 110 4.5 T4R(6)
2_I0_3_5 1.10_4_7 T3R(7) PMT7 CPLDA4* 2_1I0_3_5 1.10_4_7 T4R(7)
2_1I0_3_6 1_I0_4_12 T3R(8) PMT8 CPLDA4* 2_1I0_3_6 1_I0_4_12 T4R(8)
2_I0_3_7 1_I0_4_14 T3R(9) PMT9 CPLDA4* 2_I0 3_7 1_I0_4_14 T4R(9)
2_I0 1 4 1_I0_4_16 T3R(10) PMTA:CPLD4* 2_I0_ 1 4 1_I0_4_16 T4R(10)
2_10_1_5 1_1I0_6_1 T3R(11) PMTB_CPLD4* 2_I0_1_5 1_1I0_6_1 T4R(11)
2_1I0_1_6 1_10_6_3 T3R(12) PMTC_CPLD4* 2_1I0_1_6 1_1I0_6_3 T4R(12)
2_I0_1_11 1_1I0_6_5 T3R(13) PMTD CPLD4* 2_I0_1_11 1_I1I0_6_5 T4R(13)
2_I0_1_12 1_I0_6_12 T3R(14) PMTE CPLD4* 2_I0_1_12 1_I0_6_12 T4R(14)
2_1I0_1_13 1_I0_6_16 T3R(15) PMTF:CPLD4* 2_1I0_1_13 1_I0_6_16 T4R(15)
1.10_2 3 T3F(0) - 1.10_2 3 T4F(0)
2_I0 5 1 1.10_2_5 T3F(1) 2_I0 5 1 1.10_2_5 T4F(1)
2 105 2 11021 T3F(2) 2 10 5 2 24 11021 T4F(2)
2 10 5 3 1_CDRST T3F(3) 2 10 5 3 — 1_CDRST T4F(3)
2 1055 1.10 8 2 T3F(4) 2 10 5 5 2 1.10 8 2 T4F(4)
2 10 5 7 110 4 4 T3F(5) 2 10 5 7 1.10 4 4 T4F(5)
2 10 5 11 1.10 4 6 T3F(6) 2 10 5 11 "4 1.10 4 6 T4F(6)
2 10 5 12 1.10 4 11 T3F(7) 2 10 5 12 |24 1.10 4 11 T4F(7)
2 10 5 13 1.10 4 13 T3F(8) 2 10 5 13 24 1.10 4 13 T4F(8)
2 10 5 14 110 4 15 T3F(9) 2 10 5 14 |4 110 4 15 T4F(9)
2 10 5 15 11083 T3F(10) 2 10 5 15 24 11083 T4F(10)
2 107 1 1.10 6 2 T3F(11) 2107 1 — 1.10 6 2 T4F(11)
2107 2 110 6 4 T3F(12) 2 10 7 2 "4 110 6 4 T4F(12)
2.10_7_4 1.10 6_6 T3F(13) 2 10 7 4 "4 1.10 6_6 T4F(13)
2107 5 1.10 6 14 T3F(14) 2 10 7 5 24 1.10 6 14 T4F(14)
2107 6 1108 4 T3F(15) 2 10 7 6 ——4 1108 4 T4F(15)
2 10 7 11 CPLD_CALIB>>—— 1 10 8 12 2 10 7 11 |2 CPLD_CALIB >)>—— 1 10 8 12
2 10 7 13 CPLD3_CLK_EN >)>——— 1 10 8 13 2 10 7 13 8  CPLD4_CLK_EN >>——"— 1 10 8 13
2 10 7 14 CPLD_RESET )>—=—{ 1_10_8_14 2 10 7 14 | CPLD_RESET )>——— 1 10 8 14
2_10_7_15 2.10_7_15 |—
2_10_7_16 2.70_7_16 — s
210 3_11 210 3_11 [
210 3_13 210 3 13
210 3_14 210 3_14 24
210 3_15 211 108 15 210 3_15 4 211 108 15
2_10_3_16 2 11 108 16 210 3_16 211 108 16
TPO3 )—< CPLD3_CLK_EN
uos 1.8V=1.8V,GROUND=DGND TP_SMT_1mm < - - Uo9 1.8V=1.8V,GROUND=DGND
L P04 (O—< < CPLD4_CLK_EN % —
DGND TP_SMT_1mm DGND DGND
'y 'y 'y 'y 'y 'y 'y 'y
S 32 835 5355z 4oy oyoulW g 3§ z 3 y oy 33V g 3 52V
< =1 < < < = = =4 = = bl hal bl hal el < < = = el bl =1 = hal
o o o o o o o o o o o o o o o o o o o o o o o o
% % % % % % % % % % % % % % % CAPC-1005 % % % % % % CAPC-1005 CAPC-1005 NOTE: Changed JTAG_TDO5_TDI6 to JTAG_TDO_LOCAL
% NOTE: Moved CPLD_FBACK_1 from CPLD U08 to U07
(3] < n © ~ ©o ~ © o o © ~ © (2} o N < © ~ © ~ ~ o o
8 8§ 8 § 3 g 3 3 g g 8 2 8 8§ Soon S 3 g g S Spen g8 3 Spon NOTE: Changed GND connections to DGND
8 8 8 8 38 8 8 8 8 B 8 8 8 8 KDGND 8 a g8 8 8 gDGND 8 8 gDGND : 9 :
STAC
S 3203 3 5% %% % wouowouwoul8Y 5 5 5o L w33V 5 0y .25V Discriminated signals for CPLDs 3 and 4
g 8 8 8 8 g 8 38 38 3 3 3 3 3 3 g 8 g 3 a 3 g 38 3
o IS} IS} IS} o o o IS} o IS} =} =} =} =} =} o IS} IS} o =} =} IS} o =} Rev Designed By Saved Date
(1T I IT1111 11 11 11 c4 | JAmeel Friday, Aprl 17, 2009
CAPC-1005 CAPC-1005 CAPC-1005
I B A B e e LT [1 % 35009 am
g8 & 58 & 8 S8 45 048 98 S 3 & 3 I 5 B EHEH NI P 5 S &
22888 388888 883 8 goew g% 88 8 goewo g 3 3DGND oot 07 o 13
3 4 5 6 7 8 9 10 11




1 2 3 4 5 6 7 8 10 11
DUAL AD9237s FOR DYNODES
a0V oy REFERENCE CAPACITORS
: : > ADC_A_REFT
c16 c14 cos
G AD9237 |7 |32 16 — 10uF — 10uF 0.1UF
‘ —>> ADC_A(11:0) CAPC-2012 | CAPC-1005 | CAPC-1005
A VDD A_VDD2 D_VDD -
VA_0_BUFF OUT->>—‘29 VIN+ ouTo ,7 —ADC AQ co7 o6 > ADC_A_REFB
- - 20 our1 8 apc A —= 0.1uF = 0.4uF
VA_0_BUFF_OUT+ »)——— vin- oUT2 iow@ CAPC-1005 | CAPC-1005
- = - ADC_A(3),
gE:j :11 ADC_A(4)
2 PD ours , 12 —apcAE) —
ADC_A_CLK CLK outs 13 ADC A(6) —
ADC_A_REFB 5o mrs oury |14 —secum AGND
ADG A REFT 2 REFT ouUT8 ‘17 ADC_A(8), > ADC_B_REFT
ADC_A_VREF - VREF ours | 18__apcam ' B_|
- ; fz SENSE ouT10 17 —ADC AUOL c17 c15 cos
F ADC_A_MODE2 :221 MODE2 our11 %0 0o Ay ADC_A(11) — 10uF — 1ouF —T
ADC_A_MODE S~ vopE ot ! ADC_A_OTR CAPC-2012 | CAPC-1005 | CAPC-1005
5 OE*
Ge A_GND A_GND2 D_GND > ADC_B_REFB
co9 c10
Ul0 J“ Iza 5 L owr L o
i CAPC-1005 CAPC-1005
AGND  DGND
3.0V 2.5V AGND
AD9237 27 32 16
E
A VDD A _VDD2 D_VDD .
‘ - - > ADC_B(11:0) AD9237 MODE SETTINGS
29 7
VA 1 BUFF_OUT+ > VIN+ ouTo ,/ ———ADC_BO)
1 | W our1 ®—snc e, 3.0V 3.0V
VA_1_BUFF_OUT-) vIN- ouT2 jo—éw
ADC_B(3;
gE:j :11 ADC_B(4)/
2 PD ours , 2 —anc 86 RO7 RO9
ADC B CLK ~e cLK ours , 3 —anc e 2000 2000
ADC B REFB t—— . REFB oury ,+* —ancam, RESC-1608 RESC-1608
ADC_B_REFT 5+ rerr ours 17 __soc am
ADC_B_VREF )>———55 VREF ours P ——ocan P05 © ADC_A_MODE P06 O > ADC_A_MODE2
Z‘ SENSE ouT10 , —ADC B0
D ADC_B_MODE2 S5 MODE2 our1y 20 —soc e ADC_B(11) RO8 car R10 c36
ADC_B_MODE 3| MODE OTR ADC_B_OTR 1000 0.1uF 1000 0.1uF
= oE* RESC-1608 CAPC-1005 RESC-1608 CAPC-1005
Ge A_GND A_GND2 D_GND
v [ 15 AGND AGND
1
AGND DGND
3.0v 3.0v
ADC_A_VREF >
NOTE: C35 c32 R11 R13
. ) 0.1uF —~ 10uF 2000 2000
C ;It—l?ser(Jenllf/ ;g sesri %)I:el?otgﬁo%zgifi r?;ltj?ssgt;ﬁt CAPC-1005 CAPC-2012 RESC-1608 RESC-1608 8.1) Fixed AnalogDevices error re: span and Vref
J . See note in section C2
of 1.0Vor 2.0V. CREST requires a 2.0V input span. — P07 O > ADC_B_MODE  Tro8 O > ADC_B_MODE2 8.2) Changed mode setting resistors from 10000 to 1000 ohms
ENSE =0V VREF = floating but decoupled AGND 8.3) Changed mode setting resistors from 20000 to 2000 ohms
S = = . R12 c33 R14 C34 8.4) Added capacitor to support ADC MODE signals
ADC_B_VREF > 1000 0.1uF 1000 0.1uF 8.5) Removed OUT-OF-RANGE logic and circuitry
RESC-1608 CAPC-1005 RESC-1608 CAPC-1005 THIS CHANGE REQUIRES FIRMWARE CHANGE TO MATCH
c31 C38 8.6) Changed MODE?2 setting resistors from 2/3 to 1/3 Vref
0.1uF —~ 10uF L L
CAPC-1005 CAPC-2012 AGND AGND
AGND
B STAC
é é TR, L ow 30V E E E E E e owowowou L ow o owowow 2.5V A/D Conversion, ADC out-of-range decoding, mode setting
S < 4 9 3 3 T S 2 < 9 9 4 49 4 4 4 & & & & & T 0.01uF Similar to Murata : GRM1555C1H102JA01D
0.01uF Similar to Murata : GRM155R71E103KA01D
IR 11 (11D 1111 IT1111 C4_|JAmeel Thursday, September 3, 2009
—‘* T T T CAPC-1005 T T CAPC-2012 T T T T T T T T T T T T T T T CAPC-1005 0.1uF Similar to Murata : GRM155R71C104KA88D 44420
:44:20 pm
~ © 1.0uF Similar to Murata : GRM155R61A105KE15D
5 8 w8 S § 8 & 8 8 § 8 3 @B B 5 & 8 8 5 —
8 0 Q 9 o o —= 9 © © O O O 0 O © O O 0 O O ODGND 10uF Similar to Murata : GRM21BR71A106KE51L
A [a] [a] [a] a AGND a [a] a [a] a [a] [a] [a] [a] [a] [a] [a] [a] [a] [a] Sheet 08 Of 13
1 2 3 4 5 6 7 8 10 11




TP_VIA160-095-175

10

DIGITIZE REPORTING

Testpoints are 0.25mm x 0.50mm Unused pins are routed to 2.54mm header
AMP_147377-2

11

DCO12 —] b— 0.01uF

(g

CRESTBUS INTERFACE LVDS TRANSMITTER SINGLEHIT O TPs0 o -
. . MULTIHIT .O TPe1 TP_VIA160-095-175 TPGSC 1: ER) ) ( s )2
Testpoints are 0.25mm x 0.50mm Unused pins are routed to 2.54mm header 33V DIGITIZE CLK O Trs2 TP_VIA160-095-175 TP66© - - H
AP 1473770 2.5V SE_LVDS_SPARE O TPs3 DIGITIZE_GOp ({—crestBus TR_SUTOZCSME TP Sms ) ( mea )t
B - _SMT_ yN__ TP16 )
CrestBus TP SMT 025x050 LVDS_SPARE © TPss DIGITIZE_GOn
_SMT_ yN  TP32 1 2 TP_VIA160-095-175  TP63 5 6
CRESTbus_MISO_Op CrestBus __TP_SMT_025x050yN __ TP33 H21 D ( H22 >’\ TP VIALG0-095175  TP6ISD Ches ) ( H36 H
CRESTbus_MISO_ONn »>—¢ oqipus TP SMT 025x050yN T34 3 4 DS90LV047A 4 CrestBus TP_SMT_025x050yN 1p17 Q7 8
CRESTbus_MISO_1p p>—¢ cimic Tp SMT 025x050yN  TP35 Hes ) Hed ) 1 DIGITIZE_1HITp CrestBus TP_SMT 025x050yN _ TP18 —(H7 ) (__Hs H
CRESTbus_MISO_1n »>—c copus TP SMT 025:050,N  TP36 5 6 DIGITIZE_DR_EN ), g| EN g DIGITIZE_1HITn CrestBus TP_SMT_025x050yN __ TP19 10
gsggp;ﬂz—m:gg—%ﬁ CrestBus TP:SMT:OZSxosozN T (s ) (__H26 >§_\ BN > txgg—gﬁﬁsgﬁ CrestBus TP:SMT:OZSxOSOiN TP20 Hee ) (_H310 )
CRESTbus_MISO 3p oo crestus TP SMT 029050 1098 e (a7 ) (__ros >—‘8 SINGLEHIT > 2| Div1 %%‘i}?j}iz DIGITIZE_1HITp DIGITIZE_MULTIHITp oo—cresous TP SMI029050/8__TP2% T B G 7 )%
CRESTbus MISO_3n ))—¢ op . TPisMT7025x050§N TP40 9 10 © DIGITIZE_1HITn DIGITIZE_MULTIHITn TPisMT7025x050§N TP23 13 14
CRESTbus_RSTP CS—C oiimus TP SMT 025x080yN P4l Heo ) (__Hedo 3|DIN2 DOUT2+| 14 DIGITIZE_SPARE13 TP_SMT_025x050yN __ TP24 He1s ) (_H3u
CRESTbus _RSTN S0 iipus TP _SMT 025x050yN _ TP42 11 12 MULTIHIT > DOUT2-| 13 DIGITIZE_MULTIHITp DIGITIZE_SPARE14 CrestBus_TP_SMT_025x050yN __ TP25 15 16
CRESTbus_MOSIp (S s T suT 025x050yN  TPa3 (e ) Hew2 © DIGITIZE_MULTIHITn DIGITIZE_CLKp CrestBus TP_SMT 025x050yN __ TP26 He1s ) (__Hale
CRESTbus_MOSIn ST DIGITIZE_CLKn ST
_ CrestBus _TP_SMT_025x050yN __ TP44 13 14 6| DIN3 DOUT3+| 11 — TP_VIA160-095-175  TP59 17 18
83E2$g£_gt3ﬁ CrestBus _TP_SMT_025x050yN __ TP45 —(hH21s ) (@EY H DIGITIZE_CLK . DOUT3-| 12 B:gm%g—gtﬁﬁ TP_VIA160-095-175 TPGOCO (He17 ) (_ha18 H
— TP_VIA160-095-175 TP576 5o ) ( meas ) © — TP_VIA160-095-175  TP61 Y me ) (e )P
TP_VIAL60-095175 PS8 SE_LVDS_SPARE > 7|DIN4 DOUT4+ |10 LVDS SPARE TP_VIAL60-095:175  TP62=)
CRESTbus_MISO_CLK TP SMT 025x05N  TPA6S . 17 7 ) ( hzas )2 - - L‘DOLUT“' 9 LVDS SPAREN
CRESTbUS_MISO_CLKp TP_SMT_025x050yN TP47 . . — n
CI%ISE_STb _CLKn CrestBus  TP_SMT_025x050yN TP48 19 —5o ) (o 20 9 § 2
CRESTbus_CLKp CrestBus _TP_SMT_025x050yN  TP49 Chz- - g o G SIG S
us_CLKn " 5 DIGITIZE SIGNAL BIA
SOP65P640X110-16N Digitize decision biasing handled within firmware
— — Bias resistors and custom rail removed from design
DGND DGND
CRESTbus_MISO_0p
CRESTbus_MISO_0On CRESTbus_RSTp
CRESTbus_MISO_1p CRESTbus_RSTn
CRESTbus_MISO_1n CRESTbus_MOSIp
CRESTbus_MISO_2p CRESTbus_MOSIn
CRESTbus_MISO_2n CRESTbus_CLRp
3.3v CRESTbus_MISO_3p 3.3v CRESTbus_CLRn
CRESTbus_MISO_3n CRESTbus_CLKp 3.3v
CRESTbus_CLKn
3‘[5 130171101 ZJZJ 21| 20| 19| 18| 16| 15| 14| 13| 3|6 307 10| 22|27 21 20| 19| 18 16| 15| 14| 13|
®m © 9 ~ O o I~ = % ®m © 9 ~ O o I~ v I,I % = 1
sEoEay g|g|g|g|g|g|g|g| DS92LV040A SEoEgeY §|§|§|§|5|5|§|§| DS92LV040A vB5
22z s|s|z|z|z|z|z|z| RS s|s|z|z|z|z|z|z| DS90LTO12ATMF
CRESTbus MISO_0>>———— ™ [px T ===t —— e o e oz ro o2 rH A e e 2 ) cresThus RsT DIGITIZE_GOp N Troour| s
[T NERERE DIGITIZE_GOn s = > DIGITIZE_GO
CRESTbus_MISO_1 >>—1%B§:_—:::::l_": H J‘_—_—_‘_‘_wﬂ J%EE:_—:::::LH—H'L_—:: L E 5> CRESTbus_MOSI
At I
] [ T [ uis :
[ ] ] L] | SOT95P284X122-5
L | ul
CRESTbus_MISO_2 >>—4°£E§:'___':___________ ljjl____:_____wﬁ ’\wﬁ‘}?:.___:__________l__f_—f_lt:___f 5> CRESTbus_CLR DGND
I I
CRESTbus_MISO_3 >>—% :>:_—_':_—_—_—_—_—_—:‘_4:::_‘:j e ézﬂ@?:::::::::ii—::: 4= ) CRESTbus_CLK
L — L |
i ssegegee 53 i §88g99¢9¢ 53 9.1) Removed +/- 6V from anticoincidence cable
T T ToT. - T T ToTa - 9.2) Removed all termination resistors from CRESTbus
u19 TSR RS & u20 TSR TR I8 & BLVDS termination installed only at both ends of the line.
QFN50P700X700K80-45W7N QFN50P700X700K80-45W7N 9.3) BLVDS testpoints replaced with 0.25mm x 0.50mm pads
CRESTbus DR_EN> 9.4) Renamed VETO_DR_EN to DIGITIZE_DR_EN
9.5) Renamed AC_SPAREXxx to DIGITIZE SPAREXxx
— — 9.6) Removed DGND connection from CRESTbus and DIGITIZE Decision header
DGND DGND 9.7) Removed DIGITIZE decision biasing resistors and rails
_ . 9.10) Tied DR_EN signal on U18 to disabled state (GND)
L% e % L % o, %o, %, %, 33V 0.01uF Similar to Murata : GRM155R71E103KA01D 9.11) Assigned CRESTbus_SPARE to CRESTbus_MISO_CLK
S 8 3 &8 3 &8 38 3 8 a & 3 . ) 9.12) Configured U17 as a BLVDS driver and removed FPGA control
S 8 8 © 8 S S S S S S o° o 0.1uF Similar to Murata : GRM155R71C104KA88D 9.13) Assigned unused SE to LVDS driver to a spare 0.1" testpoints
u19 o 3.3V 9.14) Created SE_LVDS_SPARE signal
l l l l l l l l l l l l l 1.0uF Similar to Murata : GRM155R61A105KE15D — 9.15) Changed BLVDS drivers from always enabled to FPGA controlled
CAPCO0603X33N
T T T T T T T T T T T T T CRESTbus_MISO_CLKp
9 2 2 8 2 8 5 % 8 8 8 2 K #7 u16 u17 u1s CRESTbus_MISO_CLKn STAC
o o o o o o o o o o o o o
8 8 88 68288288 8 8 8 g beNd L L L 3.3V Board I/O, AntiCoincidence signals, Bias and Termination
Sy 3 s 3 5 3 ' gnas,
S 2 & = g9 4
uw E w E w E w E w E w E w 3.3V e ° ° ° ° ° CRESTbus_DR_EN > : Rev |Designed By Saved Date
s & 2 & & & = & a9 & 4 § =4
S ¢ 8 8 ¢ 6 S S ¢ S S ¢ 9 u20 L l l l l l CRESTbus_MISO_CLK »>— Ca | JAmeel Tuesday, September 8, 2009
TTTITITITIITIITT TITIIT 7™
CAPCO0603X33N
© ® ¥ 4 o o o ~ © 1 © ¥ o 4L o o o o o o Sheet 09 of 13
8§ 8 8 8 8 8 8 8 8 8 8 8 8
88888828888888'3@’\“3
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[ w @) ] = |

DIAG-1 )  (_ DIAG-2 )2—

DIAG3 ) DIAG-4 )4—«
o ADC_A CLK >)>—— DIAG-5 ) DIAG-6 )< ADC_B_CLK
S3_W13 ))—— DIAG7 ) DIAG-8 < S3_w14
CRESTbus_DR_EN >>———— DIAG-9 ) DIAG-10 << S3_AA20
ADC_A(11:0) <&-> e et <-ﬂ>> ADC_B(11:0)
ADCAQ | DIAG-13 ) DIAG-14 |————AaDC B0
SDC AL DIAG-15 ) DIAG-16 |————AanC B
ADCAD_ | DIAG-17 ) DIAG-18 |————AaDC B@)
N s | DIAG-19 ) DIAG-20 Y
w DIAG-21 ) DIAG-22
ADCAG) | DIAG-23 ) DIAG-24 | ——ADC B
ADC AG) | DIAG-25 ) DIAG-26 | ——ADC BE)
R DIAG-27 ) DIAG-28 {————ADC B
ADCAM | DIAG-29 ) DIAG-30 | ———ADC B()
ADC A®) | DIAG-31 ) DIAG-32 | ——ADC BE)
ADCAQ) | DIAG-33 ) DIAG-34 | ———ADC BO)
o~ ADC AQO) | DIAG-35 ) DIAG-36 | —ADC BOO)

ADC AN | DIAG-37 ) DIAG-38 | —ADC BaL)

DIAG-39 ) DIAG-40

VA_BIAS CS* )>—————

VA_SPI_DIN >)>———

VA_SPI_CLK »>———

VA_SPI_SDO »>———

VA_MAX186_CS* )p——————

u VA O CALD> |

DIAG-41 ) DIAG-42

DIAG-43 ) DIAG-44

DIAG-45 ) DIAG-46

+—— < IMON_3.3V
< IMON_3.0V
+——— < IMON_2.5V

DIAG-47 ) DIAG-48

DIAG-49 ) DIAG-50

sTgT;T;T: :TaTgﬁ’ngfsﬁ’gTzzTngT@’gT:gTgTQfJngTngTsTgTs;TgTszTsTaT;T:TnTsTm

VA_1_CAL )>——— DIAG53 ) DIAG-54 —— < TEMP_SYNC*
VA_TEST )>———— DIAG55 ) DIAG-56 - «TEMP_CLK
DIAG-57 ) DIAG-58
VA_HOLD* »>———— DIAG59 ) DIAG-60 < TEMP_DIN
DO NOT CONNECT DIAG61 ) DIAG-62 DO NOT CONNECT
DO NOT CONNECT DIAG-63 ) DIAG-64 DO NOT CONNECT
o DO NOT CONNECT DIAG-65 ) DIAG-66 DO NOT CONNECT
DO NOT CONNECT DIAG-67 ) DIAG-68 DO NOT CONNECT
VA_CLK* ))>———— DIAG-69 ) DIAG-70 < TEMP_SDO
DIAG-71 ) DIAG-72
VA_RESET )——— DIAG-73 ) DIAG-74 < CLKMGR_LOCKED
VA_SHIFT* )———— DIAG-75 ) DIAG-76 +—— < CLKMGR_RESET
DG_SPY_SH>>——— DIAG77 ) DIAG-78 ————<< PEDESTAL
DG_SPY_MH>>———| DIAG79 ) DIAG-80 << CALIBMODE
~ DG_SPY_GO )———— DIAG-81 ) DIAG-82 —— < WORDDIR
DG_SPY_PIPEHIT )>———— DIAG-83 ) DIAG-84 )on +—— < FREEZ_A_B*
DATA(0) ))——— DIAG-85 ) DIAG-86 gt < WRDCNT(5)
DATA(L) »>————— DIAG87 ) DIAG-88 )zt < WRDCNT(4)
DIAG-89 ) DIAG-90 DW'
DATA(2) )O———— DIAG-91 ) DIAG-92 )< WRDCNT(3)
DATA() >——— DIAG-93 ) DIAG-94 )5 ———<CWRDCNT(2)
. DATA(4) )>——— DIAG-95 ) DIAG-96 gt <C WRDCNT(1)

DIAG-97 )

DATAGB) ))————— DIAG-88 Jgg———<< WRDCNT(0)
DATA(6) ))———— DIAG-100 )m%< RCV_ERROR
DATA(7) )>————— o1 DIAG-101 D (_DIAG-102 03 < CB_SPY_MISO_CLK
DATA(8) >>—ﬁ< DIAG-103 )  (_DIAG-104 )m%< CB_SPY_MOSI
DATA(9) >>—ﬁ( DIAG-105 )  (_DIAG-106 06 < CB_SPY_CLR
-ﬁ( DIAG-107 ) (_DIAG-108 )ﬁ«
DATA(10) >%ﬁ( DIAG-109 )  (_DIAG-110 )m%< CB_SPY_MISO_3
0 DATA(11) >>—H< DIAG-111 ) (_DIAG-112 5 < CB_SPY_MISO_2

C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
DIAG-51 )  (_DIAG-52
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

DIAG-99 )

e e E e RS )

z =
JEARS) 9 oo
Nle g (ﬂ = N DATA(12) ))>——— (D613 ) (DIAGA14 Jrr—— << CB_SPY_MISO_1
; g é % 2 PP DATA(13) 2> 135 (DIAG115 ) ((DIAGL6 )yzet—<< CB_SPY_MISO_0
3215
g Lr% % ';‘% % g DATA(14) 2737 (DAG117 ) (DIAG118 ) t—<{ CB_SPY_CLK
; § % %% DATA(L5) X735 (DIAG119 ) (DIAG120 ) oo r——< CB_SPY_XMIT
< = |
§ %E DG_SPY_CLK »>—————t55;(DIAG-121 ) (DIAG-122 ) —<< CMD_RECOG
p E% DISC_ADC_SHDN* )>———————>-((DIAG123 )  ((DIAG124 )z t——< COUNTDATACHANGE
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fi o
< o Z2 DISC_SEL_1 >>——————,;(DiAG127 ) (DIAG-128 )z t—< S3_W10
e =g
3 El DISC_SEL_0 )55 (DIAG120 )  (DIAG-130 ) oo t—<S3_Y10
% é DISC_SPI_CLK )>—————55;(DiAG131 ) (DIAG-132 )< S3_V6
QD
J§> 3 DISC_SPI_SDI )p——————357(DAG-138 ) ((DIAG134 )or—< S3_W9
(%) % o
2 g ] o DISC_SPI_SDO »p————35; (DIAG-135 ) ((DIAG136 )zer—<{ S3_W6
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- Q| ]
o 2 o § +—2-(_DIAG137 ) ((DIAG-138 )=
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H4-1

6.0vDCa 6.0VDCd

|

H4-2

Ha-3 (

H4-4

H4-5

H4-6

H4-7

H4-8

INPUT POWER

H4-9

mato 0

11

Ha-11 (

T

-6.0vDCa -6.0VvDCd

ez (%

6.0vDCa 6.0VDCd

N G

|

H6-2 (

H6-3 (

He-4 (

He-5 (

H6-6 (

et (1

H6-8

POWER OUTPUT

H6-9

H6-10 10

He-11 ( 1

12

T

-6.0vDCa -6.0VvDCd

He-12 (

NOTE:

and greatly simplified cable construction.

In the orientation below,

considered INPUT.
considered OUTPUT.

the header on the right can be
The header on the left can be

([l e [ 7 [w[afmo]o]=]7]
DEDDBEXOEnanE
‘ /
= =
= =

[re

-6a]-60[ac o

veofsa|  [-6al-ec]ac] an]-6ofer)
veofvsa| [-6a]-60] ac| an 60} e2]

A

FROM previous device.

FIX Power In/Power Out 3
vias and routing.

TEMP_DIN
TEMP_CLK

TEMP_SYNC*

The Dual 12 pin connector allows for redundant supply lines

'y 'y 'y 'y 'y 'y 'y 'y 'y 'y 'y 'y
=1 =1 =1 =1 =1 =1 =1 =1 =1 =1 =1 =1 12V
=l =l =l =l =l =l =l =l =l =l =l =l .
o o o o o o o o o o o o
o o o o o o o o o o o o
o IS} IS} o IS} o IS} o IS} o IS} o T
o o bl N (] < n © ~ © (2} o
zlelalalelsles/slalalg]
O—0+—0+0+0—~0—0 00—~ 0—0—0 CAPC-1005
TLTFPIT I T
DGND
R T T T N T T S S 1)
= - - - = - - = - - = -
o o o o o o o o o o o o
o o IS} o o o IS} IS o IS} o IS T
(o2} o - N N < n ©o ~ © o o
selelnlelslelelslelelel
OO0 1T0 0+ —0T0 0001010 CAPC-1005
il i il Ol i i
DGND
'y 'y 'y 'y 'y 'y 'y 'y 'y 'y 'y 'S 12V
s 5 5 5 5 5 5 5 5 5 5 5§
- - - - - - - - - - - -
=} =} =} =} =} =} =} =} =} =} =} =} T
(o2} o bl N (3] < n © ~ 0 (o2} o
zlelalglelalalelslalalel
OT—O0TO0—0—0—0T0—0—0—0—0—0 CAPC-1005
T PIT I
DGND

DC091

—] —— o0.001F

DC181

—1 — o.owF

DC271

—F— ouwF

2.5V

=

DC092

—{ ¢ 0.001uF

DC093

—| |—=  0.001uF

DC094

—| |—=  0.001uF

DCO095

—| |—=  0.001uF

DC096

— |—=  0.001uF

DC097

—{ ¢ 0.001uF

CAPC-1005

DC098

—{ ¢ 0.001uF
DC099

—{ ¢ 0.001uF

DC100

—| |—=  0.001uF

DC182

+—| |—¢ 0.01F

DC183

«—{ ¢ 0.01UF

DC184

s |—¢ 0.01F

DC185

«—{ ¢ 0.01UF

DC186

«— —+ 0.01UF

DC187

s |—¢ 0.01F

DC188

s |—¢ 0.01F
DC189

s |—¢ 0.01F

DC190

+—| |—¢ 0.01F

DC272

—| |—= 0.1uF

DC273

—| |—= 0.1uF

DC274

—| |—= 0.1uF

DC275

—| |—= 0.1uF

DC276

—| |—= 0.1uF

DC277

— —a  0.1uF

CAPC-1005

DC278

— —= 0.1uF
DC279

— —= 0.1uF

DC280

—| |—= 0.1uF

DGND

DC101

— — o.00wF

DC191

— — o.owrF

DC281

—F— ouwF

9 10 11
['8 L ['8 L ['8
3 2 3 3 1.8V 3 3.3V
o o o o o
o o o o o
s 3 o o S
sTalals] :
o o o o o
0-80--0_—0__ CAPC-1005 3= CAPC-1005
TR T
DGND DGND
EREEEE 1.8V 5 3.3V
- = - - -
o o o o o
s 3 o o S
slglslsl :
(=} (=] o (=] o
0 -80--0_—0_- CAPC-1005 3= CAPC-1005
i i

W)
%J
w)

NOTE: There are 3 decades of capacitors for each Power pin, VCCIO, VCCINT, VCCJTAG.

THERMAL MONITORING

3.3V

ADT7301ART 3 %

6
55> TEMP_SDO

DIN Z spo

cLK >

SYNC*

ADT7301
GND
u1s !

DGND
R32

TPO9
0.0
L RESC-1608 ——

AGND

DGND

NOTE: The _IMON signal is a 160Hz PWM signal with duty cycle proportional to supply current

NOTE: Inductors in the power supplies are either 82uH or 73uH depending
on availability of components, the 'a’ options are much better at noise immunity

-4
DGND
Low ow w18V " 3.3v
s s o o T s
§%§%§%§% CAPC-1005 § CAPC-1005
-4 L
DGND DGND

0.01uF Similar to Murata : GRM1555C1H102JA01D
0.01uF Similar to Murata : GRM155R71E103KA01D
0.1uF Similar to Murata : GRM155R71C104KA88D
1.0uF Similar to Murata : GRM155R61A105KE15D
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sivaluna
Callout
FIX Power In/Power Out vias and routing.


(g

3 4 5 6
6.0vDCd
8 2 & 2 8
5 = & EE 3.3v
g g &8 g 8
ADP3336 < w < w < LM3824
INDC-SPT38L © e © © © S .
g IN1 OouT1 VIN VLOAD TP10
L0l  73uH IN2 ouT2
6 ouT3 3 .
+—— | SD* L @ blgg [T FLTR PWM > IMON_3.3V
c20 FB 3 &<80==3 FLTR- CAPC-3225
€ 5 §°Ta] | c22
(V] Sp— GND © 5 £ a
CAPC-3225 7 § SD* @ = 47uF
VRO1 o a3
TSOP65P490X109-8N @ IMONO1 TP30
4 TSOP65P490X110-8CN
DGND DGND DGND DGND DGND
6.0VDCa
8 2 & 2 8
5 = & CE 3.0v
g ? g ? g T
ADP3336 < w < w < LM3824
INDC-SPT38L N © e © © © S
s IN1 OuTL > VIN VLOAD © TP11
L02  73uH IN2 ouT2 5
6 ouT3 3
SD* 5 N g bgwy [ FLTR PWM > IMON_3.0V
c23 FB I35 £<380--3 FLTR- CAPC-3225
P 3T% §°Tal] . L cos
ul T GND © 5 S T a7uF
CAPC-3225 7 3 SD* L& u
VR02 o a3
TSOP65P4904109-8N 2 IMONO2 O TP3L
@ TSOP65P490X110-8CN
AGND AGND AGND AGND AGND
6.0vDCd
8 2 & 2 8
5 = & EE 2.5V
O O O O O -1
ADP3336 % 9] % 9] % LM3824
INDC-SPT38L © e © © © 1 .
IN1 ouT1 VIN vLoap ——-0) TP12
IN2 ouT2
ouT3 3
sp* w9 lga [T FLTR PM ——> IMON_2.5V
EB -3 &S890 3 FLTR- CAPC-3225
47uF GND ¥ Chgess Lo -
CAPC-3225 3 51 sps 98 T anur
4 a
VRO3 o o3
TSOP65P490X109-8N 2 IMONO3 P27
4 TSOP65P490X110-8CN
6.0vDCd DGND DGND DGND DGND  DGND
8 2 &
s 8 3§ 18v
g g 8
ADP3336 Z 0 z
INDC-SPT38L . © e ©
IN1 OUTL =—9 O TP13
L04  73uH IN2 ouT2 > o Lo
6 ouT3 L <3
v 21 gp* < IS ~
c29 Fs (B8 ELE
47uF = GND o Lo CHR
CAPC-3225 n 2SS
VR04 6‘ 5
TSOP65P490X109-8N @ O TP28
['4
DGND DGND DGND
NOTE: The 1.8V power rail does not have current monitoring because the LM3824 will not function below 2.0V.
NOTE: Eliminated ability for Spartan3 to shutdown its own power rails. Prevents STAC suicide.
3 4 5 6

GRM188R60J106ME47D
CAPC-1608
c18

10uF

9 10
1.2v
LM3674MF-1.2
VIN sw
EN L05 O TP14
12uH
Marking: SLRB INDC-SPT30L
Vout: 1.2V
Imax: 600mA
GND C19  GRM188R60J106ME47D
10uF
VRO5 CAPC-1608
SOT95P284X122-5N TP29
DGND

NOTE: The LM3674 requires an input voltage below 6.0V so this regulator uses the existing 3.3V rail

11

STAC
Power Supplies and Regulators - Local Rails
Rev |Designed By Saved Date
C4 | J.Ameel Tuesday, September 8, 2009
5:08:33 pm
Sheet 12 of 13
9 10 11




MARK 0 ohm
resistors as DO
NOT INSTALL in
BOM

1 2 3 4 6 7 8 9 10 11
1.8v
1.8v . . .
LOCAL ADDRESS CIRCUIT Nc7wp125KaL 8 - Digital +6.0V Supply received Analog +6.0V Supply received
1.8v R60
G LED_ENABLE* ), 20000 LEDOS
- = = = > 2 AL ~ 6 RO1 RESC-1608 2 6.0vDCd 6.0VDCa
9 9 <] 9 1.8v HEART* HEART*
5 o B o B o B o 7 | oo 1000 BINE Flashes when Spartan FPGAs
8§o<Sg 8osS3g 8oS§ 8o<E TpanaHosk RESC-1608 LEDC1608X80N are programmed. R33 R35
o 5 o o SOIC127P812X230-8N 5 | a0 va| 3 RO2 R59  LTST-C190KRKT 4000 4000
BOARD_ADDR(3:0) > w w w w PROM_CE* >>———| RESC-1608 RESC-1608
sozso aoon (off = « = : s GND 1000 20000 LEDOS LED10 A LED11 A
S0RRD ADDR (1) oo RESC-1608 RESC-1608 LTST-C190KRKT R34 LTST-C190KRKT R36
H0BRD DR (2) g & u2s 4 i PROM_CE* LEDC1608X80N \ 2000 LEDC1608X80N N 2000
BOARD_ ADDR (3) Yoo TSSOP50P3168%90-8N Ca - Low during JTAG loading c RESC-1608 c RESC-1608
0 0 0 0 DGND LEDC1608X80N
8 8 8 8
S8cg %05 S8cy igeg 1.8V HreTeraet LED_ENABLE*)> LED_ENABLE* >
FIcr PI<gE PI<ox FI<ocx . | |
i i i i T
1.8v
F NC7WP125K8X 8 —_
R58
1 . vcc —AN\—————— &
-4 LED_ENABLE* > = 20000 LED0O
DGND 2 | vi| 6 Red RESC-1608
LEDO* > . v ﬁ;}——'(
LOCAL ENABLE CIRCUIT —— RESC-1608 LEDC1608X80N
5 | 2 v2| & RES R57  LTST-C190KGKT
LED1* )>———
2.5V 2.5V GND 1000 20000 LEDOL
— RESC-1608 RESC-1608
u23 4
o TSSOP50P318%90-8N . -
S DGND LEDC1608X80N
E o TDAO4HOSK1 LTST-C190KGKT
2 SOIC127P812X230-8N 1.8V
4
LED_ENABLE* > Hooo® 1.8V
—z%/%:/—i NC7WP125K8X 8 —
oo R62
JTAG_LONGCHAIN_EN > tloge  VCC© — AN
w0 LED_ENABLE* ), 20000 LEDO2
SN sw2 2 6 R RESC-1608
5 3 LED2* > AL e
E S 7 1000 © § <
[ OE2 RESC-1608 LEDC1608X80N & § & & @ oo @ & m@
— p— 5 | a0 vo| 8 R27 R61 LTST-C190KRKT o d wow 49 owow o wowou 2 2
DG—ND DGfND LED3* >> @ (U] (0] (0] (0] (6] (6] (6] (6] (6] @ @
GND 1000 20000
D RESC-1608 RESC-1608 LEDO3
s K ERC N C RN RE R AORE AR
LED ENABLE* TSSOP50P316X90-8N e
ENABLE T ENABLE  LED indicators visible DGND i £ oW H L & b % B b & 3z g
o . - O o o o [a] [a] [a] [a] o <) <)
DISABLE LED Indicators cannot light 1.8V - 0 4 4 W ow oo o o uo s o
I 0
1.8v 3
NC7WP125K8X 8 —_
R63
DISABLE
1 . vee - AMA— ¢
o LE0_EnaBLE Sy LoEs S — STAC INDICATOR LEDS
2 i, . 2| vi| 8 Res RESC-1608
< z LED4* 4’< "—'
C 5 3 JTAG_LONGCHAIN_EN =s 1000 .
@ 2 "ENABLE  JTAG TDO sourced from previous STAC 5 3 RESFgéGOS R54 tfsacéigﬁﬁzo}g
9 DISABLE JTAG TDO is sourced from this STAC only A2 Y2 ) . .
S\ LEDS* ))——— 13.1)  Added pads for 0 ohm resistors if they are deemed necessary
Z GND 1000 20000 LEDOS 13.2)  Added 2 LEDs to allow for 8 custom indicators
s RESC-1608 RESC-1608 L 13.3) Removed specific wording for LED meanings. allows future modification
u22 4
TSSOP50P318%90-8N © Q <
DGND LEDC1608X80N
] LTST-C190KGKT Added JTAG long chain slideswitch
BOARD_ADDR(3:0) > P V'Al-ojg-?lgﬁ 1.8v Added LED Enable slideswitch
© TP80 1.8v
© TP8L NC7WP125K8X 8
2 P82 R64
1 OE1* vee —W——————%
B LED_ENABLE* y>—————O ess LED_ENABLE* ) 20000 LEDOS STAC
JTAG_LONGCHAIN_EN TP84 2 |1 vi| © R29 RESC-1608 N
LED6* >, s Indicator LEDs, local switch settings
7 " 1000 ° %
L_|oE2 RESC-1608 LEDC1608X8O0N Rev |Designed By Saved Date
5 | 2 v 8 ReL R55  LTST-C190KGKT
LED7*> C4 | J.Ameel Tuesday, September 8, 2009
GND 1000 20000
RESC-1608 RESC-1608 LEDO7 5:08:20 pm
u26 4 —
TSSOP50P316%90-8N =
DGND LEDC1608X80N
LTST-C190KGKT Sheet 13 of 13
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