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J2B J2F J2G

HBOO_P ﬁgg F2M_5_PSTROBE (9)
HBOO_N F2M_5_NSTROBE (9)
HBO1_P jgg M2F_5_PSTROBE (9)
HBO1_N M2F_5_NSTROBE (9)
HBO2_P Egg F2M_5_PSTRIP1 (9)
HB02_N F2M_5_NSTRIP1 (9)
HBO3_P Eg; M2F_5_PSTRIP1 (9)
HBO3_N M2F_5_NSTRIP1 (9)
HBO4_P Egg F2M_5_PSTRIP2 (9)
HBO4_N F2M_5_NSTRIP2 (9)
HBO5_P Egg M2F_5_PSTRIP2 (9)
HBO5_N M2F_5_NSTRIP2 (9)
HBO6_P ﬁgg F2M_5_PSTRIP3 (9)
HBO6_N F2M_5_NSTRIP3 (9)
HBO7_P jgg M2F_5_PSTRIP3 (9)
HBO7_N M2F_5_NSTRIP3 (9)
HBO8_P Egg F2M_5_PSTRIP4 (9)
HBO8_N F2M_5_NSTRIP4 (9)
HBO9_P Eg M2F_5_PSTRIP4 (9)
HBO9_N M2F_5_NSTRIP4 (9)

K31
HB10_P :<<K32 é
HB10_N

J30
HB11_P :331 é
HB11 N

F31
HB12_P :,:32 é
HB12 N

E30
HB13_P :<E31 2
HB13_N

K34
HB14_P :<<K35 é
HB14 N

J33
T I —
HB15_N
HB16_P Egg pF2M_CLKRO (7)
HB16_N nF2M_CLKRO (7)

K37
HB17_P :KBS 2
HB17 N

J36
HB18 P [337 pM2F_OUTRO (7)
HB18_N nM2F_OUTRO (7)
HB19_P Egi pF2M_CLKCONF (5)
HB19 N NF2M_CLKCONF (5)

F37
g e
HB20_N
HB21_P Eg? pM2F_OUTCONF (5)
HB21_N nM2F_OUTCONF (5)

CONN_GLIB_HPC

LA0O_P g? FPGA_CLK+ (4) HA00_P ,Eg F2M_3_PSTROBE (9)
LAOO_N FPGA_CLK- (4) HAO0_N F2M_3_NSTROBE (9)
LAOL_P Bg F2M_0_PSTROBE (8) HAO01_P Eg M2F_3_PSTROBE (9)
LAO1_N F2M_0_NSTROBE (8) HAO1_N M2F_3_NSTROBE (9)
LA02_P :; M2F_0_PSTROBE (8) HA02_P g F2M_3_PSTRIP1 (9)
LAO2_N M2F_O_NSTROBE (8) HA02_N F2M_3_NSTRIP1 (9)
LA03_P gio F2M_0_PSTRIP1 (8) HA03_P jg M2F_3_PSTRIP1 (9)
LAO3_N F2M_O_NSTRIP1 (8) HAO03_N M2F_3_NSTRIP1 (9)
LAO4_P :ﬂ M2F_0_PSTRIP1 (8) HA04_P ,E; F2M_3_PSTRIP2 (9)
LAO4_N M2F_O_NSTRIP1 (8) HA04_N F2M_3_NSTRIP2 (9)
LAO5_P BE F2M_0_PSTRIP2 (8) HA05_P Eg M2F_3_PSTRIP2 (9)
LAO5_N F2M_O_NSTRIP2 (8) HAO05_N M2F_3_NSTRIP2 (9)
LA06_P 8}‘1’ M2F_0_PSTRIP2 (8) HA06_P Eﬂ F2M_3_PSTRIP3 (9)
LAO6_N M2F_0_NSTRIP2 (8) HA06_N F2M_3_NSTRIP3 (9)
LAO7_P :ﬁ F2M_0_PSTRIP3 (8) HAO07_P 3]20 M2F_3_PSTRIP3 (9)
LAO7_N F2M_O_NSTRIP3 (8) HAO7_N M2F_3_NSTRIP3 (9)
LA08_P gg M2F_0_PSTRIP3 (8) HA08_P Eig F2M_3_PSTRIP4 (9)
LAO8_N M2F_O_NSTRIP3 (8) HA08_N F2M_3_NSTRIP4 (9)
LA09_P B}g F2M_0_PSTRIP4 (8) HA09_P E?o M2F_3_PSTRIP4 (9)
LAO9_N F2M_O_NSTRIP4 (8) HA09_N M2F_3_NSTRIP4 (9)
LA10_P S}Q M2F_0_PSTRIP4 (8) HA10_P Eﬁ F2M_4_PSTROBE (9)
LA10_N M2F_0_NSTRIP4 (8) HA10_N F2M_4_NSTROBE (9)
LA11_P E}? F2M_1_PSTROBE (8) HA11_P jig M2F_4_PSTROBE (9)
LA1L N F2M_1_NSTROBE (8) HA11_N M2F_4_NSTROBE (9)
LA12_P gig M2F_1_PSTROBE (8) HA12_P ,Eﬁ F2M_4_PSTRIP1 (9)
LA12_N M2F_1_NSTROBE (8) HA12_N F2M_4_NSTRIP1 (9)
LA13_P gi; F2M_1_PSTRIP1 (8) HA13_P Eg M2F_4_PSTRIP1 (9)
LA13_N F2M_1_NSTRIP1 (8) HA13_N M2F_4_NSTRIP1 (9)
LA14_P S}S M2F_1_PSTRIP1 (8) HA14_P jig F2M_4_PSTRIP2 (9)
LAL4_N M2F_1_NSTRIP1 (8) HA14_N F2M_4_NSTRIP2 (9)
LA15_P :;g F2M_1_PSTRIP2 (8) HA15_p Eis M2F_4_PSTRIP2 (9)
LAL5_N F2M_1_NSTRIP2 (8) HA15_N M2F_4_NSTRIP2 (9)
LA16_P gig M2F_1_PSTRIP2 (8) HA16_P Eig F2M_4_PSTRIP3 (9)
LA16_N M2F_1_NSTRIP2 (8) HA16_N F2M_4_NSTRIP3 (9)
LA17_P Bé‘l’ F2M_1_PSTRIP3 (8) HA17_P ﬂ? M2F_4_PSTRIP3 (9)
LA17_N F2M_1_NSTRIP3 (8) HA17_N M2F_4_NSTRIP3 (9)
LA18_P §§§ M2F_1_PSTRIP3 (8) HA18_P jig F2M_4_PSTRIP4 (9)
LA18_N M2F_1_NSTRIP3 (8) HA18_N F2M_4_NSTRIP4 (9)
LA19_P E§§ F2M_1_PSTRIP4 (8) HA19_P E;g M2F_4_PSTRIP4 (9)
LAL9_N F2M_1_NSTRIP4 (8) HA19_N M2F_4_NSTRIP4 (9)
LA20_P gg% M2F_1_PSTRIP4 (8) HA20_P E}g pF2M_ENUTIL (6)
LA20_N M2F_1_NSTRIP4 (8) HA20_N nF2M_ENUTIL (6)
LA21_P E§2 F2M_2_PSTROBE (8) HA21_P E%g pF2M_ENCONF (5)
LA21_N F2M_2_NSTROBE (8) HA21_N nF2M_ENCONF (5)
G24 J21
LA22_P [~Go5 M2F_2_PSTROBE (8) HA22_P 555
LA22_N M2F_2_NSTROBE (8) HA22 N
LA23_P ggi F2M_2_PSTRIP1 (8) HA23_P Egg pF2M_CALSTROBE (5)
LA23_N F2M_2_NSTRIP1 (8) HA23_N nF2M_CALSTROBE (5)
LA24_P :gg M2F_2_PSTRIP1 (8)
LA24_N M2F_2_NSTRIP1 (8) CONN_GLIB_HPC
LA25_P gg; F2M_2_PSTRIP2 (8)
LA25_N F2M_2_NSTRIP2 (8)
LA26_P ggg M2F_2_PSTRIP2 (8)
LA26_N M2F_2_NSTRIP2 (8)
LA27_P ggg F2M_2_PSTRIP3 (8)
LA27_N F2M_2_NSTRIP3 (8)
LA28_P Eg; M2F_2_PSTRIP3 (8)
LA28_N M2F_2_NSTRIP3 (8)
LA29_P ggg F2M_2_PSTRIP4 (8)
LA29_N F2M_2_NSTRIP4 (8)
LA30_P :gg M2F_2_PSTRIP4 (8)
LA30_N M2F_2_NSTRIP4 (8)
LA3L_P ggi pM2F_OUTUTIL (6)
LA31_N nM2F_OUTUTIL (6)
LA32_P :g; pF2M_DATAUTIL (6)
LA32_N nF2M_DATAUTIL (6)
LA33_P ggg pF2M_CLKUTIL (6)
LA33_N nF2M_CLKUTIL (6)

pM2F_0_OUTMEM (7)
nM2F_0_OUTMEM (7)

pM2F_1_OUTMEM (7)
nM2F_1_OUTMEM (7)

pM2F_2_OUTMEM (7)
nM2F_2_OUTMEM (7)

pM2F_3_OUTMEM (7)
nM2F_3_OUTMEM (7)

pM2F_4_OUTMEM (7)
nM2F_4_OUTMEM (7)

pM2F_5_OUTMEM (7)
nM2F_5_OUTMEM (7)

pF2M_DATARO (7)
nF2M_DATARO (7)

pF2M_DATACONF (5)
nF2M_DATACONF (5)

pF2M_SHUTTER (7)
nF2M_SHUTTER (7)

NONE OF THE PIN ASSIGNMENTS
HAVE BEEN OPTIMIZED!

NOT FOR ROUTING, AND NOT FOR
PROPER BANK USAGE ON THE FPGA!

CONNECTOR FOR 'VITA 57' HIGH PIN COUNT FMC. THIS MATES TO ONE OF THE
FOLLOWING SAMTEC CABLES:

HDR-153514-01

HDR-153514-02
http://cloud.samtec.com/Prints/HDR-153514-XX-MKT.PDF
http://cloud.samtec.com/TestReports/hsc-report_HDR-153514-XX_Vita57-HPC_web.pdf

CONN_GLIB_HPC

J2C CONN_GLIB_HPC J2A
c2 c35 cL
DPO_C2M_P [—&3 —G37 +12.0v GND |7 SHEET_2
DPO_C2M_N [——— +12.0V GND G5
c6 GND "cg
353‘M§§‘§ et S Y SNB o J2D
_MacC_| D36 | *3 c12
A22 “ba3g | *33V GND 713 Al
DP1_C2M_P 253 Dao | +3:3V GND 76 GND a7
DPL_C2M_N [——— ——— +3.3v GND (17 GND (25
A2 GND 530 GND |~Ag
DPL_M2C_P [~23 D32 GND 51 GND (29
DPL_M2C N [—— —" +33VAUX  GND [G3z GND a7
A26 G39 GND |55 GND |~A73
DP2_C2M_P 257 40| VADJ GND ¢33 GND [aT6
DP2_C2M_N [——— —E39] VADJ GND [—¢59 GND a7
A6 Fa0 | VADJ GND ¢33 GND 7430
DP2_M2C_P [~a7 VADJ GND ¢33 GND 257
DP2_M2C_N K40 GND ¢35 GND 257 J2E
A30 J39 | VIO_B_K40  GND |¢3g GND [™A55 F2
DP3_C2M_P [~a37 VIO_B_J39  GND [&zg GND [a%g GND g3
DP3_C2M_N GND GND 259 GND [gg
A10 D2 GND ["A32 GND [Fg
DP3_M2C_P [~a11 GND (B3 GND (233 GND [F13
DP3_M2C_N [—— GND [Bg GND [a36 GND [Fi5
A34 GND |57 GND 437 GND I"F7g
GLIB_NC_DP4_C2M_P [~azs GND [B1o GND [az0 GND g1
GLIB_NC_DP4_C2M_N [——— GND [B13 GND GND [E2z
AL4 GND I"pi6 B2 GND "F>7
GLIB_NC_DP4_M2C_P [~AT5 GND [B1g GND g3 GND [F30
GLIB_NC_DP4_M2C N [——— GND 575 GND (g GND [F33
A38 GND I"535 GND 757 GND 736
GLIB_NC_DP5_C2M_P [~Agg9 GND [Bas GND [g1g GND [Fz3g
GLIB_NC_DP5_C2M_N [——— GND B3y GND [gi1 GND
A18 GND ["539 GND 75774 J1
GLIB_NC_DP5_M2C_P [~ATg GND GND [gi5 GND 37
GLIB_NC_DP5_M2C_N [——— 61 GND [gig GND 35
GLIB_NC_DP6_C2M_P |pao— anp 22 Gnp 222 &np [
_NC_DP6_C2M_P ["g37 G5 B22 Ji1
GLIB_NC_DP6_C2M_N [—— GND [~g&g GND [g33 GND (317
GLIB_NC_DP6_M2C_P [oro— Gnp oL Gnp [ 228 &np 227
_NC_DP6_M2C_P "g77 G14 B27 320
GLIB_NC_DP6_M2C_N [——— GND [Gi7 GND 830 GND 333
GLIB_NC_DP7_C2M_P | oz &np 320 enp [ 232 enp 28
_NC_DP7_C2M_P "g33 G23 B34 329
GLIB_NC_DP7_C2M N [— — GND [~G56 GND [g35 GND 335
B12 GND ["G29 GND |"B3g GND 7335
GLIB NG DP7 MaC N [ B o 222 G B2 o [38
_NC_DP7_M2C_| G35 J40
B28 GND "G3g E1 GND
GLIB_NC_DP8_C2M_P [g5g GND [Ga0 GND g7 K2
GLIB_NC_DP8_C2M_N GND GND g5 GND g3
GLIB_NC_DP8_M2C_P [oo— GND |2 GNp |2 GnD K8
_NC_DP8_M2C_P [gg H6 EIL K9
GLIB_NC_DP8_M2C N [— — GND [Hg GND g1z GND g1z
GLIB_NC_DP9_C2M_P | oND [P onp [ £ oND [R5
_NC_DP9_C2M_P "g55 HI5 E20 K18
GLIB_NC_DP9_C2M_N [——— GND H1s GND g23 GND [go1
GLIB_NC_DP9_M2C_P |og— Gnp [H2L Gnp [ E28 Gnp K22
_NC_DP9_M2C_P 55 H24 E29 K27
GLIB_NC_DP9_M2C_N GND 7 GND [g35 GND [g3g
D4 CGND "H30 GND "E35 GND "33
GBT_CLKO_M2C_P [p5 GND [Ha3 GND [E3g GND k36
GBT_CLKO_M2C_N GND [H3s GND Ezg GND [g3g
B20 GND [Hag GND GND
GaT LK1 MG N [ B2 o o
R CONN_GLIB_HPC CONN_GLIB_HPC CONN_GLIB_HPC
CLKO_M2C_P 5 —
CLKO_M2C_N HS < FPGA_PWR_OK (12)
G2 PSPAREL
CLKL_M2C P 7G5 NSPAREL
CLK1_M2C_N
K4 PSPARE2
CLK2_M2C_P |75 NSPARE2
CLK2_M2C_N
CLK3_M2C_p |35 pPM2F_HITOR_ALL (12)
CLK3_M2C_N nM2F_HITOR_ALL (12)
FL
PG_M2C [——
- b1 THE FOLLOWING ARE AVAILABLE AS
PG_C2M [—— GENERAL PURPOSE I/0: G2, G3, K4,
H2 .
PRSNT_M2C L [—— KS,J2,J3
HL
VREF_A_M2C [ —
VREF_B_M2C [——
B40
RESO [B1
RESL[——
D29
TCK B30
DI [ B3t
TDO [Ba3
™S [Daz
TRST_L [p35
GAL "C34
GAO "C30
SCL [ca1
SDA [———

>GND

MAPSA-LIGHT TEST BOARD (CORNELL U)
- = HOLES FOR SUPPORTING [Tite
"L 7 HOLES FOR MOUNTING THE BOARD. ____FPGA CONNECTOR _
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1.2 VOLT 500 MA ANALOG POWER SUPPLY (AVDD)

< MPAL_0_AVDD (10)
R13 1.0

—— A ~NN—~KMPAL_1_AVDD (10)
R15 1.0

—— AN —<KMPAL_2_AVDD (10)
R17 1.0

+—— AN —~KMPAL_3_AVDD (10)

us
LT3021
8 > R R10 1.0
PWR_IN <g VIN VouT
5 3
/SHDN  SENSE R12
c4 2 a 1 c5
& & DNCL 5 10K
10UF 9 2 pno7 H—x 10UF
GND el GND
GND
(6) FPGA_AVDD_EN ),
R19 10K GNDGND

GND <t——m— AN —m

THE FPGA NEEDS TO ASSERT 'FPGA_AVDD_EN'
TO ENABLE THE OUTPUT VOLTAGE.

CURRENT FOR EACH READOUT CHIP CAN BE
MEASURED.

R20 1.0
+—— "N —KMPAL_4_AVDD (10)

R23 1.0
L ANN—~<KMPAL_5_AVDD (10)

1.2 VOLT 500 MA DIGITAL POWER SUPPLY (DVDD)

U7 113021 /o5 10

PWR_IN < & i vour |2 . < MPAL_0_DVDD (10)
5 3
- /SHgN DSENSE ) . R27 | R28 1.0 CMPAL 1 DVDD (10)
Z Z DNCL 5 10K

10UF £ 2 bne7 10UF R29 1.0

+—— AN ——<KMPAL_2_DVDD (10)
GND el GND

GND R30 1.0

+—— AN —<KMPAL_3_DVDD (10)
(6) FPGA_DVDD_EN ),

R31 10K R32 1.0

GND t——AN——r GNDGND +—— AN —~KMPAL_4_DVDD (10)

THE FPGA NEEDS TO ASSERT 'FPGA_DVDD_EN'
TO ENABLE THE OUTPUT VOLTAGE.

CURRENT FOR EACH READOUT CHIP CAN BE
MEASURED.

R33 1.0
—— N —<KMPAL_5_DVDD (10)

1.2 VOLT 500 MA PERIPHERY LOGIC POWER SUPPLY (PVDD)

u1o0

LT3021 R34 10
PWR_IN <t 8 i vour |2 . < MPAL_0_PVDD (10)
5 3
. /SHgN DSENSE ) . R35 | R36 1.0 MPAL_1PVDD (10)
Z Z DNCL X 10K

10UF £ 2 bne7 10UF R37 1.0

+——— A"AN—<KMPAL_2_PVDD (10)
GND el GND

GND R38 1.0

¢—— AN —<KMPAL_3_PVDD (10)
(6) FPGA_PVDD_EN ),

R39 10K R40 1.0
GND GNDGND +—— A"ANA—KMPAL_4_PVDD (10)

. , R41 1.0
THE FPGA NEEDS TO ASSERT 'FPGA_PVDD_EN L A ———KMPAL_5_PVDD (10)

TO ENABLE THE OUTPUT VOLTAGE.

CURRENT FOR EACH READOUT CHIP CAN BE
MEASURED.

2.5 VOLT 50 MA BIAS VOLTAGE SOURCE (VCC_BIAS)

PWR_IN <}

C17
1.0

1
)

GND

u11 LT1461
2 VIN VOUT ; ; >VCC_BIAS
3 1
/SHDN  DNC1 [5—X
DNC5 X
7 c18 c19
2 DNC7 [g—X 1o 1o
G DNC8 —X : :
¥ GND GND

(6) FPGA_VBIAS_EN )

R42 10K

GND gt———AN—

@
z
O

THE 'VCC_BIAS' POWER SOURCE USES A PRECISION 2.5
VOLT REFERENCE. IT CAN SOURCE UP TO 50 MA.

THE FPGA NEEDS TO ASSERT 'FPGA_BIAS_EN' TO ENABLE

THE OUTPUT VOLTAGE.

2.5VOLT 1.5 A1/0 POWER SUPPLY (VDDPST)

SHEET-3

U6 111963 _*;LDDF;SOT
PWR_IN <g 2 VIN vout 4 » . < MPAL_0_VDDPST (10)
1 m 5
/SHDN < SENSE '——1 R14 1.0
c6 o 5 c7 ——— AN —~KMPAL_1_VDDPST (10)
a [a]
10UF 5 & 10UF R16 1.0
—— AN —<KMPAL_2_VDDPST (10)
GND e GND /18 10
+—— A~ A——K MPAL_3_VDDPST (10)
(6) FPGA_VDDPST_EN
GND Q—RE}\/@E— GNDGND rigi\/{?——((MPAL_4_VDDPST (10)
THE FPGA NEEDS TO ASSERT 'FPGA_VDDPST_EN' L R «mpaL 5 voDPST (10)
TO ENABLE THE OUTPUT VOLTAGE.
CURRENT FOR EACH READOUT CHIP CAN BE
MEASURED.
2.5VOLT 1.5 A LOCAL POWER SUPPLY (VCC_2.5)
us
PWR IN > LT1963 2 R26 0.05
_IN <3 VIN vouT >VCC_2.5
1 m 5
/SHDN < SENSE t——]
c11 2 4 c12
10UF 3 5 10UF
GND B GND
(6) FPGA_PWR_OK
GNDGND Uo
THIS SUPPLIES POWER TO THE GND<t+——29 T /RESET 4H(/RESET (6,12)
DEVICES ON THE TEST BOARD. IT IS 3
ENABLED WHEN THE FPGA BOARD x " IMR
IS ATTACHED AND POWERED. 21 vob
) WITH THE 'CT' PIN TIED
GND<t———— GND TO 'GND', THE RESET
Tpsasseizs  TIME IS 10 MSEC.

1.2 VOLT 500 MA LOCAL POWER SUPPLY (VCC_1.2)

U168 | 13021

8

R117 0.05

PWR_IN <3

VIN VOouT

5
]—v ISHDN ~ SENSE
c162 S g 1
10UF & GoNClFT
€ < bNne7 [

© <

GND

GNDGND
THIS SUPPLIES POWER TO THE DEVICES ON
THE TEST BOARD. IT IS NOT SWITCHED.

R116

C163 10K
/g 10UF
GND
GND

>VCC_1.2

» HIGH VOLTAGE INPUT DC INPUT +3.3 TO +5

ab% HV_PWR J3
——>GND

+ E
CON2 -

F1

1
2

;7 FUSE
CON2 GND /l\

PWR_IN

Ci6
33

GND

MAPSA-LIGHT TEST BOARD (CORNELL U)
ITitle
POWER SUPPLIES
ISize Document Number Rev
<Doc> V2
Date: Wednesday, June 17, 2015 [Sheet 3 of 12

4

1




THE INPUT IS CONFIGURED FOR 'LVDS'.

THE AC COUPLING CAPACITORS CAN BE
REPLACED WITH ZERO-OHM JUMPERS IF AC
COUPLING IS NOT DESIRED.

THE SY4016AR CHIP ACT AS LEVEL
TRANSLATORS. THEIR INPUT SIGNAL IS AT 2.5
VOLTS. THEIR OUTPUT SIGNAL IS AT 1.2 VOLTS.
THIS ALLOW DC COUPLING TO THE MAPSA-LIGHT

R43 100 Jiyrde
u12 '
©20 01 U162 SY54016AR
(2) FPGA_CLK+ > % : 14y clkino Qo 10 IN Q 7;« MPAL_0_CLK+ (10)
c22 0.1
(2) FPGA_CLK- ) iy 153 jcLKiN- Q0 9 SN Q Gc« MPAL_0_CLK- (10)
>%19 8 VCe #Ds VCC_2.5
INTERNAL BIAS RESISTORS KEEP UNUSED T e ar L1t veco FS——pvec 12
'CLKIN' INPUTS AT SAFE LOGIC LEVELS. %—=— /CLKIN1 Q1 2 oD
GND [——F>
17 5 19 ~GnD
THE 'CLK_SEL' PIN CONTAINS AN INTERNAL ~ Rl “r, GND_PAD
PULL-DOWN RESISTOR TO SELECT 'CLKINO'. »%—=¥ CLK_SEL Q2
1 U163 SY54016AR
FOR DIVIDE-BY-1 OUTPUTS, LEAVE THE ~ I 0s 22 2 o« wmpaL1cikeq0)
3-LEVEL 'DIVX PINS OPEN. X*—= DIVB m 3 6
3 Q3 /IN Q<K MPAL_1_CLK- (10)
»*—= SFOUTAO 8 vee 25
B S .
FOR 'CML' OUTPUTS, CONNECT THE eND<+—— 24 srouTar oa A ) veer, -
3-LEVEL 'SFOUTX1' PINS TO 'GND' AND 31 40 *—=— VT VCCco (——>VCC_1.2
LEAVE THE 'SFOUTX0' PINS OPEN. SFOUTBO Q4 J I GND
eNo<——32y srouteL a8 9 S
THE 'OEX PINS CONTAINS AN 16, oa *r, GND_PAD =
INTERNAL PULL-UP RESISTOR TO 18 Q5
ENABLE THE OUTPUTS. < % OEB U164 SY54016AR
06 |38 2y N Qo H————K  MPAL_2_CLK+ (10)
Q6 135 EN P Q 6_« MPAL_2_CLK- (10)
30 VCC 8a{>VCC_2.5
7
° 29 T veeo [F2——vec 12
1Q7 4
GND ——>GND
Q8 2 GND_PAD - oD
26
108 F=—x
U165  SY54016AR
0o |25 2y N o H————<K MPAL_3_CLK+ (10)
Q9 L 24 el /IN Q 6;« MPAL_3_CLK- (10)
Loso 13 VCC 8#DVCC_Z.S
21* THE 'LOSX PINS ARE NOT w 1l veco FEovecaz2
Los1 X USED IN THIS DESIGN. 4
112 ~vee 25 GNP eNe
VDD 2.
44 GND_PAD - >GND
VDDOA [——>VCC_25
34
VDDOB vee.25 U166 SY54016AR
oD F&——=GND 2y N Qo H————< MPAL_4_CLK+ (10)
GND 122 ~eND 8 /IN Q 6_« MPAL_4_CLK- (10)
2 e GND 22— =GND vee F8——vee 25
2 NC28 GND_PAD YY) eyt veco |[——svee 1.2
GNp FA——GND
SI53302

PIN 45 IS THE "GND PAD" ON THE
BOTTOM OF THE QFN PACKAGE.

GND_PAD [—>GND

U167 SY54016AR

2 IN Q 7;« MPAL_5_CLK+ (10)
SN Q 16 < < MPAL_5_CLK- (10)
\V[ele} 8a{>VCC_2.5

K—— VT vceo (———>VCC_1.2

GND 4aDGND

GND_PAD [—>GND
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U203

U13 SN65LVDT2 74LVC1G14

Ui4

(2) pF2M_CLKCONF >%—3¢ +IN

110 OHM

(2) NF2M_CLKCONF >%—4a N

THIS BUFFER ACCEPTS A
SINGLE 'CLKCONF'
CONFIGURATION CLOCK FROM
THE FPGA AND FANS IT OUT
TO THE 6 MPA CHIPS.

uU18

(2) pF2M_ENCONF >>——3a +IN

110 OHM

(2) NF2M_ENCONF >%—4¢ AN

THIS BUFFER ACCEPTS A
SINGLE 'ENCONF'
CONFIGURATION ENABLE
SIGNAL FROM THE FPGA AND
FANS IT OUT TO THE 6 MPA

CHIPS.

U23

(2) pF2M_CALSTROBE >F—3a +IN

(2) nNF2M_CALSTROBE >F—4v AN

3 5 4 2
(2) pF2M_DATACONF >>———=% +IN  OUT 51/Y AT
4 110 OHM 1 VEC_2.5<4———>- vCC NC
(2) NF2M_DATACONF )>——% [N VCC [—5—>VDDPST GND<t—2 GND
2 [HYS!
GND ———>GND
DATACONF FROM THE FPGA
JP7
74AUC1G79 U197 R203 33
% i 2y p Q 5 < MPAL_0_DATACONF (10)
—— << MPAL_0_OUTCONF (10) 1 8
CLK VvCC aDVDDPST
GND #DGND
JUMPER2
JP8
74AUC1G79 U198 R204 33
; i 2y b Q 5 < MPAL_1_DATACONF (10)
N < MPAL_1_OUTCONF (10) 1 8
CLK VCC aDVDDPST
GND aDGND
JUMPER2
JP9
74AUC1G79 U199 R205 33
; i 2y b Q > < MPAL_2_DATACONF (10)
—— << MPAL_2_OUTCONF (10) 1 8
CLK VCC aDVDDPST
GND #DGND
JUMPER2
JP10
74AUC1G79 U200 R206 33
% i 2y p Q 5 < MPAL_3_DATACONF (10)
——— << MPAL_3_OUTCONF (10) 1 3
CLK VCC ﬁVDDPST
GND ——>GND
JUMPER2
JP11
74AUC1G79 U201 R207 33
; i 2y b Q > < MPAL_4_DATACONF (10)
N < MPAL_4_OUTCONF (10) 1 8
CLK VCC [-;—>VDDPST
GND #DGND
JUMPER2
JP12
74AUC1G79 U202 R208 33
; i 2y b Q < MPAL_5_DATACONF (10)
—— << MPAL_5_OUTCONF (10) 1 3
CLK VCC [-;7—{>VDDPST
GND ADGND
JUMPER2
U26  SN65LVDS1
Sy N +ouT A < pM2F_OUTCONF (2)
VCC_Z.SQ»% VCC -OuUT 3%( nM2F_OUTCONF (2)
GND<t+———— GND
OUTCONF TO THE FPGA

THE JUMPERS ON THE LEFT PROVIDE A BYPASS PATH FOR THE CONFIGURATION DATA STREAM. FOR NORMAL
OPERATION, INSTALL JUMPERS FROM 1-TO-2 AND FROM 3-TO-4. TO BYPASS A CHANNEL, INSTALL A JUMPER FROM

1-TO-3 AND LEAVE 2-TO-4 OP

EN.

THE FLIP-FLOPS ON THE RIGHT CONVERT THE SERIAL SHIFT-REGISTER CHAIN INTO AN 'SPI' CHAIN. THE FLIP-FLOPS

WILL BE CLOCKED BY AN INVERTED COPY OF 'CLKCONF'.

THE FLIP-FLOPS ARE POWERED FROM 'VDDPST', WHICH IS THE SWITCHED SUPPLY THAT POWERS THE I/O LOGIC

ON THE MAPSA CHIPS. THIS PREVENTS DRIVING ANY SIGNALS TO AN UNPOWERED MAPSA CHIP. THE SERIES
RESISTORS PROVIDE SOURCE-SERIES TERMINATION.

110 OHM

THIS BUFFER ACCEPTS A
SINGLE 'CALSTROBE'
CALIBRATION STROBE SIGNAL
FROM THE FPGA AND FANS IT
OUT TO THE 6 MPA CHIPS.

u1s
SN65LVDT2
5 2 18 R44_ 33
out AL Y1
L 4 16 R45 33
vCe [—F>VCC_ 25 A2 v2
GND [=———>6NP 6 14 R46_33
A3 Y3
8 12 R47 33
Al Y4
11 9 R48 33
A5 Y5
13 7 R49 33
A6 Y6
15 5
A7 Y7
17 3
A8 Y8
1)-— 20 ¥ ¥ ¥ ¥ x
19? 10E VCC [1p ! >vce 25 54 Sl ol ol 3l g
20E  GND [——>GND XL =
o o o o o o
74ALVC244
£>GND
u20
SN65LVDT2
5 2 18 R50 33
out AL Y1
4 16 R51 33
vee abvcc 25 A2 v2
GND [->——>GND o N e
A3 Y3
8 12 R53 33
Al Y4
11 9 R54 33
A5 Y5
13 7 R55 33
A6 Y6
15 5
— N A7 Y7
17 3
— ¥ A8 Y8
1 —_— 20 X X X X X X
19’ 10E VvCC TDVCC 25 34 gL 8 3l 3l 5
20E  GND [——>GND A LLLS
o o o o o o
74ALVC244
~GND
u24
SN65LVDT2
5 2 18 R56_ 33
out AL Y1
L 4 16 R57 33
vce 5——>VCC_25 A2 v2
GND [—>GND 6 M e
A3 Y3
8 12 R59 33
Al Y4
11 9 R60_ 33
A5 Y5
13 7 R61_ 33
A6 Y6
15 5
—¥ A7 Y7
17 3
—¥ A8 Y8
1 —_— 20 X X X X X X
7o 10E vec Fp—>vec 25 8) S) 8l 8l 8l 3
(7)/LOGIC_DRIVE_EN 20E  GND SGND 5 22
o o o o o o
74ALVC244
THE '/LOGIC_DRIVE_EN' SIGNAL IS USED TO ENABLE SENDING >GND

DIGITAL SIGNAL LEVELS TO THE MAPSA-LIGHT INPUT PINS. IT IS
POWERED FROM 'VDDPST'. THE OUTPUT WILL BE PULLED HIGH,
TRI-STATING THE DRIVER CHIPS, UNTIL 'VDDPST' POWER APPEARS.

VCC_2.5

e

1 1 1 1
T T

@
z<l—4
O

<
Q
O
N
o

U

1 1 1
i91 /E 83 /E 84 EZBS

1 1 L 1 1 1
/I\CZBG /1\0287 /I\CZBS /I\CZBQ /I\giQO /FZQS

SHEET-5

{ MPAL_0_CLKCONF (10)
{ MPAL_1_CLKCONF (10)
{ MPAL_2_CLKCONF (10)
{ MPAL_3_CLKCONF (10)
{ MPAL_4_CLKCONF (10)

<{ MPAL_5_CLKCONF (10)

MPAL_0_ENCONF (10)
MPAL_1_ENCONF (10)
MPAL_2_ENCONF (10)
MPAL_3_ENCONF (10)

MPAL_4_ENCONF (10)

2NN N AN NN

MPAL_5_ENCONF (10)

<{ MPAL_0_CALSTROBE (10)

< MPAL_1_CALSTROBE (10)

< MPAL_2_CALSTROBE (10)

< MPAL_3_CALSTROBE (10)

< MPAL_4_CALSTROBE (10)

< MPAL_5_CALSTROBE (10)

THE PULLDOWN RESISTORS KEEP THE
MAPSA-LIGHT INPUTS AT A LOGIC ZERO
UNTIL THE DRIVER IS ENABLED.

MAPSA-LIGHT TEST BOARD (CORNELL U)
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3 u27 5N65L¥DT2 THE AD5144 IN THE 20-PIN TSSOP S H E ET 6
(2) pF2M_DATAUTIL >>——¥ +IN  OUT PACKAGE DOES NOT HAVE A'RESET' =
110 OHM DI
(2) nF2M_DATAUTIL S>———49 N vee %«Dvcc_z.s PIN NOR A'DIS' PIN.
GND [——>GND vee 25 R62 22K
U1E AD5144 —<
Y e THE UTILITY CONFIGURATION BIT
u28 SN65LVDT2 74LVC1G14
(2) pF2M_CLKUTIL >——— 34 1N ouT |2 CLKUTIL A Ne {ICLKUTIL(12) CLKUTL 18 sk viog FH——VCE25  yeg o5 PATTERN IS 48-BITS LONG. IT CAN BE
110 OHM 2> ——>vce 25 -
@i 24" e [ e s Ne vee e e CLOCKED AT UP TO 50 MHZ.
NP - vss L& ~onp s THE 56-BIT FPGA REGISTER SHOULD BE
CLOCKED OUT FROM THE 'MSB' AND
u30 2
20 SNESLVDT2 74LVC1G14 GND [———>GND I 33 CLOCKED INTO THE LSB.
(2) PF2M_ENUTIL >———24 s ouT |2 ENUTIL A g /ENUTIL (12) eND
(2) nNF2M_ENUTIL >F—4a110 o 1a{>VCC 25 Ne S 3«{;&%—2'5
nF2M_| AN vee 2. GND
GND [~=———>CND et BIAS VOLTAGE CONTROL
THE 'ENUTIL' SIGNAL IS ACTIVE-HI.
SOME UTILITY LOGIC REQUIRES AN
ACTIVE-LOW SIGNAL.
us3 us4
14 9 14 9
SER_IN  SER_OUT SER_IN  SER_OUT
U3 JCLKUTIL 1 JCLKUTIL 1
/ENUTIL 1y A v e RCLK 12y relk QH F——<FPGA_DVDD_EN (3) RCLK 120 o1k oH
2 vee [z >VeC. 25 6 6
Bg GND >GND QG ——<KFPGA_VDDPST_EN (3) QG
74LVC1G08 GND<——23 o QF %(SS_S_FROM_FPGA ) GND<—23y /o QF 2 UTILITY DIGITAL OUTPUT
(3,12) IRESET ), 10 /CLR QE 4%(35_4_FROM_FPGA ) 10 /CLR QE 4
o 3 (SS_3_FROM_FPGA (9) o 3 gIEJI_QrI};ALI]TDgLA IéRTIT_:\éI%'aSV:/a!TH MSB' FIRST.
Qc 2ﬁ<<SS_2_FROM_FPGA ®) Qc 2ﬁ<<FPGA_VBIAS_EN ®3)
1 1 DATA IS TRANSFERRED TO THE OUTPUT
QB [=——<KSS_1FROMFPGA (3) Q8 =—<KFPGA_PVDDEN (9 PINS ON THE TRAILING, RISING EDGE OF
oA FB——((ss_0_FROM_FPGA (8) oA FB—(<FPGA_AVDD_EN (3) 'RCLK". THIS IS DRIVEN BY THE TRAILING,
RISING EDGE OF EITHER '/RESET' OR
'JENUTIL'".
VCC LDVCC_Z.S VCC LDVCC_Z.S
8 SND 8 SND ALL OUTPUT PINS WILL BE RESET TO
GND ‘ GND ’ ZERO AT POWER-UP.
74LV595A 74LV595A
UTILITY DIGITAL OUTPUT
uss uss U37 _ SN65LVDS1
10 SER_IN  SER_OUT 9 10 SER_IN  SER_OUT o 5 IN  +OUT 4H(pl\/IZF_OUTUTIL (@]
LCLKUTL 2, 0 ¢ /SER_OUT [— LCLKUTL 2 /SER_OUT [— VCC_2-5<}% Ve -0UT <K nM2F_OUTUTIL (2)
15 15 GND< GND
GND<t+——9 CLK_INH GND<t——9 CLK_INH
ENUTIL 1) shio ENUTIL 1) shio
o o UTILITY DIGITAL INPUT
(12) MPAL_1_HITOR_LATCH >)>—— H H
(12) MPAL_0_HITOR_LATCH 3 50, 51¢ SERIALI DATA LEAVES WITH 'MSB' FIRST. INPUT 'QH'
IS THE 'MSB'.
(10) l\/lPAl._S_El\/lPTY)H4 F 40
3 3 DATA IS LATCHED IN THE INTERNAL SHIFT REGISTER vce_ 25
(10) MPAL_4_EMPTY > E E ON THE RISING EDGE OF 'ENUTIL'. IT STREAMS OUT 4
(10) MPAL_B_EMPTY>H14 D (12) MPAL_5_HITOR_LATCH >%14 D ON THE RISING EDGE OF 'CLKUTIL". J_ J_ _T_ _T_ _T_ _T_ _T_ _T_ _T_ _T_ _T_ _I_
(10) rx/lPAl._Z_Erx/lPTY)H13 c (12) MPAL_4_HITOR_LATCH >H13 c
(10) MPAL_1_EMPTY >} 12| vee |18 VCC_25 (12) MPAL_3_HITOR_LATCH ) 12| vee |18 vee. 25 /E:ioz /Fo:.le /Ezl% /Ezl% /E:iw Eiga Eigg /Eeioo /Eeim Eios /Fo:im gios
(10) MPAL_O_EMPTY>H11 A GND L8 ~GND (12) MPAL_2_HITOR_LATCH >H11 A GND L8 ~GND ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
GND BYPASS CAPACITORS
74LV165A 74LV165A

UTILITY DIGITAL INPUT

MAPSA-LIGHT TEST BOARD (CORNELL U)
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° UTILITY CONFIGURATION
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@) pF2M_DATARO>F—3§ N ouT

u38 SN65LVDT2
5

110 OHM 1

(2)nF2M_DATARO>>——4i N vCC [3———>VDDPST

GND —>GND

DATARO FROM THE FPGA

SHEET-7

< MPAL_0_CLKRO (10)
< MPAL_1_CLKRO (10)
< MPAL_2_CLKRO (10)
< MPAL_3_CLKRO (10)
< MPAL_4_CLKRO (10)

< MPAL_5_CLKRO (10)

{ MPAL_0_SHUTTER (10)
< MPAL_1_SHUTTER (10)
< MPAL_2_SHUTTER (10)
< MPAL_3_SHUTTER (10)
<{ MPAL_4_SHUTTER (10)

<{ MPAL_5_SHUTTER (10)

R202 33
JP1
% i < MPAL_0_DATARO (10) 5 U191 74AUC16279
N\ Q D =——~K MPAL_0_OUTRO (10)
R196 33 \pppsT 8 vee oLk ek
JUMPER2 GND< GND
P2
% % < MPAL_1_DATARO (10) 5 U192 74AUC1GZ79
Q p ———<< MPAL_1_OUTRO (10)
R197 33 VDDPSTQ* VCC CLK L
JUMPER2 GND< GND
JP3
% ﬁ“ < MPAL_2_DATARO (10) 5 U193 74AUC1GZ79
N Q D =—<< MPAL_2_OUTRO (10)
R198 33 \pppsT g vee ok ek
JUMPER2 GND<] GND
JP4
; % < MPAL_3_DATARO (10) 5 U194 74AUC1(3279
"/ Q p =—<< MPAL_3_OUTRO (10)
R199 33 \pppsT g vee ok kk
JUMPER2 GND<] GND
JP5
; ﬁ“ < MPAL_4_DATARO (10) U195 74AUC1(3279
N Q p ——<< MPAL_4_OUTRO (10)
R200 33 \pppsT g vee  cik kk
JUMPER2 GND< GND
JP6
; % < MPAL_5_DATARO (10) U196 74AUC1(3279
Q p =——<K MPAL_5_OUTRO (10)
R201 33 \pppsTo g vee ok ek
JUMPER2 GND<] GND
U53  SN65LVDS1
Sy N +ouT A < pM2F_OUTRO (2)
vee 25— vee -out F2————K nM2F_OUTRO (2)
GND<t+———— GND
OUTRO TO THE FPGA

THE JUMPERS ON THE LEFT PROVIDE A BYPASS PATH FOR THE READOUT DATA STREAM. FOR NORMAL
OPERATION, INSTALL JUMPERS FROM 1-TO-2 AND FROM 3-TO-4. TO BYPASS A CHANNEL, INSTALL A JUMPER FROM

1-TO-3 AND LEAVE 2-TO-4 OPEN.

THE FLIP-FLOPS ON THE RIGHT CONVERT THE SERIAL SHIFT-REGISTER CHAIN INTO AN 'SPI' CHAIN. THE FLIP-FLOPS
WILL BE CLOCKED BY A COPY OF 'CLKRO'. INVERSION IS NOT NEEDED, SINCE THE MAPSA CHIPS USE THE FALLING

EDGE FOR THE READOUT SHIFT REGISTERS,

THE FLIP-FLOPS AND THE LVDS RECEIVER ARE POWERED FROM 'VDDPST', WHICH IS THE SWITCHED SUPPLY THAT
POWERS THE I/O LOGIC ON THE MAPSA CHIPS. THIS PREVENTS DRIVING ANY SIGNALS TO AN UNPOWERED MAPSA

CHIP. THE SERIES RESISTORS PROVIDE SOURCE-SERIES TERMINATION.

pM2F_3_OUTMEM (2)

nM2F_3_OUTMEM (2)

pM2F_4_OUTMEM (2)

nM2F_4_OUTMEM (2)

pM2F_5_OUTMEM (2)

nM2F_5_OUTMEM (2)

u40 SN65LVDT2 ua1 74ALVC244
(2) PF2M_CLKRO Y>——34 «n ouT [ 2y a1 va|E BEAR
(2) NF2M_CLKRO S)——24f 1.},(\), OHMVCC 4% SVCC_25 LN o |16 R64 33
GND -5——1>GND 6) ., Y R65 33
8 " va 12 R66 33
11 AS vs 9 R67 33
THIS BUFFER ACCEPTS A 13 ; R68 33
SINGLE READOUT CLOCK FROM A6 Y6
THE FPGA AND FANS IT OUT TO 15, v 15
THE 6 MPA CHIPS. . s § f § § § §
A8 Y8 —X ©y NNy o O
1) o 20 VCC_ 25 &y mp mp xp wp &
~GND
u43 SN65LVDT2 u4s 74ALVC244
(2) pF2M_SHUTTER S>——24 v ouT > 2 vy |18 R69_ 33
110 OHM
(2) NF2M_SHUTTER »>——"4 1IN vCe [3———>VCC 25 LN o |18 R70, 33
GND -5——1>GND 6) ., ST R71_33
THIS BUFFER ACCEPTS A SINGLE 8, A va |12 RZR
"SHUTTER" FROM THE FPGA AND FANS IT 11 9 R73_ 33
OUT TO THE 6 MPA CHIPS. AS Y5
13 A6 v6 7 R74 33
R164 10K 15 A7 Y7 M ¥ x| x| x| x x
VeC. 2.5 17 3 S DD DS S
U189 —N A8 Y8 ——X DDy O N
VDDPST R165 10K 2 R oD I 4 _ 1 OE  vee 20 SVCC 25 Xy ) Xy X )
L1Ne vee gaDVDDPST L 19)206 onp 2—GND
GND (——>GND =>GND
74LVC1G06
L—<< /LOGIC_DRIVE_EN (5) THE PULL-UP OR PULL-DOWN
THIS OPEN-DRAIN INVERTER IS USED TO ENABLE R s T A S T
SENDING DIGITAL SIGNAL LEVELS TO THE LEVEL UNTIL THE DRIVER IS
MAPSA-LIGHT INPUT PINS. IT IS POWERED FROM ENABLED
'VDDPST'. THE OUTPUT WILL BE PULLED HIGH, :
TRI-STATING THE DRIVER CHIPS, UNTIL 'VDDPST'
POWER APPEARS.
U47  SNB5LVDS1 U52  SNB5LVDS1
(10) MPAL_O_OUTMENI)F—Si IN  +OUT 4H< pM2F_0_OUTMEM (2) (10) MPAL_S_OUTMEM)F—Si IN  +OUT 4H<
VCC_25<——21 vee -ouT <K nM2F_0_OUTMEM (2) vee 25— vee -out K
GND<t+——— GND GND<t+——— GND
U54  SNB5LVDS1
U49  SNB5LVDS1 5 4
10) MPAL_4_OUTMEND)>————>4 =
(10) MPAL_l_OUTMENI)F—Si IN  +OUT 4H< pM2F_1_OUTMEM (2) o o ». mouT <
1 3 VCC_2-5<}»% vee -out B—<K
Vccéﬁ-l‘gd»z vce -ouT —<K nM2F_1_OUTMEM (2) GND<——={ GND
<— GND
U55  SNB5LVDS1
U50  SNB5LVDS1 5 4
10) MPAL_5_OUTMEN)>————># =
(10) MPAL_z_OUTMEM)%—Sa IN  +OUT 4H< pM2F_2_OUTMEM (2) o o ». mouT <
1 3 VCC_2-5<}»% vee -ouT =K
VC06§-8<}»2 vce  -ouT <K nM2F_2_OUTMEM (2) GND<t+—={ GND
<+——{ GND
vce_25

1
1 1 L 1 L L 1L 1 L
/IEiZS /ITOZ 15 /Eilﬁ /E317 /F318 ?319 /IESZO ?321 /EG:;-ZZ /FSZS

e BYPASS CAPACITORS

MAPSA-LIGHT TEST BOARD (CORNELL U)
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R175 10K R176 10K
(6) SS_O0_FROM_FPGA > GND <MPAL_0_STROBE (10) (6) SS_2_FROM_FPGA >, GND <MPAL_2_STROBE (10)
us6 SN65LVDT2 U57  74AUC1G126 o U58  SNB5LVDS1 us59 SN65LVDT2 U0 74AUC1G126 o 140 U61  SN65LVDS1
R75_ 14 R76_ 14
%) F2M_O_PSTROBE>>——3' AN ouT 2 A Ry g Sy N +ouT 4H<M2F_O_PSTROBE @ @ F2M_2_PSTROBE>>——3' AN ouT [ 2 A Ry g Sy N +ouT 4H<M2F_2_PSTROBE @
4 |110 OHM 1 1 VCC [z—>VCC 25 1 3 4 |110 OHM 1 1 VCC [z—>VCC 25 1 3
(2) F2M_0_NSTROBE )>———¥ -IN  vCC [5——1>VCC_25 OE GND [—>GND VCC_25<t———- vcC  -ouT ———<KM2F_0_NSTROBE (2) (2) F2M_2_NSTROBE )>———¥ .IN  vCC [5——>VCC_25 OE GND >GND VCC_25<t+———- vcC  -ouT ————<KM2F_2_NSTROBE (2)
GND ——1_>GND GND<t——— GND GND ——1>GND GND<+——+ GND
R174 10K R177 10K
GND <{MPAL_0_STRIP1 (10) GND {MPAL_2_STRIP1 (10)
U62 SN65LVDT2 U63  74AUC1G126 o U64  SNB5LVDS1 u65 SN65LVDT2 U66  74AUC1G126 s 140 U67  SN65LVDS1
R77 14 R78 14
(2) F2M_0_PSTRIP1 >%—3v AN ouT 2 A Ry g Sy N +ouT 4H(r\AzF_o_PSTRlPl @ (2) F2M_2_PSTRIP1 >%—3v AN ouT [ 2 A Ry g Sy N +ouT 4H<M2F_2_PSTRIP1 @
4 |110 OHM 1 1 vce 5—>VCC_ 25 1 3 4 110 OHM 1 1 vce 5—>VCC 25 1 3
(2) F2M_O_NSTRIP1 >)>———) -IN vce 5—>VCC 25 OE GND [——{>GND VCC_2.5<G———5— vcC  -ouT [———<KM2F_0_NSTRIPL (2) (2) F2M_2_NSTRIP1 >)>——¥ -IN vCce 5—>VCC 25 OE GND >GND VCC_25<t———- vce -ouT ——<KM2F_2_NSTRIPL (2)
GND ——>GND GND<t————= GND GND ——>GND GND<+———— GND
R173 10K R178 10K
GND {MPAL_0_STRIP2 (10) GND {MPAL_2_STRIP2 (10)
u68 SN65LVDT2 U69  74AUC1G126 79 140 U70 _ SN65LVDS1 u71 SN65LVDT2 U72  74AUC1G126 R8O 140 U73  SN65LVDS1
(2) F2M_0_PSTRIP2 S>——24 s ouT [ 2y My g ) N +oUT F———<KM2F_0_PSTRIP2 (2) (2) FaM_2_PSTRIP2 S>——24 sn ouT [ 2y My g ) N +oUT F———<KM2F_2_PSTRIP2 (2)
4 |110 OHM 1 1 vCC [z—>VCC 25 1 3 4 |110 OHM 1 1 vCC [z—>VCC 25 1 3
(2)F2M_O_NSTRIP2 »>——— -IN  vCC [ ——>VCC 25 OE GND [—>GND VCC_25<t———— vee  -ouT [——<KM2F_0_NSTRIP2 (2) (2) F2M_2 NSTRIP2 »>———) N VCC [——>VCC 25 OE GND >GND VCC_25<+———— vce  -ouT [——<KM2F_2_NSTRIP2 (2)
GND ——_>GND GND<t———— GND GND ——>GND GND<t+—— GND
R172 10K R179 10K
GND <{MPAL_0_STRIP3 (10) GND <{MPAL_2_STRIP3 (10)
u74 SN65LVDT2 U75  74AUC1G126 . o U76 _ SNB5LVDS1 u77 SN65LVDT2 U78  74AUC1G126 6 140 U79  SN65LVDS1
TRI R8L 14 TRI R82 14
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STRIP AND STROBE BUFFERING

ON THE MPA-LIGHT, STRIP AND STROBE ARE BI-DIRECTIONAL SIGNALS AT 160 MHZ. ON THE CABLE, THEY ARE UNI-DIRECTIONAL SIGNALS ON INDEPENDENT LVDS PAIRS.

THE 'SS_x_FROM_FPGA' SIGNAL MUST BE NEGATED (LOW) WHEN THE MPA-LIGHT CHIP IS SENDING DATA TO THE FPGA. THE BUFFER IS TRI-STATED IN THIS CONDITION.

BYPASS CAPACITORS

THE 'SS_x_FROM_FPGA' SIGNAL MUST BE ASSERTED (HIGH) WHEN THE MPA-LIGHT IS RECEIVING DATA FROM THE FPGA. THE BUFFER IS ENABLED IN THIS CONDITION. __ MAPSA-LIGHT TEST BOARD (CORNELL U)
THE 'SS_x_FROM_FPGA' SIGNALS WILL ALL BE NEGATED (LOW) AT POWER-UP. THE 10K PULL-DOWN RESISTORS WILL PROVIDE A LOGIC '0'. STRIP / STROBE BUFFERS 0,1,2
ISize Document Number Rev
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STRIP AND STROBE BUFFERING
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ON THE MPA-LIGHT, STRIP AND STROBE ARE BI-DIRECTIONAL SIGNALS AT 160 MHZ. ON THE CABLE, THEY ARE UNI-DIRECTIONAL SIGNALS ON INDEPENDENT LVDS PAIRS.

THE 'SS_x_FROM_FPGA' SIGNAL MUST BE NEGATED (LOW) WHEN THE MPA-LIGHT CHIP IS SENDING DATA TO THE FPGA. THE BUFFER IS TRI-STATED IN THIS CONDITION.

BYPASS CAPACITORS

MAPSA-LIGHT TEST BOARD (CORNELL U)

STRIP / STROBE BUFFERS 3,4,5

Document Number
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THE 'SS_x_FROM_FPGA' SIGNAL MUST BE ASSERTED (HIGH) WHEN THE MPA-LIGHT IS RECEIVING DATA FROM THE FPGA. THE BUFFER IS ENABLED IN THIS CONDITION.

THE 'SS_x_FROM_FPGA' SIGNALS WILL ALL BE NEGATED (LOW) AT POWER-UP. THE 10K PULL-DOWN RESISTORS WILL PROVIDE A LOGIC '0". e
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R114
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W—| é—+>GND
™
E [1o)
pw 2 EN A N R2 10
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o
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- V1A MCPGO61 < MPAL_1_VBIAS (10)
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g _
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GMD { MPAL_3_VBIPRE (10)
GND < MPAL_4_VBIPRE (10)
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—| é—pGND
E 1)
paw ER N N R8 10
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o _
U4
- U1C | Mmcpeos1 < MPAL_1_VBIFEED (10)
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[32]
7
<
<
o
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28]
<
o
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THE OUTPUT RESISTOR IS INTENDED TO ISOLATE THE CAPACITIVE LOAD
FROM THE OP-AMP, IF NECESSARY. IT CAN ALSO BE USED TO MEASURE
THE BIAS CURRENTS.

THE DIGITAL POTS ARE NON-VOLATILE. THEY WILL BE WHERE THEY WERE
LAST PROGRAMMED WHEN POWER IS APPLIED.

WITH A 52.5K SERIES RESISTOR AND 'VCC_BIAS' AT 2.5 VOLTS, THE
OUTPUT VOLTAGE RANGE IS FROM 0.0 VOLTS TO 0.4 VOLTS. WITH
256 TAPS, THE STEP SIZE WILL BE 1.56 mV.
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A RISING EDGE ON A 'HITOR' SIGNAL FROM THE MAPSA-LIGHT WILL LATCH A'1"' IN THE IS H E ET-12

CORRESPONDING FLIP-FLOP. IF ANY FLIP-FLOP IS SET, THE FPGA WILL SEE THE ASSERTED

u1s7 'HITOR_ALL' SIGNAL. THE FPGA CAN THEN DETERMINE WHICH CHIP ASSERTED 'HITOR' BY READING
(6) /ENUTIL 1y, 0R2 |4 THE UTILITY CHAIN.
2 5
U159 U160 U161 B vce B>Vee_2.5 AT THE START OF A UTILITY CONFIGURATION OPERATION, THE LEADING EDGE OF 'ENUTIL' WILL
N N N onp 2 menp LATCH THE 'HITOR_LATCH' VALUES IN THE READOUT SHIFT REGISTER. THE OR-GATE AND INVERTER
LINe vee fa——vee 25 — 2 ¢ vee fa——vee 25— e vee Ve 25 CIRCUIT WILL THEN GENERATE A SHORT ACTIVE-LO PULSE. IT WILL CLEAR THE LATCHES ON THIS
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(10) MPAL_3_HITOR > 3 Ly ok o F—x
R107 10K ! /PRE \Y/ele LDVCC_Z-S
GND<}—\/\/\J o 4
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