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On-Card-Bus and VME-- Interface

Translator & Transceiver Control
to the 6 VME-- Interface Device VME-- to OCB VME - -
DIR, OE_B, and LE pins. INTERF ACE BUS
There is Hardwired Oversight Logic
on some of these control signals. U358 3.3V
BSPT 7 VME - -
FPGA BSPT_SEND_VME _DTACK_B ‘[>O DTACK-B
GEOQ_ADRS(6:0) _DO
ALLOW_BUSSED_IO 0.C.
VME - - SYS_RESET_B fcr)om Hordwired S aLve38
versight Logic 4LV A
ocB WRITE _B
Bus
Management DS_B
ADRS(23:1) 2.5V ? U357 ? 3.3V u3s4 ? 3.3V
U351 .
DIR 16 Bit LE 16 Bit
Translator Transparent
OE_B OE_B
=== ~===1 Latch VME - -
16 16 16 ADRS(16:1)
v 1 ! H H
3.3V
>
FPGA ADRS(23:1) 1| A B
74AVCAH164245 74LVC16373
DS_B
VME__ F |
Visible [ WRITE_B / -
Registers 2.5V o U356 o 3.3V U353 3.3v
9 RESET_B , | ? Q Q e
U351 < CABD | DIR Trlisi;:” E TquespE(;JI:ent ADRS(23:17)
al 2 OE_B] OE_B| Latch
2 A DS_B
| ¢ 14 14 WRITE _B
Y ' EEY
- RESET_B
< A oy
Sl 2 v 2 5 L-{>—J CMOS —<<
0l w ~| © A B N
D(15:0) Al & o S
Base zl 0o ¢ 74AVCAH164245 74LvC16373  GEO_ADRS_O
Function ADRS(23:1) | = # o GEO_ADRS_(6:4)
FPGA | <
DS_B | nl
< ¥l o
VME -- WRITE_B , | 0| 4 2.5V ¢ U355 3.3V U3s2 3.3V
Visible
Registers | RESET_B / | DIR 16 Bit DIR 16 Bit
GA(B:0) | OE_B Translator OE_B Transceiver
Ut < = — VME -~
16 6 16 Data Bus
— < + =<
3.3V
CMOS
A B A B
74AVCAH164245 74LVT16245
Topological <~ DUS0)
Processor ADRS(23:1)
Bulk_2V5
FPGA DS_B GEO_ADRS -1 v WV 0 JMP1
UlK _
xMEb'l' WRITE B CEO_ADRS-2 WA JMP2
ISible Bulk_2V5 O"\N\/_j
Registers RESET_B GEO-ADRS_3 ) JMP3
GA(6:0)
uz
\ /
N DIR Hi--> A is an Input
On-Card-Bus B is an Output

2.5V CMOS Rev. 16-Sept-2013



CIP Front Panel

| VDS Transceivers

The LVDS Transceiver Master Enable
and Failsafe Pins Are Controlled
by Separate Jumpers for the
Upper and Lower CTP Connectors.

u60:U68
DS91M040
J10 DRV_ENB ——
Upper Connector REC_ENB_B ———
33 Signals
CTP 00:31, 64
LVDS Level
110 Ohm

LVDS Tronsceiver
Terminator

CTP
LVDS Cable
Connectors
U51:U59
DS91M040
Jn DRV_ENB —
Lower Connector REC_ENB_B I———
33 Signals
CTP 32:63, 65
LVDS Level
33
10 Ohm LVDS Transceiver
Terminator

Transceiver & Translator Control

Signals: DRV_ENB, REC_ENB_B,

DIR, and OE_B Come from a
Combination of BF, TP, and BSPT FPGA
Signals with Hardwired Oversight Logic

The 4 FPGA Data Signal Groups
Are Independently Controllable.

uU76, U77,'/>-u78
74AVCAH164245

3.3V ?

33

16 Bit
Translator

? 2.5V

DIR
OE_B

33 Dato from/to

U74,U75, '/>-UB9

+ BF FPGA
BF _CTP 00:31, 64

2.5V CMOS Data
from/to the

74AVCAH164245 Base Function FPGA
3.3v ? ? 2.5V I/0 Banks: 12, 13
16 Bit DIR
Traonslator OE_B
33 Daota from/to
+ BF FPGA
BF_CTP 32:63, 65
B A

BF & TP
FPGA
Data

u72,U73, Y>-u78

74AVCAH164245
3.3V ? ? 2.5V
16 Bit DIR
Translator OE_B
33 [ < ] 33 Data from/to
+ + TP FPGA
3.3V TP_CTP 00:31, 64
CMOS

u70, U71, //2-U69

2.5V CMOS Data
from/to the

74AVCAH164245 Topalogical
3.3V ? ? 2.5V Processor FPGA
1/Q Banks: 36, 37, 38
16 Bit DIR
Translator OE_B
33 [ < ] 33 Data from/to
# # TP FPGA
3.3V TP_CTP 32:63, 65
CMOS

DIR Hi--> A is an Input

B is an Output

Rev. 27-Feb-2013



Backplane VDS Cable Transceivers

2.5V CMOS Data
from/to the
Base Function FPGA
I/O0 Banks: 15, 16, 17

Backplane LVDS
Cable Connections

U42,U43 U21:U27
74AVCAH164245 DS91M040
2.5V 3.3V
? ? DRV_ENB Ll\alc[l)cskpclionnen T?.pr
DIR 16 Bit — [ REC_ENB_B onnecto
— 28 Signals
OE_B Translator M 0026, 81
LVDS Level
Data to/from 08 rﬁ 08
BF FPGA 7 7
D_CBL 00:26, 81 L{>_J 3.3V
CMOS
A B
LVDS Transceiver 110 Ohm
Terminator
U44, U45 U28:U34
74AVCAH164245 DS9IMO40
2.5v 3.3V .
¢ —{orvee | e s
DIR 16 Bit ——— REC_ENB_B .
— 28 Signals
OE_B Translator M 27:53, 82
LVDS Level
Dato to/from )8 rﬁ'} 28
BF FPGA 7 7
D_CBL 27:53, 82 L{>_J 3.3v
CMOS
A B
LVDS Transceiver 110 Ohm
Terminator
74AVCAH164245 DS91M040
2.5V 3.3V
I o | Somene Beter
DIR 16 Bit —— REC_ENB_B .
—] 28 Signals
OE_B Translator M 54:80, 83
LVDS Level
Data to/from )8 rﬁ'} 28
BF FPGA 7 7
D_CBL 54:80, 83 L{>_J 3.3v
CMOS
A B
110 Ohm

Transceiver & Translator Control

Signals: DRV_ENB, REC_ENB_B,

DR, and OE_B Come from a
Combination of BF and BSPT FPGA
Signals with Hardwired Oversight Logic

The Direction of Data Flow Is
Independently Controllable for
the 3 Backplone LVDS Cables.

DIR Hi--> A is an Input
B is an Output

LVDS Transceiver
Terminator

The LVDS Transceiver Master Enable
and Failsafe Pins Are Controlled
by Seporate Jumpers for the
Top, Middle, and Bottom LVDS Cables.

Rev. 27-Feb-2013
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Rev. 25-Sept-2013
TTCDEC Output Signals Back Terminated 2.5V CMOS
TCﬁB&ES&L—B All Signals go to the Board Support and Topological Processor FPGAs
BSPT FPGA Only L1_ACPT and BNCH_CNT_RES go to the Base Function FPGA
oz EESUOEEE 2 g aM"nsEZY o S
= & Bh3EERGR £ 5 BoaniRZg < s
- & o = O [ = ]
hon gE9ssio4c 2 8 Jggglicss 5 g
SR Ww JOOKLEO O “f<<wdo*r o 2
n x 11X 1z Z | HpLawv =0 |
Q O n zomgr-OOZx z 0wooar o o
= '8) =] o> 1 10 Q 3
[} @ ZWEF+FZ = )
o o >>m 28]
> [
M
M
<
S
a
L
- 47 Ohm
S . . . . . . Resistor .
g : . : : . . Networks :
B 8 Resistors
[%2)
¢ -
5 N151 N152 N153 N154 N155 N156 N157
o 172-
@ 116 uis1 116 y1s2 116 y153 18 uise
[ 2.5V 2.5V 2.5V 2.5V
= o—A o—A o—A o—A
€ DIR DIR — DIR DIR
o OE_B OE_B OE_B OE_B
= o—B o—B o—B o—B
= 3.3V 3.3V 3.3V 3.3V
3 416 74AVCAHI64245 116 116 74AVCAHI64245 18
o Translators Tronslators
'_I /_L
]
wn
(]
1
UI H1/S1-H2/S2
= TTCDec Mezzanine Card 3.3V o
BRCST(7:2) |—) % % % % % % % %
BRCST_STR(2:1) |—
SIN_LERR_STR —
- ID-0 JMP10.11
DB_ERR_STR 16 ID-1 JMP12,13
CLK_40_L1A — ([ 7) ID-2 JMP14 15
BNCH_CNT_RES |— ID-3 JMP16,17
- ID-4 JMP18.19
EVT_CNT_RES ID-5 JMP20,21
EVTI_CNT_H_STR |— D-13 __JMP2223
EVT_CNT_L_STR [— D-14 JMP24,25
ID-15  JMP26,27
BNCH_CNT_STR — J
BNCH_CNT(11:05 —_ 16 Jumper Control
ID Number
—>| TCC_RESET_B N During TTCRX
L1_ACPT |— Reset
SPARE_1_3 —
— m
All logic :ixg_g_g L | 8 V>-U154
signals to/ =77 > ID-6 GA-0 74AVCAH164245
SER_B_CH — ID-7
from the 3.3V 2.5V
D_OUT_STR | 7 ?
TTCDec
are 3.3V TTC_READY I— 16 Bit | DR
CMOS. STATUS_2 P 8 Translator OE_B
ID¢7:0) D_OUT(7:0) +
8 7
ID(15:8) SUB_ADRS(7:0) + Controlled <<
TTC ID Bits Geographic
U151 through U154 ore 74AVCAH164245 3.3V <--> 2.5V Translators. B A Ad‘::z:: (ti;O)
The DIR pins on these devices are controlled by jumpers JMP28 & R257. Geo Adrs Translotor OE_B is On-Card-Bus
The OE_B pins on these devices are controlled by the BSPT FPGA. octive only during TTCDec Reset 2.5V CMOS
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System-ACE Connectl

ons

ACE VCCH 3.3V Pins:
1,17, 37, 55, 73, 92, 109, 128

Board Support FPGA

U351
ACE VCCL 2.5V Pins: 2.5 Volt I/0 Bank Pins <
10, 15, 25, 57, 84, 94, 99, 126 In'—E?
S puts i< ACE No-Connection Pins:
ACE Ground Pins: S ~ fas] o ¥ 2, 14,16, 19, 20, 21, 22,
~ O o @ m > | 0w —
g, 18, 26, 35, 46, 54, 64, g1l logr &8 © 23,24, 27, 28, 29, 30,
75, 83, 91, 100, 110, 111, SI0=0a0¢E & g = Eil 31, 32, 34, 36, 38, 40,
12, 120, 129, 136, 144 S S>3 3 =3 & O O < 71, 74,79, 90, 122, 124,
127,143
ACE MPD(15:0) Pins: Series . ..
47, 48, 49, 50, 51, 52, 53, 56 Term. ggEngggRS(z'O) Pins:
N361: . 87,
58, 59. 60, 61, 62, 63, 65, 66 § s § § s § § § Nset
R309, —
ACE MPA(6:0) Pins: o R310
43, 44, 45, 67, 68, 69, 70 NN R e o ™ —
NN M o o
Sof99589 g8 %
eeyYsFEaL 992 9
98 N = <
TSTIMS — "> £2%8%%¢° Y g5 s BULK_2V5
TSTTCK Test \= /] Z
1STTDN —92 > 7 yTAG MPU Port © ERRLED.B L>9%6 | R311
97
TSTTDO —=—=> STATLED_B 95 R312
85 _|< System-ACE CFRSVD j<—133 BULK_3V3
CFGTMS —————> U321
cFoTCK —80 | config POR_TEST_B 4.7k Ohm
CFGTDI % JTAG POR_BYPASS 72 R308
82 Compoct Flash Port POR_RESET
CFGTDO —=24> | [~ ~ m \
com®py 1B aod
78 | cFg OO N T o d JMP81
CFG_INIT_B —L8 > ceoNuULU=EC S
INIT_B - < W w L w oo
0O<OO0O=T0=rx oo
| I IV I FE FE R I I M
O O OO0 00O LOLUOo
Board_Power _OK_B
ACE CFD(15:0) Pins: Y Yo
118, 116, 114, 107, 105, 12, 1, 7 28 ea Y7 g
117, 115, 113, 106, 104, 8, 6, 5
ACE CFA(10:0) Pins: BULK_3V3
121, 125, 130, 132, 134 o~
! ’ > ’ ’ N O <[ | W)
135, 137, 139, 141, 142, 4 ~ o M o Y S R306 R305 R301 R302
4.7« 4.7k 4.7k 4.7k
SEFFFREEE
- = w [a]
E308%°9o08g
Bulk_3V3 o l 13,38 | e 10RD_B |22
1, 50 35
GROUND Compoct IOWR_B 46
:I: Flash B! 45
<24 | we BVD2
100 nFd %371 RoY_BSY Socket CF _RESET -]
C301:C304 291 vs2 8 CF_SK_1 CSEL_B |22 R304
23 | INpACK_B vsi_g |22 1.0k
R303
1.0k

Rev. 8-Apr-2013
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VME -OCB Management Logic

n_the BSPIT

Hold VME-- Adrs Receivers transparent
until after OCB_DS_B falls. Immediately
return them to being transparent when

OCB_DS_B returns HI.

Clock 40.08 MHz >——

Clock the D Flip-Flop at the output of the
"That's Me" decoder only after OCB_DS_B
has fallen, the OCB Adrs lines are stable,
and the decoder output has settled.

0cB_DS_B

VME_ADRS_RECVR_LE

OCB_GEO_ADRS{6:0) >—/|—— VME-- Address > cLk
Range Decoder D Q "This Cycle is for Me"
aka the CMX card's
OCB_A(23:0) >——|——— "That's Me" Decoder | RESET
OCB_SYS_RESET_B Dc
/N
— RESET BSPT_SEND_VME_DTACK_B
Q Do

SET
Delay for the cycle f
to take place

on the CMX card

BSPT_VME_D_BUS_TRNCVR_OE_B

OCB_D_BUS_TRNSLT_OE_B

o
o

VME_D_BUS_TRNCVR_DIR

| AND

OCB_WRITE_B

OCB_D_BUS_TRNSLT_DIR

Logic in the BSPT's VME/OCB management section may set
the following signals to static levels. For normal VME-- bus
operation these signals do not need to switch levels:
VME _ADRS_AND_CTRL_RECVR_OE_B always Low
OCB_ADRS_AND_CTRL_TRNSLT_DIR always Low
VME_CTRL_RECVR_LE  always Hi
BSPT_OCB_ADRS_AND_CTRL_TRNSLT_OE_B once the
Virtex FPGAs are Configured then always Low

HI for VME Read Cycle

Rev. 14-Sept-2013
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Front Panel Dual-LEDs

Left Right
Lolumn Lolumn.
U365
74LVCO4A \ \ T
O
BOARD_POWER._OK DC BOARD_POWER_LED_B \Vi - D‘t
10 9 ow *1
Green Green
Board
Support
FPGA
U351 A A Row =2
BF _LED_REQ_O Green Green
Base BF _LED_REQ_1
Function BF_LED_REQ_2
FPGA
U1 BF_LED_REQ_3
BF _LED_REQ_4
A A A A Row #3
LED
Green Red Green Red
Request
Signal
Processing
and
LED
TP_LED_REQ_O Drivers A A A A Row 4
Topological | TP_LED_REQ_1 Green Red Green Red
Processor TP_LED_REQ_2
FPGA
U2 TP_LED_REQ_3
TP_LED_REQ_4
A A A A Row *5
Green Red Green Red Bottom

All LED Anodes are connected to BULK_3V3 through 680 Ohm Resistors. Rev. 1-July-2013
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