RA[5.0]

Fermi
Logo

G~ O
G~ O

& & & &

Moires, mounting holes, etc.

o N o FLASH_DATA[7.0] N
RA[5..0] RA[5..0] FLASH_DATA(7..0] FLASH_DATA(7..0]
FLASH_ADDR[2.0]
FLASH_ADDR[2.0] FLASH_ADDR[2.0]
RB(7.0] N
RB[7..0] RB[7.0]
CROCONTROLLER | . X
RC[7..0] — @ RCi7.0)
FLASH_CSO
FLASH_CSO FLASH_CSO
RD[7.0] FLASH_CS1
RESET RD[7..0] RD[7.0] FLASH_CS1 FLASH_CS1
FLASH_IORD LA 10RD FLASH_IORD Co M PACT F LAS H
R RE[2.0] N - FLASH_IOWR N -
RE[2.0] 4 @ RE2.0] FLASH_IOWR FLASH_IOWR
CLK_12MHZ RESET
FLASH_IORDY
FLASH_IORDY FLASH_IORDY
SOFT_RESET
SOFT_RESET
ReseT By RESET ENCODER_CLOCK
ENCODER_CLOCK ENCODER_CLOCK
LED_CLK DECODER_CLOCK
LED_CLK LED_CLK DECODER_CLOCK DECODER_CLOCK
LED[9..0]
TAKE_DATA
CLK_12MHZ TAKE_DATA TAKE_DATA
CMD_DATA_SYNC
MISC CMD_DATA_SYNC CMD_DATA_SYNC
SERIAL_DATA_OUT
2 RT ID4.0] SERIAL_DATA_OUT SERIAL_DATA_OUT
RT_ID4..0] RT_ID[4..0] VALID_WORD
VALID_WORD VALID_WORD
o DIAG[15.0) o SEND_DATA
DIAGI15.0] @ @ DIAG[15.0] SEND_DATA SEND_DATA
ENCODER_ENABLE
ENCODER_ENABLE ENCODER_ENABLE
DECODER_RESET
DECODER_RESET DECODER_RESET
LED[9.0] o SELECT_SYNC
LED[9..0] SELECT_SYNC SELECT_SYNC
SERIAL_DATA_IN
SERIAL_DATA_IN SERIAL_DATA_IN
CLK_12MHZ
RESET
2 8
FPGA ¢ o
& +
BP_SYSRST 2 2
BP_SYSRST BP_SYSRST 8 8
BP_SYSCLK -
BP_SYSCLK BP_SYSCLK
BP_WRITE
BP_WRITE BP_WRITE
BP_AS
BP_AS BP_AS
BP_ADDR[15.0]
BP_ADDR([15.0] BP_ADDR([15.0]
al BP_DATA[7.0] N
BP_DATA[7..0] BP_DATA[7..0]
BP_DTACK
BP_DTACK BP_DTACK
BP_BERR
BP_BERR BP_BERR
) BP_STAT DAT[21.2] i
BP_STAT_DAT[21..2] dl BP_STAT_DAT[21.2]
BP_STAT RST
BP_STAT_RST BP_STAT_RST
BP_STAT CLK
BP_STAT_CLK BP_STAT_CLK
FPGA
CLK_12MHZ
RESET
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DECODER_RESET

active high

DECODER_RESET >

SELECT_SYNC >

SERIAL_DATA_IN >

ENCODER_ENABLE >

R1
100k
cs +12v Vees  vees
1uF
vees
+12v +12v
+12v d U2 c1o
HD3-6408-9
0.1uF
ci2
c13 vees =
1uF 0.1uF vee
1ol 19 ENCODER_ENABLE
ci7 12v EE
e | T, soi |18 SERIAL DATA I
0.01uF R2 R3 boi ) DECODER CLOCK
1 uF = 10k S 10k 80! DSC 37 CMD_DATA_SYNC DECODER CLOCK
= cos TAKE_DATA CMD_DATA_SYNC
6 3
R4 - c21 RS R6 82l 70 [ VALID-WORD TAKE_DATA
1553+ 56 ) | [0-01uF K 300 221 sl ww SERIAL DATAOUT VALID_WORD
1553+ i T = = DBS S00 57 SETECT SYNG |SERIAL_DATA_OUT
1553+ s the a c22 R7 ‘ G
INNER conductor ) 4 |0.01uF ik, us I > oc ESC <__JENCODER CLOCK
of the 1553 Twinax GND 4 [ bzi EC 1 DECODER_RESET
cable, INNER GND 1553_GND should R8 > 4 DR
be a copper pour. R10 300 ¢ MR SEND DATA
6 R 1 |
ouTER g:g 4 V) c23 1k R11 R12 LM306 sD <___|SEND_DATA
J2 | 0.01uF 10K 10K < 8| o 870 |15
TROMPETER_CBURIS7 1553 GND 1 : 1
X GND  /BOO
PE-5769
33 -
CON2
1553-is the onp L
O'L-"JE"‘;;;"?“C“” INNER GND R13
of the winax
N vces 100k
cable. This is NOT OUTER onD [
the same as the GND vn
outermost shield! TROMPETER_CBJR157 D1 ’;o‘g ¢
1553- = al R15 DM74AS04M
1553- DL4001 866 4 820
Alternate 1553 B 2N3725
connectors for use
in bench testing Vees v a2y
when connecting to Panasonic ERJ-12ZYJ301U or equivalent =
2 “"0::""“9 is not 300 ohm 1/2W SMT 2010 resistor. c24
feasable.
o 0.4uF
vees R16 0 R17
+12v -12v 82 82
wB
D3
'S b2 e Q2 R19 vee DM74AS04M us
DL4001 866 4 a BOO 1 top_anode [~
+VIN +vout C bot_anode
2N3725 Gnd com topcath [
VIN vout
LAMBDA_PPD6-5-1212 lumex_dual_led
position the
altemate 1553
connectors on the
7 rear adge of the
board, below the . .
J packplane Lambda DC-DC converter with dual isolated outputs.
connector. Output current is limited to 250mA. Low profile
shielded package.
vees
uic
7 pM74AS04M
RESET [___> 6 1553 RESET
active low
board
reset
smt 12MHz
vees oscillator use
digikey
x1 XC655CT-ND u4p
vee © DM74AS04M
out 2 & L < CLK_12MHZ
Termination
DISABLE R40 Resistor, put
GND 82 thisatthe
end of the
ECS-3951C-12.000-TR = trace.
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1563 <>
1553k < >

BP_ADDR[15.0] [

BP_STATRST [ >——
BP_STAT CLK [ >———
BP_SYSRST [ >——
BP_SYSCLK [ >———
BPWRITE [ >—"—
BPAS [ >—

vee 20—

vee [FA—

NGNS

PRPS PR pSPSPA S EY

GND

PIN1
PIN2,

D0

PIN3

1

3

EDSTLZ960/3

Power connector

on-Shore Tech.

<
)
©
@

>l oo

Us
Al 11
: el
2BLLs 15415
E_ADDR1Z el
ADDR Y
Al 5]
“ADDR vald
A 1"
= [
—_—
OE1
J ST
OE2 2
5
ug ;
o
S
s
P_SYSRST 1
“SYSCLK 1l
= e
P_WRITE 175
“STAT_CLK 8]
AT RST 3 }2
*—4n
*—2110
—_—
OE1
J SE—T)
OE2 2
o
BP_DATA[7..0]

b DR L

install hard metric

HARTING_17_21_110_2102

vee 20—

o

N

)
e
REEEEREH
3I2(2 2|2 5=

DATA3

DATAZ

ADDR14

ADDRA

ADDR3

ADDRO

STAT_DAT3

STAT DATZ

DATA4

DATA5

DATA6

SYSRST

AS

ADDRT5

ADDRG

ADDR10

ADDRT

STAT DATS

STAT_DAT7

TAT_DATG

STAT DATS

STAT DATZ

DATAQ

ADDR13

ADDRT1

ADDRZ

BERR

STAT DAT12

0

STAT DAT11

STAT_DAT10

STAT_DAT9

bbob

DATA1

DATAT

ADDR?

ADDRS

ADDRY

ADDRS

STAT DATA7.

STAT DAT16

STAT DAT15

STAT DAT14.

STAT DAT13

1553-

SYSCLK

WRITE

ADDR12

DTACK

STAT_CLK

TAT_RST

STAT DAT21

STAT_DAT20

TAT_DAT19

STAT DAT18

F2
RUES00

17_21_110_2102

_17_21_110_2102

_17_21_110_2102

_17_21_110_2102

HARTING_17_21_110_2102

d metric

cas |
XI=

D5
TVSP3K5.0SM

| c
™ 2200F

\|

I

VCes VCes

ug
Q
<]
s
7
DTACK famer 1
BERR 178
STAT_DAT21 14
STAT DAT20 ra
STAT_DATT9 4 ;f ey ~STAT |
STAT DATT8 2 STAT DATTS
0 oo &
OE1
OE2 =)
o
d TaF244SC
vees
vees
c76
1o
o 0.1uF
<]
s
AT_DA AT_DA
AT DA Hr or |2 AT DA
AT DA rra 06 ~STAT DA
A ; gH—e
AT DA 3 1 AT DA
AT DR rals 03 % AT DA
AT DA 42 02 g AT DA
AT DR 1" o1 2 AT DA
10 00 —
—_—
OE1
+—129 o2 2
5
J TAF244SC
vees vees
u12 J c7s
8 0.1uF
s
AT_DATY 1 a AT_DAT9
AT _DATE 'l o7 AT _DAT8
AT DATT 1516 06 [~ AT DAT7
AT DA 17 05 AT DA
AT DA ra 04 STAT DA
AT DA 6" 03 % AT DA
AT DR e o2 4 AT DR
AT DA 1 o1 8 AT DA
10 00
—_—
OE1
J ST
OE2 2
5
TAF244SC

c26 1 cw

0.1uF A~ T~ 220uF

Below is a listing of the required backplane signals
needed to implement this bus...

net name
A[15..0]
D[7..0]
DTACK
SYSCLK
WRITE
SYSRST
AS

All signals are sync'ed to the rising edge of sysclk.

vees
by
D4
TVSP3K3.35M
Microsemi
VS, surf
mount, 30

DFE backplane protocol is not VME

This bus is a simple SYNCHRONOUS bus capable of reading M
and writing to/from the DFE motherboards.

description
address bus
data

data ack
backplane clock
read/write
system reset
address stobe

—ee " [BP_STAT_DAT[21..2]
——————————<__]BP_DTACK
—————————<__]BP_BERR

controller board

bidirectional

input, open drain, active low
constant freq

high to write

active low reset

valid address on the bus
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Sector size is 512 bytes.

Logical Block

Addressing is supported by this device.
Sizes range from 4Mbytes to 192Mbytes in

VCC3

—
—

VCC3

C31
0.1uF

FLASH_IORDY

This Compact Flash device is hardwired in
True IDE mode, where it will behave like
a small ATA/IDE hard drive configured as
the MASTER drive.

FLASH_DATAO

< FLASH_IORDY

FLASH_DATAT

FLASH_DATA2

FLASH_DATA3

Task file access is always byte-wide.

FLASH_DATA4

FLASH_DATA5

Device must be manually configured for

FLASH_DATAG

byte-wide data transferrs, however.

FLASH_DATA7

the same form factor. Power consumption NERE: c30
not to exceed 500mA. 9 g 0.1uF
> > —
369 wg DASP [p42—x
L 449 REG  PDIAG Dﬂﬁﬁ
——399 ATASEL IORDY P
FLASH_IORD > s A 34 |ORD  INPACK PA3—<
FLASH_IOWR > = 3509 IOWR  10CS16 P2A—
RESET 239 CSEL cpt p&—x
RESET > O RESET  CD2 p&2—x
FLASH_CS0 7 vs1 P8 —
FLASH_CSO0 > FTASH G q cso vs2 pAl—x
FLASH_CS1 > = 329 cs1
INTRQ 31—
FLASH_ADDRO 20 29
FLASH_ADDRT 19 | A0O D00 =55
FLASH_ADDR?Z 18 | Aot Dot =55
181 A2 Do2 -2
1 A03 D03 (2
AO4 D04
FLASH_ADDR[2..0] 151 A05 Do5 -4
]g A0B D06 g
AO7 D07
]8 A08 D08 [F4L—x
& Ao Dog (48—«
A10 D10 42—
D11 F2L—<
D12 28—
D13 M2
D14 80—
D15 =<
compact_flash
[m] [m]
Z zZ
65 O

50

b > FLASH_DATA[7..0]

use Samtec connector number
CFT-125-01-S-D-RA-01-SL
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vees
Test Points
CONFIG_DATA
VCC3  VCC3  VCe3  vees VCC3  VCC3  vee3  vees
Jow low Jow Jow Low Low Low [ "
caz ca3 caa cas c36 car <) c39 short with jumper if )
= H confi ura[oi iFs) not present | 1 1 - Lot 1 PROORAM
04uF [ 0AuF [ 04uF [ 0.uF 04uF [ 0uF [ 01uF | O.1uF 3 g P
™S
= = = = = = = = 5 CcoN2 TESTPOINT TESTPOINT
- - - - - - - - ol vees
VCC3  VCC3  VCC3  vVCC3 VCC3  VeC3  VeC3  vVCo3 o s @ 1 DONE @ 1 CONFIG_DATA
c40 ca1 ca2 c43 ICM chs chs lcn 10
3M_2570500208 e TESTPOINT TESTPOINT
0AUF [ 0AuF | 0AuF | 0.uF 0AuF [ 0AuF [ 0.uF | O.1uF
vees veez cog .
= = = = = = = = 4| 1p Solal Too T INIT
3338
™  ~8> TESTPOINT
VCC2  vCC2  veC2  vee2 veez  veez 61 1ok
ca8 ca9 cs0 cs1 lmz lcm wle ( > 1 oz
0AUF [ 0AuF | 0AuF | 0.uF 0AuF | 0.0uF il 16
I I I I I I u15 EEEFREERREEEERRE EEEREERRRERN B2 TESTRONT = TESTPOINT
9888338883338888  BiEzEziiiis: coie . -
veez veez veez veez vee2 vee2 0000000000000000 000000000000 CLK D4/CF RESET
S255585558555285% [sfsgslststetststsgetels]
csa cs5 cs6 cs7 loss losg SS2558855588 o1 183 D5 14— TESTPOINT
181 8| oe/RESET =
0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF I:\)Afs) OE/RESET gg j—sz TESTPONT
= = = = = = . . CONFIG MO 801 mo Tek 232 vees _
- - - - - - Select configuration mode here. CONFIG_M2 ,—g‘Lm [ =
. 8 99 o) E—
Choices are JTAG or Master 2 R20
. . 47k
Serial. Refer to Virtex data - sone 120 DONE % TESTPOINT — TESTPOINT =
i R21
sheet for more info. CON2 CON2 47k x84 cs vecs XC18V01S020C
= = 1 j ( ) 1 ( ) 4
- - PROG
1859 wRriTe BUSY/DOUT 28 vees  vocs TESTPOINT = TESTPOINT =
179 R22
CLK 47k lcso lcm
N pi22 e
0AuF | 0.uF vee? vees
1221 po_pin L L ) I — ()
161 py - -
183 pp TESTPOINT TESTPOINT
1861 p3
145 by L . .
138 g Xilinx ISP configurator serial
1241 pg .
1241 p7 PROM. Uses Master Serial
DECODER CLOCK _ ap | 0\ 0 configuration mode. Note: CCLK
—ETNCODER CLOCK__89 {1 frequency must be less than
— O TOMAZ —212-pGCLK2
C 213
. . . . . SIS GCLK3 15MHzZ.
Bi-directional Communication
with the MicroController
A[5..0] < m——
RB[7..0] <. 3] o oLz _on
*—51 10 o |22 A
RC[7..0] < .
-0 5o o [238—PRgT Outputs to the Compact Flash
RET 7]
RO[7..0] < . — I o 28 g
i e— o 22 A
RE2.0] < . = 1010 1o [232
10 [}
RR 2] 19 o 238
RA2 13 =
— I} 110 — e |FLASH_ADDR(2.0]
1o 1o 228
— 18410 1o 224 ————————<_JFLASH. CSO
i RE7 o
General board inputs —REE 2019 s ———————— < riasHcst
" X
1o
RESET [ >—"""— Vg 1g ——————————————————<"|FLASH_IORD
LEbClk [ >—m—r—————— 10 21 < |FLASH_IOWR
1o 218
CLK_12MHZ [ >—— o 208
io (222
1o (20
DIAG(15.0] < Smm—— 15}
11501 110 208
1o
110 10 208 ——
10 10
01
Inputs from the Compact Flash i b XCV50-4PQ240C o [2m
R 40 o 1% Outputs to the 1553 Interface
110 [}
R 46 104
FLASH_DATA[7.0] < e |19 19 s
FLASH IORDY [ >—— R :g 110 ”8 1 —————————<_|ENCODER_ENABLE
s} (8
01 1o o[t —RESET ————————<__|DECODER RESET
52 [Ges TEOT
110 1o LED6
*—831 o o (8L —rr——— — < ]SELECT_SYNC
>0 o e —=————
*—851 0 — < |SERIAL_DATA_IN
In from the 1 Interface =810
puts om the 1553 o
RTI0(.0] [ SUPPORTED DEVICES
ENCODER CLOCK [ >—— WlTH THIS FOOTPRlNT
DECODER_CLOCK [ > (PQ240) ARE: Outputs to the Backplane Drivers
 STAT DAT9 g3
- s}
TAKE_DATA LAY 841 o ——— < |BP.SYSRST
CMD_DATASYNC [ >——""""—— 1o
. LARLLAC) rem Y XCV50 s ——————<__JsP.sysCLK
SERIAL DATAOUT [ >—— AT DAT3 ea "0 10 [~ D3
VALID_WORD - _STAT DA o] 1S XCV100 10 Ciza ——— < IBP WRITE
.\ AT DA 1 173 _
[ 110 BP_AS
SEND_DATA o AR i XCV150 vo HZL
| ATOR 21 o XCV200 Vo [z —_— 18P _ADDRI15.0)
“STAT DA o o X TAKE_DATA
AT DR 5 o XCV300 o e —CWD-DATA_SYRC— ———————<JepsTATClK
AT DA 61 SERIAL DATA_OUT
Inputs from the Backplane AT DR a0 1o 10 VALD-WORD —————————< I8P STAT.RST
“STAT DA 159 __SEND DATA
8P DTACK AT DA 24 :;g XCV400 ENCODER _ENABLE
! D AT DA 2L DECODER-RESET—
. A v XCV600 5 CELRT SYNG
e AT DATTO AL DATA TN
- __BPSTATDATTS g7 | AL DATA TN
BERR 0] o XCV800 1 ory Front Panel LEDs
BP_STAT_DAT[21.2] [ w——— TR DT 10 -
ADDRTS 7
BP-DATALT-01 ADDR11 s I i — iEDpR.0)
ADDR14 g 0 -
il ;
. 100
121 oo e :
x a1 cx
2D 10310 FDATA
A 1o o A
~ 110
= 10910 Z
_AD 110 | 5 A
AD 11119 E-STAr
~AD Eren T_RST
_AD 114 |5 AS
T a0
— 10
SYSCIR 1110
TSTAT OIK 114 | 19
000000000000200000022202292292200
2222 s 0022022202 2222222222
556566606606006600660006006660006060
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<_>RA[5..0]

<_>RB[7..0]

<_>RCJ[7..0]

<_>RD[7..0]

VCC5 VCC5 VCC5
VCC5
—— c62 c63
]_?USh to 0.1uF 0.1uF
interrupt the - L 1
microcontroller. 47k - -
S1 u16 o &
N 0
1 7 “
NO [a) o
c 2 a a
> >
GND Z
GND - RAO
RAO/ANO 4 RAT
RA1/AN1
OMRON_B3F-3122 5 RA2
- RA2/AN2/Vref- RAS
RAJ/AN3/Vref+ -5 R
— RA4/TOCKI RAS
- P Lo RAS5/AN4/nSS -8
A4 Ne 17 ag RBO
RBO/INT RBT
281 NC_28 RB1 3 ~ED
RB2 RES
<401 Nc 40 RB3/PGM Z? RET
RB4 41 RES
RB5
43 REG
RB6/PGC a4 RB7
RB7/PGD
CLK_12MHZ > 145 OSC1/CLKIN
RCO
<153 oscaicLkouT RCO/T10SO/T1CKI 18 RCT
RC1/T10SIl/CCP2 19 RCD
RC2/CCP1 20 RC3
RC3/SCK/SCL |42 RCT
RC4/SDI/SDA |22 s
RC5/SDO 57 RCH6
RCB/TX/CK RC7
29
RC7/RX/DT
1 RDO
RDO/PSPO by RD1
RD1/PSP1 [22 ~DD
RD2/PSP2 |22 RD3
2 RD3/PSP3 20 RDZ
RESET > MCLR/Vpp RD4/PSP4 30 RDS
. RD5/PSP5 22 RD6
Vpp can go as high Sggﬁgﬁg 2 RD7
as 12V when the PIC
is being programmed | REQ
. REO/ANS/RD |3 —
via the ICD module. RE1/AN6/WR ~ED
RE2/AN7/CS FU
™ <t
7 )
0 ()]
n n
> >
3 N PIC16F877_PLCC
MPLAB E in- c:.rcu:.t
E r}ﬁeg §
r/
£388 vces
r C e
J.g Sﬁﬁéct 2 g J10 =
ggn%e Egr at RB3
f g RB6
SSS 3 ; RB7
n
88§t§ ﬁ R&Gular” s
1

8RASL2B:" Tl e.a§lte

BORST

AMP_555163-1

<_>RE[2..0]

Fermi National Accelerator Laboratory

PPD / E&TT / DZERO upgrade

design by: J. Olsen

drawn by: J. Olsen

drawing number

3823 113 ED 330318

name of board

Digital Front End Crate Controller

size |page name

PIC MICROCONTROLLER

revision
A

Date: Friday, May 19, 2000 Sheet 6 of
[ 1




veea vees vees vees
RESET U17  LTC1326CS825
R24 R25
PUSH T T
BUTTON 3l yoca 1
s2
1 vees SRST < ]SOFT_RESET
NO i
e
c veeas RST é———<_JRESET
3 RESET BUTTON _g{—— 5
vy PBR ReT both reset outputs
are active low
OMRON_B3F-3122
o
Bl
Press momentarily
veez vees
to generate a 100us o
¥
software reset oo s
pulse. Press and 0AuF 0.1uF
hold for 2s to
generate a "hard
reset". Also
generates a "hard
reset" if VCC2 or
VCC3 go out of
spec.
Logic Analyser Connector
use right angle 4-wall vees
version and mount near T
the front panel. R26
™
vees
vees
u1g
11
1 R27
21 100 +—B vee oIS
3 5
: D 2 ] ] ov Fi—x
5 AGT3
6
7 o S THR Q <__JLED_CLK
8 AGTO
] m—ei ™
AGE |
N omer ]
12 Ace | GND
13 DiAGs vees = ce7
i DIAGE——\ OAuF LMCS555CM
AG3
13 DIAGZ N 2k SIP resistor = = Slow clock routed to the FPGA.
18 ,:ga N p——) ;o | 2 Used for blinking LEDs.
1 2 2| | PANA_EXB-FEE222G
201 == -8 - !
== -
3M_2520-500208 == . 6
I S GRAYHILL_76PSB05S -
Setthe 1553 RT address RT_ID[4.0]
here. Close the dip switch
to pull the appropriate bit
low. Position this switch
near the front panel
VCCS  VCCs VCC5  VCCs VCC5  VCCs VCCS  VCCs VCC5  VCCs VCe3  vees
This regulator is good for up to 3A @ 2.5V. If the
R28 0 R29 R30 ¢ R31 R32 ¢ R33 R34 ¢ R35 R36 Q R37 R38 0 R39 A
82 82 82 82 82 82 82 82 82 82 82 82 regulator cannot hold the output to 2.5V, it will pull
the open collector output REG_ERROR low.
D6 o7 D8 D9 D10 D11
top_anode top_anode top_anode top_anode top_anode top_anode \ees 2.5V is a plane layer.
2 LEDO 2 LED2 2 LED4 2 LED6 2 LEDS -
top_cath EbT top_cath TEDS top_cath TEDE top_cath o top_cath TEDY top_cath [ s MIC39301-2.58U
bot cath bot cath bot cath bot cath bot cath bot cath EN FLG
lumex_dual_led lumex_dual_led lumex_dual_led lumex_dual_led lumex_dual_led lumex_dual_led
N ouT 4
ces ce
= cr0 A~ on
2200F 0.1uF, 220uF 0.1uF
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