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LAD_OUT(0
=0 ’\> N1 S16 (N1 S32 ™ WR_EN
OBUF _
™~ LAD_IN(O) e
[JN1 SO > = LAD_OUT(1) [ IBUF
IBUF \/OBUF JN1_S17 | M
JN1 S33 ALE
[IN1_S1 [~ LADING) LAD_OUT(2) [~ Lsur "
L eur JNL S18>
LA OBUF
[INL S2 ™S D_IN(2) LAD_OUT(3) [™_ [JUN1_S34 {> {> PCI_CLK
%F JN1_S19 IBUF BUFG Vee vee
(INLS3 S LAD_IN(3) LAD_OUT() ’\OBUF
L 1aur = JNL 520> S s
LAD_IN OBUF £ |E
[IN1 sS4 {> _IN() LAD_OUT(5) [~ g |E
UF IN1_S21> Delay Count = 0x0003 (~240n sec) 3 18
LAD_IN(5) OBUF 0 10
[UNL S5 s = LAD_OUT(6 &5
L= _OUTE) [~ INL 522> & |8
IBUF
LAD_IN(6) OBUF
[JNL S6 s = LAD_OUT(7 -
P _OUT(7) !\OBUF INL S23 e DelayCount(15:0)
LAD_IN(7) & s lalale =~ 1~ =~ = (= (=
[UN1 S7 s = LAD_OUT(8 Dl m|¥I9/8g|8 8|8 |~ |~ |S
OBUF > c =} =} =} =} 2
[JNL S8 s LAD_IN(®) LAD_OUT(9) [~ 3121313181888 13813 13 1818 (S
L eur N1 S25> P e N N
[JN1 S9 = LAD_OUT(10)[™_ o |8 6o |a oo |0 e 08 g |8 e e
L eur INL 526>
LAD IN OBUF - = = = = N
[JN1 S10 ™~ _IN(10) LAD_OUT(11)[™>_ - T Tt T s s s s
%,F IN1_S27> GND GND GND GND GND GND GND GND GND GND GND GND GND GND
LAD_IN(11) OBUF
[JN1_s11 ™~ = LAD_OUT(12) .
oo > NI 578 pmcregisters
NL S . LAD_IN(12) LAD_OUT(13) ’\OBUF
_ ) e — m— : :0) —— :
%F [IN1 29> LAD_IN(15:0) LAD_IN(15:0) LAD_OUT(15:0) AD_OUT(15:0)
UF
‘JNl 313 ’\ LAD_IN(13) LAD_OUT(14)’\ WR_EN WR_EN
L eur JNL 530>
LAD OBUF ALE ALE
(N1 _Si14 ™~ _ING4) LAD_OUT(15)[>_
L aur JNI_S31>
e LAD. IN(L5) OBUF PCI_CLK PCI_CLK
[JUNL_s15 > = _
1BUE LAD_OUT(15:0) FirmwareType(15:0)——f——] Reg0000_in(15:0) Reg0000(15:0) ——*
—— L AD_IN(15:0
_IN(15:0) FirmwareRev(15:0)——————| Reg0004_in(15:0) Reg0004(15:0) —*
vce vce
_ DelayCount(15:0)——f—— Reg0008_in(15:0) ~Reg0008(15:0) ——%
—~ o
-~ S
E § £——]Reg000C_in(15:0) Reg000C(15:0) ——F——MemBrdCtlOUT_A(15:0)
> [
E % MemBrdCtrlIN_A(15:0) Reg0010_in(15:0) Reg0010(15:0) ——#
© ]
Firmware Type = SNAP Memory Board é LEL : ; N AF ————[——|Reg0014_in(15:0) Reg0014(15:0) ————0O_OUT_LVDS_A(15:0)
(i
; ) ( I0_IN_LVDS_A(15:0) Reg00018_in(15:0) Reg00018(15:0) ——#
AYAYA WA FirmwareType(15:0) . .
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ElE|EEEEE|EEEE (EIEE OO RERRAD
TITIE Y |F &[T |C|C || ir | |iT ——F—— Reg00028_in(15:0) Reg00028(15:0) ——%
- - - - - - - - - T = - - - 1 Reg0002C_in(15:0)Reg0002C(15:0) ——%
GNDGNDGNOGNDGNDGNOGNDGNDGNOGNDGND  GNDGND GND
lci VCC VCC ———F— Reg0030_in(15:0) Reg0030(15:0) ——%
&:/ :>L % Ground(15:0) Reg0034_in(15:0) Reg0034(15:0) ——%
[0} [0} [0}
x r |x
[ s |o Reg0038_in(15:0) Reg0038(15:0) ——%
g g g = Ground(15:0)
Firmware Rev = 1.3 E £ |E Reg003C_in(15:0) Reg003C(15:0) ——%
L N AL AL ~ N~V |~ = —~ sla
5 FirmwareRev(15:0 g DI S IDIPN PPN Sidlgleslsle
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dlioidlalalalS (SR ORI IR 313121213135 i5|3f5|3|3fcsfcsre¢
55535338 |818|818|8|3 515°1°16/5 2262888823 &
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3 4

pmcregisters0x0100

LAD_IN(15:0)————1—— LAD_IN(15:0) LAD_OUT(15:0)
WR_EN WR_EN
ALE ALE
PCI_CLK PCI_CLK
—— Reg0100_in(15:0) Reg0100(15:0)
MemBrdCtrlIN_B(15:0) F——1Reg0104_in(15:0) Reg0104(15:0)
———F— Reg0108_in(15:0) Reg0108(15:0)
I0_IN_LVDS_B(15:0) ——1Reg010C_in(15:0) Reg010C(15:0)
———F— Reg0110_in(15:0) Reg0110(15:0)
MemBrdCtrlIN_C(15:0) F——1Reg0114_in(15:0) Reg0114(15:0)
———F— Reg0118_in(15:0) Reg0118(15:0)
I0_IN_LVDS_C(15:0) F——Reg011C_in(15:0) Reg011C(15:0)
———F— Reg0120_in(15:0) Reg0120(15:0)
MemBrdCtrlIN_D(15:0) F——1Reg0124_in(15:0) Reg0124(15:0)
———F— Reg0128_in(15:0) Reg0128(15:0)
I0_IN_LVDS_D(15:0) F——Reg012C_in(15:0) Reg012C(15:0)
——F— Reg0130_in(15:0) Reg0130(15:0)
———F— Reg0134_in(15:0) Reg0134(15:0)
——F— Reg0138_in(15:0) Reg0138(15:0)
Ground(15:0y——>————— Reg013C_in(15:0) Reg013C(15:0)

——F—1AD_OUT(15:0)

——F——MemBrdCtlIOUT_B(15:0)
—
———0_OUT_LVDS_B(15:0)
—
——F—MemBrdCtlOUT_C(15:0)
—
——F+—10_OUT_LVDS_C(15:0)
—
——F+—MemBrdCtlOUT_D(15:0)
—
——F+—10_OUT_LVDS_D(15:0)
—

—

—

—

—

&
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GND
[
T

GND
[
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GND
[
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c
5

GND

GND
[
T

c
5

GND

ND
[
T

ND G
[
T

GND G
[
T

GND
[
T

GND
[
T

GND
[
T

GND
[
T

GND
[
T

WA VAN Var Var Var Vi Var Var Var Ve Vo Var Var Vax Var Vi

o
53]
c
S5

5/

[a)]
zZ
INZ2_S0> o | {> INZ2_S17>
OBUF
[a]
=z
IN2_S1> g {> IN2_S18>
OBUF
[a)]
=z
IN2_S2> oy {> IN2_S19>
OBUF
[a]
=z
IN2_S3> S | {> IN2_S20>
OBUF
[a)
=z
IN2_S&> g {> IN2_S21>
OBUF
2
IN2 S5 oy {> IN2_S22>
OBUF
[a)
=z
IN2_S6> g {> IN2_S23>
OBUF
[a]
=z
IN2_ST> S | {> IN2_S24>
OBUF
[a)
=z
IN2_S8> g {> IN2_S25
OBUF
[a]
=z
IN2_S9» S | {> IN2 526>
OBUF
[a)
zZ
IN2_S10> ol {> IN2_S27>
OBUF
[a]
=z
IN2_S11> S | {> IN2 S28>
OBUF
[a)
=z
IN2_S12> g {> IN2_S29>
OBUF
[a]
=z
IN2_S13> S | {> IN2_S30
OBUF
[a)
zZ
IN2_S14> ol {> IN2_S31>
OBUF
[a]
=z
IN2_S15> S | {> IN2 S32>
OBUF
[a)
=z
IN2_S16> g {> ALTERA_CLK&>
OBUF

&
Q
Q.

& NILINX
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CB2CE

DelayCntrCLK is a 12.5MHz Clock

vce
Q0 —=
Q1 ———DelayCntrCLK
A XTAL_CLK is a 50MHz Oscillator o oo
[ XTAL_CLK {> c TC [
IBUF CLR
GND
). ’\
IO_OUT_LVDS_A(0) Lo POD2_S0> TR_LVDS_A {> 50D2 S8
OBUF
B \ S
10_IN_LVDS_A(0) %UF POD2 S1> CE_LVDS_A {> [POD2_59>
OBUF
[TTL Lv4 {> MemBrdCtrlIN_A(8) I~ I~ ~—
IBUF MemBrdCtlOUT_A(8) TTL_LVO> I0_OUT_LVDS_B(0) POD2_S2> (POD2 510>
%UF %UF WP_LVDS_A %UF POD2_S10
[TTL_LV5 {> MemBrdCtrlIN_A(9) M M ~
IBUF MemBrdCtlOUT_A(9) TTL_LVD> 10_IN_LVDS_B(0) POD2 _S3> R [ POD2_S11>
[ [ LVDS_TRX_DE_A Lo POD2_S11
—fTTL Lve {> MemBrdCtrlIN_A(10) I~ I~
IBUF MemBrdCtOUT_A(10) P TTL_LV2> 10_OUT_LVDS_C(0) P POD2_S4> Delay A ™~ 5002 S12
OBUF OBUF - %UF
[TTL Lv7 {> MemBrdCtrlIN_A(11) M M ~
IBUF MemBrdCtlOUT_A(11) TTL_LV3> I0_IN_LVDS_C(0) POD2 _S5> o [ POD2 513>
[ [ 10_Direction_A P POD2_S13
) ’\
I0_OUT_LVDS_D(0) Lo POD2_S6 DelayCntrCLK {> POD2 514
OBUF
I0_IN_LVDS_D(0) {> POD2 S7> RB_LVDS_A {> POD2 S15>
C OBUF OBUF
{> HP_LA_CLKL>
OBUF
{> HP_LA_CLK2>
OBUF
GND
I0_OUT_LVDS_A(0) {> LEDO, (Silkscreen D4 on Card V1.0) 10_Direction_A {> LED4 (Silkscreen D8 on Card V1.0)
OBUF OBUF
LVDS_TRX_DE_A {> LED1 ) (Silkscreen D5 on Card V1.0) 10_Direction_B {> LEDS5 (Silkscreen D9 on Card V1.0)
OBUF OBUF y 4
TR_LVDS_A {> LED2, (Silkscreen D6 on Card V1.0) 10_Direction_C {> LEDG  (Silkscreen D10 on Card V1.0) >>>>>>
D OBUF OBUF \ @
10_IN_LVDS_A(0) s LED3) (Silkscreen D7 on Card V1.0) 10_Direction_D s LED7 (Silkscreen D11 on Card V1.0) .
%UF %UF Title:  PMC top level. Periphery I/O and LEDs
Name: Bradley Hall - SNAP Memory Test
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1 3 4 RE_LVDS _5 [>~—+— samtec §a5 DA 7 8

N \'\ TR_LVDS_A \'\ } samtec p_al MemBrdCtlOUT_A(4) V R76
MemBrdCtIOUT_A(0) %F ; samitec n al R75 BUF /FQOBUFDS samtec_n_a5
.y OBUFDS "~ WE_LVDS_A <amiec 5 a6 1 |0BUFDS
N CE_LVDS_A MemBrdCtlOUT_A(5) = = _- R56 10_Direction_A
MemBrdCtlOUT_A(1) %F R55 %F . samtec_n_a6 | o R57
OBUFDS samiec p a7> JO-OUT_LVDS_A(0) samtec_p a9
MemBrdCtiOUT_A(2) [~ CLELVDS A =~  |samikc  samtec p a3/ R5g MemBrdCiOUT_A() {> HELDS A s R72 - o L] los samtec n_a9
ot A@) L 2o S — BUF OBuFDs  —amiecn a IO_IN_LVDS_A(O)%
_LVDS_ | samtec p_ad>
A/lemBrdCthUT_A(3) {> ALE_LVDS A R71 1 IOBUFDS
BUF Spurps | samtec n a4 RB_LVDS_A S I0_Direction_A
R60 P MemBrdCtrlIN_A(0) - - R73
samtec_n_a IBUFDS BUF I 10
I0_OUT_LVDS_A(1) <1108 samtec p al0
o samtec_n_al0
10_IN_LVDS_A(1)
e T e e :
RE_LVDS_A When LVDS_TRX_DE is '1', then the LVDS 0 Direction AT 0o0rPS
NAND2 NAND2 NAND2 ] ) o - — R77
Transciever on the Memory Board is driving I0_OUT _LVDS_AQ) ! % 0 samtec p ail
H samtec n_all
signals to the PMC. 0_IN_LVDS_A() o <
The equivalent equation is:  I10BUFDS
10_Direction_A
LVDS_TRX_DE = TR_LVDS - - N R74
10_OUT_LVDS_A(3) < T 108 samtec p al2
samtec_n_al2
zj@l [O————1LVDS_TRX_DE_A 'o—'N—"VDS—A@)%
B NAND2 NAND2 IOBUFDS
. . . . LVDS_TRX_DE is a copy of the Transceiver_T/R signal P T
This is emulating what is on the memory board. on he SNAP Memary Board cheratc. opreen AT R61
I0_OUT_LVDS_A(4) <] 108 samtec p al3
o samtec_n_al3
When LVDS_TRX_DE ="1', the Memory Board is IO_IN_LVDS_A(4) < H
driving LVDS_IO signals OBUFDS
LVDS_TRX_DE to the PMC. 10_Direction_A———— -
. [ 1 10
o brecton PSR e e it
irection [¢]
Delay is to account for bus turnaround time and avoid bus contention. LVDS_TRX_DE_A— INV a — 10_IN_LVDS_A(S)
Delay is determined by DelayCount(15:0) value * DelayCntrCLK period ‘L Delay — AND2B1
o T |0BUFDS
~5.24m sec IO_Dlrectlon_A—’\l\ R78
[ 10
. . . . . . 10_OUT_LVDS_A(6) t 15
IO Direction When 10_Direction = '1', PMC is receiving. _OUT_LVDS_A(8) NI I ety
- When 10_Direction = '0', PMC is driving. I0_IN_LVDS_A(6) °
C T |0BUFDS
. 10_Direction_A
Desired waveforms. e . R62

I0_OUT_LVDS_A(7) samtec p al6

108 samtec_n_al6

VCC
10_IN_LVDS_A(7)

i

FDC

COMP16

— DelayCount(15:0——F— A[15:0]

CC16CE EQ c
CLR
Q[15:0] —— 1 B[15:0] ]

D Q m———Delay_A

VDS_TRX_DE_A DQ CE CEO —= y 4
INV

DelayCntrCLK c TC —= LVDS_TRX_DE_A—— >>>>>>

N\

D CLR A
LVDS_TRX_D E_Aé

“XILINX

Tile:  PMC top level. Memory Board Interface - A
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L

6
MemB dCﬂOL%- B(0) "\ TR_LVDS_B \'\ } ballltc3l, p bl R67 rV‘ICIIIBIdL,ﬁOUT_4B-(4) V RE_LVé_B ’\ Sam:ec vgg R82 7 8
SmEt -BO) L auF \ﬂ?—{ samtec_n_bl BUF OBUFDS samtec_n
~ s . WELYDS B T 10BUFDS
. CE_LVDS_B MemBrdCtOUT B(5) = R47 10_Direction_B
MemBrdCtlOUT_B(1) %F R70 %F . samtec_n_b6 | o RS6
. \ "~ CLE_LVDS_B MemBrdCtOUT B(6) {> WP_LVDS_B ogCUT-HVDS_B(0) . | ] 08 e Eg
MemBrdCtiOUT_B(2) %F : R66 BUF BUFDS samtec_n_b7 I0_IN_LVDS_B(0) <
OBUFDS
_LVDS_ | samtec p_bd>
AVlemBrdCiouT_B(3) [~ ALELVDS B P b4’ P69 IOBUFDS
L0 S - T
BUF OBUFDS RB_LVDS B ™S \ IO_Direction_B
R65 MemBrdCtrlIN_B(0)
“BuFDs Bur [ 10 R81
10_OUT_LVDS_B(1) <1108 samtec p b10
samtec_n_b10
|0_|N_LVDS_B(1)%
RE_LVDS_B When LVDS_TRX_DE is '1', then the LVDS 0 Direction BT Coor0S
NAND2 NAND2 NAND2 ] ) o - — R48
Transciever on the Memory Board is driving I0_OUT LVDS_B(2) ! % 0 samtec p bil
Si [ samtec_n_b1ll
gnals to the PMC. I0_IN_LVDS_B(2) o <
The equivalent equation is:  I10BUFDS
10_Direction_B
LVDS_TRX_DE = TR_LVDS - - N R85
10_OUT_LVDS_B(3) < T 108 samtec p bl2
o samtec_n_b12
{ 301 [O————1LVDS_TRX_DE_B 1o N—LVDS—B(3)%
B e e LVDS_TRX_DE is a copy of the Transceiver_T/R signal T 0BUFDS
H H H H — = : - 10_Direction_B
This is emulating what is on the memory board. on the SNAP Memory Board schematic. e Al R64
10_OUT_LVDS_B(4) <] 108 samtec p bi13
- I0_IN_LVDS_B(4)——2—< E samieen_o13
When LVDS_TRX_DE ="1', the Memory Board is — = —
driving LVDS_IO signals
T |0BUFDS
LVDS TRX DE to the PMC. IO_Direction_B—’\l\ R54
. [ 10
Delay B I0_OUT_LVDS_B(5) | s T8 sam:ec p Eﬂ
) . ) ) O_Direction B |4 |\ LvDS B(S o samiee 1
Delay is to account for bus turnaround time and avoid bus contention. LVDS_TRX_DE_B— INV —= _B()
Delay is determined by DelayCount(15:0) value * DelayCntrCLK period ‘L Delay — AND2B1
IOBUFDS
~5.24m sec IO_Direction_B—T’\l\ R84
[ 10
. . . . . . 10_OUT_LVDS_B(6) t bl5
IO Direction When 10_Direction = '1', PMC is receiving. OUT_LVDS_B(6) NI I ey
- When 10_Direction = '0', PMC is driving. I0_IN_LVDS_B(6) °
C T |0BUFDS
. 10_Direction_B
Desired waveforms. e Al . R8O
I0_OUT_LVDS_B(7) samtec p b16
vce o LS 108 samtec_n_b16
FD C IO_IN_LVDS_B(?)%LJJ
D Q ———Delay_B
— DelayCount(15:0——F— A[15:0]
CC16CE EQ c
CLR
Q[15:0] B[15:0] I
VDS_TRX_DE_B DQ CE CEO |—= ,
INV &
DelayCntrCLK c TC —= LVDS_TRX_DE_B >>>>>>
D CLR N\«
LVDS_TRX_DE_BQ -
Title: PMC top level. Memory Board Interface - B
Name: Bradley Hall - SNAP Memory Test
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1

3

RE_LVé_C

(2
— samtec ¥ €5 o4

RE_LVDS_C

L

B

C

D

MemBrdCtiouT C(0) \'\ TRLVDS_C \'\ } samtec p cl R3 MemBrdCtlOUT_C(4) V ’\ i 55 R31
ik <O L auF \ﬂ?—{ samtec_n_cl BUF OBUFDS samtec_n_c
.y OBUFDS ~_ WE_LVDS C <amiec o 6 1 |0BUFDS
. CE_LVDS_C MemBrdCtlOUT _C(5) = _- R6 10 Direction C
MemBrdCtlOUT_C(1) %F R24 %F . samtec_n_c6 | o R9
| X m 10_OUT_LVDS_C(0) samtec p c9
MemBrdCIOUT_C(2) [~ CLE_LVDS_C —[samtec p 8> gy MemBIGCHOUT_C(6) {> WP_LVDS_C ; R10 . L -5 108 samiec b &
@) L aor = aur Seurps 10_IN_Lvps_co———~ ||
_LVDS_ | samtec p_c4)
AlemBrdCtiouT_C(3) > ALELVDSC P ¢4’ R11 IOBUFDS
L0 S oot T
BUF OBUFDS RB_LVDS_C ™S \ I0_Direction_C
R29 MemBrdCtrlIN_C(0)
“BuFDs Bur [ 10 R32
10_OUT_LVDS_C(1) <1108 samtec p cl0
o samtec_n_c10
|0_|N_LVDS_C(1)%LJJ
When LVDS_TRX_DE is '1', then the LVDS 0 Direction G100
NAND2 NAND2 NAND2 ] - - ) o - - R5
Transciever on the Memory Board is driving 10_OUT LVDS_C(2) ! 1o samtec p cil
H B B B \/O/_“ 108 samtec n _cll
signals to the PMC. I0_IN_LVDS_C(2) o <
The equivalent equation is:  I10BUFDS
10_Direction_C
LVDS_TRX_DE = TR_LVDS - - N RS
10_OUT_LVDS_C(3) < T 108 z:m:gg ﬁ Eig
{ 301 [O————1LVDS_TRX_DE_C 'O—'N—LVDS—C@)%
NAND2 NAND2 , 10BUFDS
. . . . LVDS_TRX_DE is a copy of the Transceiver_T/R signal et
This is emulating what is on the memory board. on he SNAP Memary Board cheratc. opresen & R30
I0_OUT_LVDS_C(4) <] 108 samtec p c13
o samtec_n_cl13
When LVDS_TRX_DE ="1', the Memory Board is IO_IN_LVDS_C(4) < H
driving LVDS_IO signals OBUFDS
LVDS_TRX_DE to the PMC. IO_Direction_CﬁT o
Delay_C I6_OUT_LVDS_C(5) : Py :SB samtec_p_cl4
) . ) ) - O_Direction_C 10 IN LVDS C(5 o] samtec_n_cl4
Delay is to account for bus turnaround time and avoid bus contention. LYDS_TRX_DE_C— INV —= _C(5)
Delay is determined by DelayCount(15:0) value * DelayCntrCLK period ‘L Delay — AND2B1
IOBUFDS
~5.24m sec IO_Direction_C—T’\l\ R34
[ 10
. . . . . . I0_OUT_LVDS_C(6) t 15
|O_Direction When I0_Direction =1, PMC is receiving. _OUT_LVDS_C(6) . B I nverrer=
When 10_Direction ='0', PMC is driving. I0_IN_LVDS_C(6)
T |0BUFDS
. 10_Direction_C
Desired waveforms. e Al R4
10_OUT_LVDS_C(7) samtec p c16
VCC o \/6_“ 108 samtec_n _cl16
FD C IO_IN_LVDS_C(?)%LJJ
D Q ———Delay_C
DelayCount(15:0——F— A[15:0]
CC16CE EQ c
CLR
Q[15:0] B[15:0] I
VDS_TRX_DE_C DQ CE CEO |—= ,
INV &
DelayCntrCLK c TC —= LVDS_TRX_DE_C >>>>>>
CLR N\
LVDS_TRX_DE_CQ .
Title: PMC top level. Memory Board Interface - C
Name: Bradley Hall - SNAP Memory Test
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L

1 2

3

(2
— samtec Y d5

L.I'J- RE_LVD5_ D [

MemBrdCiioUT D(0) "\ TR_LVDS_D \'\ } samtec p—di R52 MemBrdCtlOUT_D(4) V t d5 R43
ik -bO L auF \ﬂ?—{ samtec_n_d1 BUF OBUFDS samtec_n
~ e . WELVDSD T 10BUFDS
. CE_LVDS_D MemBrdCtiOUT D(5) = R45 I0_Direction_D
MemBrdCtlOUT_D(1) P R50 / %F . samtec_n_d6 R41
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