CLOCKS

PULSAR IIA PROTOTYPE
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PICMG 3.8 RTM supports hot swap

RTM IMON
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Power

PGOOD [ PGOOD
ZONE-1 Connector and Power IPMC Microcontroller
SCLK [ >
MISO < |
> PGOOD MOSI [
SPI SELO [
SPI SEL1 [ >
IPMB_HA[7..0] LUHIIERYEE » > IPMB_HA[7..0]
IPMB A SCL B A gg{; IPMB A SCL TCK £
IPMB A SDA IPMB A SDA ™S 5
IPMB B SCL gﬁg g SSIA IPMB B SCL T%% %
IPMB_B_SDA IPMB B _SDA
IPMB_EN < e (BN < | IPMB_EN
BLUE LED < - Eéglf LoD <] BLUE_LED %TT%—TT);L
LED1 < ST | LED1 —
LED2 < LED3 | LED2 ETH RX+
LEDS S —TFg (] LED3 ETH_RX-
LED4 < | LED4 —
HANDLE [ ) LI DR > HANDLE RTM RST N [
DC DC EN < DC DC EN ] bC DC EN RTM PS N
RTM_MP EN [
. A . RTM 12V EN [
SCL < SCL =1 SCL RTM IMON
TPSDA ‘7
SDA
TPSCL ‘ & SCL

SCLK
MISO |
MOSI

SPI SELO

SPI SELI SPI bus to FPGAs

TCK
TMS
TDI
TDO |

FPGA programming bus

ETH TX+
ETH TX-

10/100 Ethernet to Zone-2

ETH RX+
ETH RX-

RTM RST N

RTM PS N

RTM_MP_EN

RTM 12V_EN

RTM IMON
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X4
2 [ nc 1 XTALI
| PGOOD —
4 3 XTAL2
+ NC . ¢
IPMB HA[7..0
| IPMB_HA[7..0] M Ulc
ATCA hard ad ; . —— s —— (151 ’ Microcontroller
ardware address lines must be
. \ 18pF 18pF =2 XTALI
pulled up in the microcessor. 23 XTAL?
| %D RTCX1
— —— RTCX2
14 | =
. RSTOUT
Debug Serial Port IPMC_RESET N| * 17 | RESET
+3.3V +3.3V 133V
1 C47 1 C48
T O0IuwF ~T O.luF
R48
e e 2.7k
+3.3V - -
Ul4 +3.3V +3.3V
7_[e— — ?1 USBRST T
6 SUSPENDn ﬁ
—1 VDD SUSPEND —=—
- 3
GND 1 2
2 R37< R38< R42< R43
6 B 1 USB _VBUS 8 DC% | é8 ;101{ IOkEIOkEIOk g 2 | IXRM Programmer Header
n T ! o .
8 3 USB D+ 4 26 RXD 2 mTDI
o | MT3 D+ 7 bt TXD =35 TXD Do the DCE-DTE flip here IDL =9 mTDO ° 12
. MT4 D —x TS T s RXD 2> p TDO — = TGS & 13 14
GND D- RTS ‘%“3 TCK <3 0 TMS 4 717 15 16
— USB Connector _— Crs IS <4 mTRST N ° J19 by s
= 10 2 TRST = ® 19 20
S e NC == 100 RTCK
HM + NC NC ‘Hzo RTCK =x= —
bl ) & 15 Eg Eg 19 S Microcontroller
1 Cl 3 & 16 | NC NC - 18 X R45 R46 R47
A C2 T & 17 | NC PAD 29 10k 10k 10k
C3
— Transorb USB UART =
+3.3V +3.3V
+3.3V
c3g 1 C39 _L_
= p— —
RTM _IMON is an ANALOG voltage that is proportional O thot? Olle
to the RTM 12V current. Nominally 0.487V/A. U1D
Connects to 12-bit ADC channel 0. This signal will 28 15 = =
likely be noisy and will require averaging and/or more =3 VDD(3V3) VSS | 3
elaborate filtering in software. + VDD(3V3) VSS
_ gé . VDD(3V3) VSS ‘S‘é Ll verAy
This SPI bus is used for general purpose TPMISO ‘ + VDD(3V3) VSS =
communication with the FPGAs on the 13 VSS 97 c41 _1L_ Cc42 _1_
board. The microcontroller is the SPI + VDD(DCDC)(3V3) VSS 0.luF =T O.luF T
master. An external demux chip is used LG8 ‘ IPMB A SDA B A Sgﬁ‘ %' VDD(DCDC)(3V3) ~ VSS —33
to select the target FPGA. Note that the IPMB A SCL + VDD(DCDC)(3V3) 1 — —
slave devices (FPGAs) must tristate their TPSCLK ‘7 ATCA IPMB BUS IPMB B SCL 10 VSSA ———¢ - -
data output when not selected. IPMB B SCL TPMB B SDA ———— VDDA
IPMB B_SDA . +3.3V +3.3V
¢—— VREF
UlA 19 gt ca3 | caa _L
| MISO = 46 o N = 0.luF ~T 0.luF ~ T~
@ . —4§H> PO[0]/RD1/TXD3/SDA1 P2[0]/PWMI1[1]/TXD1/TRACECLK <H>7 7 IPMB A0 Microcontroller
——5*1 PO[1)/TDI/RXD3/SCLI P2[1)/PWMI[2/RXDI/PIPESTATO ¥ z——re—ras — —
< SCLK = ————o* PO[2/TXDO P2[2)/PWMI[3)/CTSI/PIPESTATI =&z TR - -
————— 1 PO[3J/RXDO P2[3)/PWMI[4/DCDI/PIPESTAT2 =iz e T
133V 133V WD PO[4]/12SRX_CLK/RD2/CAP2[0] P2[4]/PWMI1[5]/DSR1/TRACESYNC g IPMB TIAS +3.3V +3.3V
- ' U13 WD PO[5]/12SRX_WS/TD2/CAP2[1] P2[5]/PWM1[6]/DTR1/TRACEPKTO 7 PMB TAG
| 16 1 SPI MUX0 >%7§D PO[6]/12SRX_SDA/SSEL1/MAT2[0] P2[6]/PCAP1[0]/RI1/TRACEPKTI BT TPMB A7 Ca5 C46
c37 | VCC A0 = T =& PO[7)/128TX_CLK/SCK1/MAT2]1] P2[7JRD2/RTSI/TRACEPKT2 +22 S == s ==
0.1uF — T 7 Al <3 SPL MUX2 76<H> PO[8)/I2STX WS/MISO1/MAT2[2] P2[8]/TD2/TXD2/TRACEPKTS3 <H>64 ' )
h O7n A2 = 4§H> PO[9)/12STX _SDA/MOSII/MAT2[3] P2[9]/USB_CONNECT/RXD2/EXTINO <H>53H<
—— W O6n 4 9" PO[10]/TXD2/SDA2/MAT3[0] P2[10]/EINTO 25 NICIDATI IPMB EN > — —
- W O5n  Eln S — " PO[11]/RXD2/SCL2/MAT3[1] P2[11)/EINTI/MCIDAT1/12STX_CLK e NICIDAT2
——— O4n E2n = ~> PO[15]/TXD1/SCK0/SCK P2[12]/EINT2/MCIDAT2/I2STX WS =¥z A .
% O3n B3 2 g, | SEESEED 2@ PO[16)/RXD1/SSELO/SSEL P2[13)/EINT3/MCIDAT3/12STX SDA x>l MCIDAT3 igit;’e:nal'jllgﬁlglg 1(\)’[5];’(‘353‘510912t°r
W O2n ] Flash Card 0| PO[17]/CTS1/MISO0/MISO ‘ ‘ '
SPI SEL1 4 15 Oln ] | MCICLK 59<H> PO[18]/DCD1/MOSI0/MOSI
ESPI SELO O0n GND ——9 MCICLK < NICICMD Tl PO[19]/DSR1/MCICLK/SDAI1
TALCX138 MCICMD <__ NICIPWR 577 P0[20]/DTR1/MCICMD/SCLI1 VCC3V3
1 MCIPWR | MCIDATO 56<H> PO[21]/RI1/MCIPWR/RDI1 VCC3V3
TPSELO — MCIDATO MCIDATI 9<H> PO[22]/RTS1/MCIDATO0/TD1 - C165
MCIDAT1 et RTM_IMON 21 PO[23)/ADO[0}/I2SRX_CLK/CAP3[0] i =
MCIDAT?2 @m HD P0[24]/ADO[1]/12SRX_WS/CAP3[1] '
4‘ TPSELI MCIDAT3 { ————fo RTM_12V_EN <=1 PO[25)/ADO[2)/128RX_SDA/TXD3 R |
RTM_MP EN SDA 35 P0[26]/ADO[3]/AOUT/RXD3 10k —
SDA SCL S P0O[27]/SDAO VCC3V3
12C/PMBus/IPMB L —| & SCL ‘ 20" [ lEEEe tsl
— RTM RST N} - PO[29]/USB_D+ 16
PICMG3.8 RTM signals — RTM PS N 30, PO[30]/USB_D- VCC
Ethernet PHY - JSEL 1 .
ENET TXDO 95 27 * S FPGA Programming Bus (JTAG)
ENET TXDO < ENEIRIG 571 PI[0JENET_TXDO P3[25)/MATO[0)/PWMI[2] r=¥5e— T % T 2
ETH TXA ENET TXDI! < . NPT TX EN 531 PI[1JENET_TXDI P3[26)/MATO[1]/PWMI[3] =="—x P3 . 51 0A IA 4 TCK T
ETH TX+ ETH_TX+ ENET TX EN . LGS 551 PI[4V/ENET_TX_EN = 1A
ETH TX- ETH TX- ETH TX- ENET CRS [ > ENET RXDO 91<H> P1[8)/ENET_CRS — 1 2 X TMS 5
- ENET RXDO [ > —~ PI[9]/ENET_RXDO 3 4 >~ 0B 7 TMS
ENET RXDI 90 U TMS 6 /B ¢ TMS >
ETH RX+ ENET RXD1 [ > ENET RX ER 89<H> P1[10]/ENET _RXD1 5 6 > 1B
ETH RX+ ETH _RX+ ENET RX ER [ T T R 251 PI[14)/ENET_RX_ER -7 8 < TDI ”
ETH RX- ETH RX- ETH RX- ENET REF CLK [ ENET MDC 87<H> P1[15]/ENET REF CLK 9 10 U TDI 1 3> 0C 7C 12 TDI TDI
- ENET MDC <__| ENET MDIO 86<H> P1[16]/ENET _MDC 11 12 —— > 1C
ENET MDIO DO 32<H> P1[17]§ENET_MDIO/ (A AT s ]2 13 14 —— 11 . .
RMII Interface v~ PI1[18]/USB_UP_LED/PWMI[1]/CAP P MAT2[0)/TXD3 r¥oe— - ———— 0D . ‘
Id i;)/lls ;%D Eigg%@ﬁggyscm PA[29)/MAT2[1/RXD3 85 X L Xilinx Header ) 10 1D 7D ———= TPTCK
| =
UBINEIS 32@ P1[21)/PWMI[3]/SSELO ¢— 39 E oND . TPTMS
LEDI 737" P1R2/MATI0] 74LCX157
LEDI =5 =571 P1[23)/PWMI[4]/MISO0 " TDo TDO ) ‘ —— ——
LED2 TED3 39" P1[24]/PWMI1[5]/MOSIO - - TPTDI
ATCA FRONT PANEL LED3 TEbd 2o PI2SI/MATI[1] TG ‘
LED4 37 P1[26]/PWMI1[6]/CAPO[0] =
BLUE LED WD P1[27]/CAPO[1] When the Xilinx JTAG cable is
BLUE LED ! HANDLE 25 P1[28]/PCAP1[0]/MATO[0] connected then JSEL is LOW and the
\ HANDLE 21<H> P1[29]/PCAPI1[1]/MATO[1] Xilinx cable drives the board JTAG bus.
WD P1[30]/VBUS/ADO[4] When the cable is disconnected JSEL is
<> PI1[31]/SCK1/ADO[5] HIGH and the Microcontroller drives the
JTAG bus.
wierggemiailiss Fermi National Accelerator Laboratory
United States Department of Energy
PPD Electrical Engineering Department
DC DC EN } 5¢ DC BN
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R1
49.9 +33V
| 3.3V
1
R2 0.1uF T1
49.9 L 1 = 16 ETH TX+ R
L. 2 L 15 TDMCT
. 3 L 14 ETH TX- EET
CHIP  CABLE
. 6 : — 11 ETH RX+ e
. 7 L 10 RDMCT
R3
49.9 +3.3V 8 L 9 ETH RX- ST
+3.3V Ethernet Transformer
- C2 C3
e 0.1uF 0.1uF R4 RS
T 0.1uF 75 75
R6 R7 ' R56
10k 49.9 1 = = 75
= l ETH FILT
U3 VNV
| PWRD et PWR_DOWN/INT D+ T > 4 s ——
IPMC RESET N| = RESET N TD- < 10005F T - 33y
<l Tx cLk RD+ i 2 e X3 .
+3.3V RD- & — vCe
ENET_TXDO BN D10 3. TXD 0
ENET XD ENET TXDI 451> IXD1 - <§A§ ENET REF CLK 3 4 our en L1 L 83314F
RS2 2= TXD 2 X2 == 5 S
1.91k —Y% TXD 3/SNI_ MODE ’s GND
25MHz OUT = |
PO T B ENET TX EN 2 [~ N - 50MHz =
LED_ACT/COL/AN_EN
ENET_MDIO . gjg mglco g%b MDIO LED SPEED/ANI g; Egg EII)IEIED
ENET MDC => MDC LED LINK/ANO gy
5 o RBIAS RS  4.87k :
A2 COL/PHYADO RBIAS = %Y ENET REF CIK
e —LNEL CRS 40 | CRS/CRS DV/LED CFG PFBOUT 22 o LEBOUTy ’ L ’
RO ENET RX ER oLt ER 2 RX_ER/MDIX_EN PFBINI -2 c7 8 ) C10
+33VF— AN RX_DV/MII MODE PFBIN2 T 0.wFT 0.IuFT 0.1uF]— 10uF
2.7k
ENET _RXDO Egg %g? ji RXD_0/PHYADI RESERVED :é%gé ¢ . . R13 R14 RIS
ENET RXDI ~=— RXD_I/PHYAD2 RESERVED =+~ o P )
¢~ RXD_2/PHYAD3 RESERVED :&gé —— ’ ‘ ’
=% RXD 3/PHYAD4 RESERVED i =
- RESERVED <5—(
=2 RX CLK RESERVED j@
RESERVED
+3.3V +3.3V +3.3V +3.3V IOGND - ‘35
- I0OGND —=
1 e L ci2 _L ci3 £5— AVDD33 AGND —5
T O0.IuF T 0.IuF ~T 0.1uF =5— 10VDD33 AGND —=
- IOVDD33 DGND
—_ — — Ethernet PHY
A
10/100 Ethernet PHY

RMII mode, 5S0MHz clock common to both
PHY and Microcontroller.

MDC/MDIO Management Interface Address
is 0x01

Strapping Options: AN _EN =1, AN1=1,
ANO=1, SNI_ MODE=0 (internal pulldown on
SNI_MODE) which means RMII Mode,
10/100 AutoNeg, and Full/Half Duplex.
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+3.3V
+3.3V
L cus ; =
T O.1uF - VINS
L % i T 213 FLASH PWR
- = VIN2 VOUT *
- VIN3
| MCIPWR (G 4 EN GND —>
— : A cs _L cie
High Side Power Switch — = 01uF T 20uF
Pl
MCIDATO L (CIDEVIEL 7 pato  vDD —2
MCIDAT] 8
MCIDATI TN T T DATI 1
MCIDAT?2 NGING >— DAT2 SW —5—X
MCIDAT3 CD/DAT3 GND
GND —
| MCICLK LCIERIS 2 CIK GND —2
GND
' MCICMD LIGIEMD 3 cMD GND é“
VSS
Micro SD

A
Micro SD Flash memory card holder. —

Use nibble wide interface (MMC) for highest throughput. This
flash memory is used for FPGA firmware images and is
controlled by the IPMC microcontroller.

SD cards have no reset line so therefore the microcontroller
needs the ability to power cycle the card using the high side
power switch.

Holder is Molex 502774-0891 or equivalent. Mount this to the
"solder" side of the ATCA board near the front panel.
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FMC1A FMCIB
GND —22 CLK DR —21
DP1_M2C P GND |
GND DP9 M2C P
GND ? DP9 M2C N —22
DP2 M2C P GND
DP2 M2C N | ?é GND ?
GND | DP8 M2C P
GND ? DP§ M2C N | g?o
DP3 M2C P GND
DP3 M2 N —2 GND %
GND | DP7 M2C P
GND % DP7 M2C N | g}i
DP4 M2C P - GND
DP4_M2C N —212 GND ?
GND — DP6_M2C P —12
GND —2] DP6_M2C N —o11
DP5 M2C P GND |
DPs MaC N AL onp B
GND GBTCLK] M2C P
GND ? GBTCLKI_M2C N —2=>
DP1 C2M P - GND
DPI_C2M N —22 GND %
GND | DP9 C2M P
GND % DP9 C2M N | ggg
DP2 C2M P - GND
DP2_C2M N —2=] GND %
GND DPS C2M P
GND % DP8 C2M N | ggg
DP3_C2M P GND |
DP3 oM N 23] onp B3
GND DP7 C2M P
GND ? DP7_C2M N —B>
DP4 C2M P GND
DP4 C2M N | ﬁgé GND %
GND | DP6_C2M P
GND % DP6 C2M N | gg;
DP5 C2M P GND
DP5_COM N —222 GND %
GND —240 ¢ RESO |
FMC e FMC e
A
Banks 12, 13, and 14 are HR (high
range) and use the LVDS 25 /O
standard. VCCO =2.5V.
FMC1J FMCII
VREF_B_M2C —& GND —1
GND | CLK3 BIDIR P
GND ‘y CLK3 BIDR N —
CLK2 BIDIR P GND
CLK2 BIDIR N —2 GND ;2: FlHAOS D
GND —=—1 F1 HA02 P HAO3 P =77 F1 HA03 N
HA02 P =g FI_HA02 N HAO3 N g
IR0 N GND =569 k| HA07 P
GND =75 FI HAO6 P e 10 FI HAO07 N
HA06_P = FI_HA06 N HAOT N =77
HA06 N GND —il ¢
ool (K12 | o I FI HAIl P
K13 F1 HAI0 P P 13 FL HALL N
HAI0_P =7 FL HAI0 N HAILN
HA10 N GND —H4 4
N i3 115 F1 HAl4 P
GND —12 4 HA14 P
K16 F1 HA17 P P 16 F1 HAI4 N
HAI7 P_CC =77 FI HAL7 N HAL4 N =77
HA17 N_CC GND —il ¢
g K8 ] HALS b I8 FI HAIS P
K19 F1_HA21 P P o FL HAIS N
HA21_P =0 FI HA2L N HAI8 N =775
HA21 N GND —20 4
TR A ) FI HA22 P
K22 F1 HA23 P P F1 HA22 N
HA23 P =333 F1 HA23 N HA22 N =733
HA23 N — = GND —2=—¢
GND —=1—¢ HBOI_P —12%
HB0O_P_CC — =2 HBOI N —322
HBOO N_CC | GND |
N K27 127
GND —2 HBO7 P —21
HBOG_P_CC — =2 HBO7 N —=2
HBO6_N_CC — =2 GND —=5
GND —=7—¢ HBII P —0
HB10 P —=1 HBII N —2
HBIO N — 52 GND —32—¢
GND — =4 HBIS P —>>
HB14 P — =1 HBIS N —p3
HBI4 N —52 GND —p22
GND —=2 HBIS P —330
HBI7_ P_CC — HBIS N —
HB17 N_CC —=8 GND —2
GND —20—¢ VIO_B_M2C —12
VIO B M2C GND
FMC e FMC e
R10 DI«
LEDO 20 ”
ANAN
RI2 D2
LEDI 20 ”
ANAN

U2A U2B U2C
Y20 Y25 R19
F1 PSNT L AE0 | 1001, AE26 | 100=' 1 wio | 00
- = = x> . -V
F1 HAO08 P A~~~ AE21 — = F1 LA17 P _~—~ AB30 — = F1 LA26 P ~—~— R26 — =
—— IO L10ON_T1 12 —— IO L1ON _TI1 13 —— IO L10ON T1 D15 14
F1 HAO8 N A~~~ AD21 — - T F1 LAI7 N ~—~ AB29 - Ty T F1 LA26 N ~~ P26 — =y T~ A
—— 10 L10P_T1 12 —— I0 L10P_TI1 13 —— [0 L10P_T1 D14 14
F1 LAO3 N A~ AF23 — = F1 LAIl N A~ AD28 — = F1 LA31 P A~~~ T28 — e
— IO L1IN_T1 SRCC 12 ——— IO L1IN T1 SRCC 13 ——— IO L1IN _T1 SRCC 14
F1 LAO3 P ~—~ AE23 — 1 e - F1 LA1l P A~~~ AD27 — 1 e - F1 LA31 N ~—~~— R28 — 1 e -
——— I0_ L11P_T1 _SRCC_12 —— IO L11P_T1 SRCC 13 ——— I0 L11P_T1 _SRCC_14
F1 HA19 P A~~~ AE24 - — = F1 CLK1 N A~ AC27 - = = F1 HA22 P A= T27 — o =
—— I0 L12N T1 MRCC 12 —— IO L12N T1 _MRCC 13 —— [0 L12N T1 _MRCC 14
F1 HA19 N A~~~ AD23 - g - F1 CLK1 P A~~~ AB27 - 1 - F1 HA22 N A~ T26 — 1 T -
—— 10 L12P_T1 MRCC 12 —— I0 L12P T1 MRCC 13 —— 10 L12P_T1 _MRCC 14
F1 HA12 P ~—~ AG23 - — = F1 CLKO N A~~~ AH29 - e - F1 LA28 P A~~~ U28 — S -
—— 10 L13N_T2 MRCC 12 —— I0 L13N T2 MRCC 13 —— [0 L13N T2 MRCC 14
F1 HA12 N =~ AF22 — A T - F1 CLKO P ~—~— AG29 - A T - F1 LA28 N A= U27 — g -
— I0 L13P T2 MRCC 12 —— 10 L13P T2 MRCC 13 —— I0 L13P_T2 MRCC 14
F1 LA0O4 N ~—~ AH24 — — - F1 LAI2 P A~ AF28 — — - F1 LA29 P A~ U25 — e -
——— I0_L14N_T2 SRCC 12 —— I0_L14N_T2 SRCC 13 ——— I0 L14N_T2 SRCC 14
F1 LAO4 P A~~~ AG24 F1 LAI2 N ~—~ AE28 F1 LA29 N A= T25
——— I0_L14P_T2 SRCC 12 —— I0 L14P_T2 SRCC 13 ——— I0 L14P_T2 SRCC_14
F1 LAOl N A~~~ AK25 F1 HAI3 N =~ AK30 F1 LA24 N A~~~ U30
—— I0 L15N T2 DQS 12 —— I0 L15N T2 DQS 13 —— I0 L15N T2 DQS DOUT CSO B 14
F1 LAOl P == A4 b L B FI HAI3 P____=_= AK29 N RS FI LA24 P____=>= U290 RS —Y_ B
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M0 oTrepTo 15 F2 TAI3 N = Ar7 | 10_L6P TO0_16 F2 HAIS P T el
FMC FMC F2 LAO7 N == "H29 — - — — 10 L7N Tl 16 — — 10 L7N T1 17
—— —— —— 10 L7N_T1 ADION 15 F2 LAI3 P = B2] - F2 HAIS N = H21 ==
= = F2 LAO7 P == 129 == - — I0 L7P T1 16 — 10 L7P T1 17
— — I0 L7P T1_ADIOP 15 F2 HAI9 N <= B24 - F2 LAIS N = C21 =
F2 LAO8 N = 128 o - — — I0 L8N TI 16 — — I0 L8N TI 17
— — I0 L8N Tl _AD3N 15 F2 HAL9 P = C24 F2 LAIS P = D21
F2 LAOS P = 127 — — 10 L8P T1 16 — — 10 L8P T1 17
— — 10 L8P _T1_AD3P 15 F2 HAL5 N = A28 F2 HA21 N K= T2
E; 3283 — ﬁg 10 LON_TI_DQS ADIIN 15 F2 HAL5 P == B3 ig—igg—ﬁ—g%s—llg F2 HA21 P Zo= G2 }8—3;1—%1—3%8—1177
— 10 L9P T1 DQS ADIIP 15 LIS 0L D0 LERIE IOL DS
: Kintex 325T Kintex 325T
< Kintex 325T Sz 2525
Banks 15, 16, and 17 are HR (high N N =
range) and use the LVDS 25 I/O NOTE: the following pairs have NOTE: the following pairs have reversed polarity: NOTE: the following pairs have
standard. VCCO =2.5V. reversed polarity: HAOS, LAO1, HA10, LA14, HA14, LA9, HAG6. reversed polarity: LA29, LA27, LA23,
LA03 HA18
FMC clocks enter this bank and may use regional
clock buffers in neighboring banks 15 and 17.
FMC2J FMC2I FMC2H FMC2G FMC2F FMC2E FMC2D FMC2C
K1 J1 Hl Gl Fl El DI Cl
VREF_B_M2C — GND —35 VREF_A M2C — ) [T L GND —=> 5 @ PG_M2C —= GND —5 5 A PG_C2M —55 GND &
GND —% CLK3 BIDIR P —3 PRSNT_M2C L —p= CLKI_M2C P —&% AT BY GND —5 HAO01 P CC —= SR GND —£5 DP0_C2M P —&=
GND —= CLK3 BIDIR N —3% GND — 7 T G CLKI_M2C N —¢= GND —== 5 A T HAOI_N_CC —5 GND .:D 7 DPO_C2M N —e=
CLK2 BIDIR P —p=— GND —= CLKO_M2C P —= SO GND —== HA00_P_CC = TS GND —¢= GBTCLK0_M2C P —z GND E
CLK2 BIDIR N —=— S o 17403 P CLKO_M2C N —= -1 1400 P HA0O_N_CC —= EAR—T— > HAos P GBTCLKO_M2C N —5= GND —c==
CNIL g F2 HA02 P SALS B F2 HA03 N GNDS F2 LA02 P R G F2 LAOO N CND F2 HAO4 P A0S F2 HAO05 N oD o7 DPO_M2C_P - —F7
HA02_P HA03 N LA02_P LA0O0 N_CC HAO04 P HA05 N GND - DPO0_ M2C_N -
— __K8 F2 HA02 N = 18 — [ H8 F2 LA02 N — = G8 — [ _F8 F2 HA04 N = E3 D3 F2 LAOI P —Ve C8
HA02 N GND LA02 N GND HA04 N GND LAO1_P_CC GND
e I Ty 10 F2 HA07 P - EE B GO F2 LAO3 P e IS Sy EO F2 HA09 P - EEZ F2 LAOI N R CO
K10 F2 HA06 P — [ J10 F2 HAO7 N H10 F2 LAO4 P — [ G10 F2 LAO3 N F10 F2 HA08 P - [ E10 F2 HA09 N — = D10 C10 F2 LAO6 P
HA06 P HA07 N LAO4 P LAO3 N HAO08 P HA09 N GND ——¢ LA06 P
— _KIl F2 HA06 N — J11 — [ HII F2 LA0O4 N — Gl1 - [ Fll F2 HA08 N — Ell D11 F2 LAO5 P — [ Cll F2 LA06 N
HA06 N GND ———+¢ LAO4 N GND ————+¢ HAO08 N GND ——+¢ LAO5 P LA06 N
— K12 J12 F2 HALl P — H12 G12 F2 LAOS P — F12 E12 F2 HAI3 P — [ DI2 F2 LAO5 N = Cl12
GND ——==+¢ HA1l P GND ——=—+¢ LAO8_P GND ——=—+¢ HA13 P LAO5 N GND
K13 F2 HAI0 P — [ 113 F2 HAIL N HI13 F2 LAO7 P - [ GI3 F2 LAO8 N F13 F2 HAI2 P - [ EI3 F2 HAI3 N = D13 Cl13
HA10 P HA1l N LAO7 P LAO8 N HA12_P HAI3 N GND ——¢ GND
— [Kl4 F2 HAI0 N — J14 — [Hl4 F2 LAO7 N — Gl4 - [Fl4 F2 HAI2 N — El4 D14 F2 LA09 P Cl4 F2 LA10 P
HA10 N GND LAO7 N GND HAI2 N GND LA09 P LA10 P
= K15 J15 F2 HA14 P = H15 G15 F2 LAI2 P = F15 El5 F2 HA16 P — [ DI5 F2 LA09 N - [ CI5 F2 LAI0 N
GND HA14 P GND LAI2 P GND HA16 P LA09 N LA10 N
K16 F2 HAL7 P — [ J16 F2 HAl4 N H16 F2 LALl P — [ G16 F2 LAI2 N F16 F2 HALS5 P — [ E16 F2 HAL6 N = D16 = C16
HA17 P CC HA14 N LAll P LAI2 N HA15 P HA16 N GND ———+¢ GND
— - K17 F2 HAI7 N — 117 — [ HI7 F2 LALl N — G17 - [ F17 F2 HAI5 N — El7 D17 F2 LA13 P C17
HA17 N _CC GND ———+¢ LAIl N GND ———+¢ HA15 N GND ———+¢ LA13 P GND
= K18 J18 F2 HAIS P = HI18 GI18 F2 LALG6 P = F18 E18 F2 HA20 P — [ DI8 F2 LAI3 N C13 F2 LA14 P
GND —=—+¢ HA18_P GND ————+¢ LA16 P GND ———¢ HA20 P LAI3 N LAl4 P
K19 F2 HA21 P - 719 F2 HAI8 N H19 F2 LAl5 P - [ GI9 F2 LAl6 N F19 F2 HA19 P - [E19 F2 HA20 N = D19 — [ CI9 F2 LAl4 N
HA21 P HA18 N LA15 P LA16 N HA19 P HA20 N GND ——+¢ LAl4 N
- [ K20 F2 HA21 N = 120 — [ H20 F2 LAI5 N = G20 = [ F20 F2 HAI9 N = E20 D20 F2 LA17 P = C20
HA21 N GND LA15 N GND HA19 N GND LA17_P_CC GND
— K21 121 F2 HA22 P — H21 G21 F2 LA20 P — F21 E21 — - D21 F2 LA17 N C21
GND HA22 P GND LA20 P GND HBO3 P - LA17 N _CC GND
K22 F2 HA23 P — [ 122 F2 HA22 N H22 F2 LAL9 P — [ G2 F2 LA20 N F22 - [ E22 — = D22 C22 F2 LAIS8 P
HA23 P HA22 N LA19 P LA20 N HB02 P HB03 N GND —===—+¢ LA18 P CC
- [ K23 F2 HA23 N — 123 — [ H23 F2 LAI9 N — G23 — [ F23 — E23 D23 F2 LA23 P = - C23 F2 LAIS N
HA23 N GND —=—+¢ LAI9 N GND —==—+¢ HB02 N GND LA23 P LAI8 N _CC
= K24 124 = H24 G24 F2 LA22 P — F24 E24 — | D24 F2 LA23 N — = C24
GND HBOl P —=—— GND LA22 P GND HB05 P —==— LA23 N GND
K25 - [ 125 H25 F2 LA21 P - [ G235 F2 LA22 N F25 - [ E25 = D25 C25
HB00 P CC HBO1 N LA21 P LA22 N HBO04 P - HB05 N GND —=——+¢ GND
= - K26 = 126 - [ H26 F2 LA2]1 N = G26 - [ F26 = E26 D26 F2 LA26 P C26 F2 LA27 P
HB00 N _CC - GND LA21 N GND HB04 N —=—— GND LA26 P LA27 P
== K27 127 = H27 G27 F2 LA25 P = F27 E27 - [ D27 F2 LA26 N - [ Cc27 F2 LA27 N
GND 53 HBO7_P =3 GND 53 F2 LA24 P LA2S P =553 F2 LA25 N GND =533 HBO9_P =578 LA26 N =552 LA2T N =38
HB06 P CC HB07 N LA24 P LA25 N HB08 P ——=— HB09 N —==— GND —=—+¢ GND
— - K29 = 129 — [ H29 F2 LA24 N = G29 — [ F29 = E29 D29 F2 TCK C29
HB06 N_CC - GND LA24 N GND —==—+¢ HB0O8 N GND TCK GND
= K30 130 = H30 G30 F2 LA29 P = F30 E30 D30 F2 TDI C30 F2 SCL
GND HBI1 P - GND LA29 P GND HBI3 P - TDI SCL
K31 — _J31 H31 F2 LA28 P - [ G31 F2 LA29 N F31 = [E31 D31 F2 TDO C31 F2 SDA
HBI10 P —=— HBII N - LA28 P LA29 N HBI2 P ——— HBI3 N —==— TDO SDA
- [ K32 = 132 — | _H32 F2 LA28 N = G32 — [ F32 = E32 D32 C32
HBIO_N =533 GND =733 LA2S N 33 GND 533 F2 LA31 P HBI2 N —¢33 GND 533 SPIVAUX 1533~ | 2 T™s OND' 733
GND —=—+¢ HBI5 P - GND ——=—+¢ LA31 P GND HBI9 P - T™MS GND
K34 — [ J34 H34 F2 LA30 P — [ G34 F2 LA31 N F34 — [ E34 D34 C34
HBI4 P —5% HBIS N —352 LA30 P —=< T LA3I N === HB16_P —5= HBI9 N 52 TRST L = GA0 —&52
HBI4 N —== GND —332 LA30 N — == R 1 1A33 P HBI6 N —3= GND —£5= GAl —5==—9% 12POV —=== |vcenz
GND 37 HBI8 P =57 OND 37 F2 LA32 P <" F2 LA33 N CRCN 37 HB21 P =37 SEVE37 MNERE SNDH—F7—1
HB17 P CC —5o— HBI8 N —5e— EASORP—-= T LA LA33 N == HB20 P —p52 HB2I N —£52 GND —5=—¢ 12POV - —==2 |vcenz
HBI7 N CC —55 GND —35 LA32 N —== GND —==5 HB20 N —55 GND —£55 3P3V. == |vecesva GND —==o—¢
GND K40 VIO B M2C 740 GND a0 VADIJ G40 IVCC3V3 GND a0 1 VADIJ TEa0 GND D 3P3V C40 IVCC3V3
VIO B M2C GND VADJ |vcesvs GND ———¢ VADJ |vcesvs GND 3P3V |vcesvs GND —————¢
FMC FMC FMC | FMC | FMC | FMC FMC ] FMC ]
R16 D3  a
LED2 2 4
ANAN
R44 D4
LED3 2 t
ANAN
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1 2 3 4 6
R17
LED4 LED4 AN LED4R
100
+3.3V | IS — LED3 N2 LED3R
FRONT PANEL LEDS Ve
R20
S2 RI18 \ LED2 RESZ VAVaY DRI
Microswitch 2.7k 100
A
3 The HANDLE line is LOW when the_ LEDI R21 LEDIR
'\ 2 HANDLE HANDLE board is installed and the handles are in \ LEDI VAVAV
1. the CLOSED and LOCKED position. I1{0202
aE | BLUE LED BLUE LED & A BLR
= 20
x : : w h 4 h 4 w w
ATCA specifies the operation of \2\ \2\ \2\ \:\ \:\
"BLUE" and "LED1" LEDs. All
other LEDs are user defined and
are controlled by the IPMC. — — — — —
HS IS 00S USERI1 USER2
D5 D6 D7 D8 D9
Blue Green Red Green Green
A .
Enable pullup resistors on
IPMB HA[7..0] microcontroller input pins
2 ==
The IPMC micro has the ability to
isolate the IPMB buses from the -1 C17
shelf manager. +3.3V 0.1uF R23 R24
uUs 2.7k 2.7k
| IPMB_EN L ENABLE vcc =3 =
2~ SCLIN SCLOUT % . s A gg; s+ TPMB A SCL
SDAIN SDAOUT l IPMB A SDA
4 5
P10 GND READY ——< 133V 133V
Zone-1 T TPSCLA
1 5 IPMB HAO 1 12C Bus Isolator
5 K HAO —¢ IPMB HAI = C18
<——=— TDI HA1 p— TPSDAA
3 7 IPMB HA2 +3.3V 0.1uF
H’ TDO HA2 3 TPMB A3 U6 R25 R26
<——— TMS HA3 2.7k 2.7k
9 IPMB HA4 1 8 —
HA4 ENABLE VCC —
17 10 IPMB HAS5
o | HAS =3 IPMB_HA6 3 2 IPMB B SCL
W' MT2_TIP HA®6 B TPMB TIA7 3 SCLIN SCLOUT = ® PMB B SDA * IPMB B SCL
W' RING A HA7/P SDAIN SDAOUT l IPMB B SDA
257 ] RING B 13 SCL A 4 5
<—=—— MTI1 RING SCL A GND READY ——=<
22 = = 14 SDA A TPSCLB
<—==— MT2 RING SDA A
23 ~ - 12C Bus Isolator U7
4] RRIN A 15 SCL B = 1 4 _BCEN
<—=—— RRTN B SCL B 4% - TPSDAB
= = 16 SDA B P
SDA B a
= F1 0.5A R27 2 3
27 ENA
ENABLE B |—>2——ENB ! 1:2\(-)/5 N [ DC DC EN DC DC EN AA—2LEN R =
R39 15 '
TN I N I Sy
EARLY B AVAYE F3  10A 3K
28 VRTN A U8 — A \N\—/
VRTN_A %7
VRIN B —22 VRTN B | ENA F 5 | ENABLE AF 79V CAP 3 72VCAP
= F4 10A ENB F 6 — -
25 33 48V A ENABLE BF
26 | SHELF_GND -48V_A =7 ¢ N\ VRTN A F 3 13 RTN VCCl2
LOGIC GND -48V_B VRTN_AF VRTN _OUT ® -
F5 8A VRTN B F 4 U9
48V B VRTN_BF 1 3
= = - ’ A
F6 8A 48V B F 7| 43 AF 48V_ALARM 120uF 120uF  “T=470uF 2 SENSE+ Use the "negative logic" version
-48 BF ON OFF TRIM C1 ——< x
— - SENSE- 5 of the bus converter. Module is
- SHELF GND 7 SHELF _GND 48V OUT 9 -48V : )\ 3 VIN- VOUT- . 4 | EI;IéAI?LED when DC_DC EN is
ESD1 = LOGIL GID - UL PR = +3.3V gl\l\ﬁg 2(1) ii g o LomD L2 ?2 X
3 n PIM : 3 > ADDR1 SMBALERT p———=
R54 SECD > SEGMENT3 Static discharge strip — 1 > CLK 10
10M SEGMENT2 on the bottom edge of - ———— > DATA SIG GND ———¢
SEGL ! SEGMENT1 the board, see ATCA LS )
. +3.3V +3.3V +3.3V 36.5k 36.5k Bus Converter
ESD Stri spec Figure 2-11 and T -T- - —
P REQ 2.22. =
R55 4 cCc19 1 c20 _1L_ cC21
10M ] 22uF T 22uF 100uF I
= = = - +3.3V
= a
- +3.3V is the IPMI Management power supply. ekl o— 11
: 1 C49
TPG1 Itis gener.at.ed by the? PIM module as soon as T 0.1uF
the board is inserted into the shelf. It provides < ’
power to the microcontroller, Ethernet 1 Ql
TPG2 ‘ $:;%CG,§EM microcontroller, flash R49 R50 — NPN
e - 2.7k 2.7k Ul15 C50
| SCL * 10 | voc 1 470pF
TPG3 ‘—0
SDA S0 . : 6 spa v2 2 )
7 scL
TPG4 ‘—‘ 12C / PMBus :g CADRO V3
S + ADRI1 4
TPGS The IMPC Microcontroller is the master 5 V4 —<
of this I2C bus. Threre are three slave GND
devices: the 12V bus converter (addr 0x33
th resi h Temperature Sensor
TPG6 set with resistors), the Tgmperature Sensor —
(addr 0x98), the RTM microcontroller -
(addr defined by software).
Fermi National Accelerator Laboratory
United States Department of Energy
PPD Electrical Engineering Department
. - ENGINEER: Jamieson Olsen
. Zone-1 Connectors DRAWN:  Jamieson Olsen
Number Date: 11/28/2012 Sheet CHECKED: Yasuyuki Okumura
173843 Time: 4:02:40 PM 8 of 17 | APPROVED: Ted Liu
C:\Users\Public\Documents\Altium\AD 10\Pulsar\Zonel.SchDoc
1 2 3 4 6




1 2 3 4 5 6
ATCA ZONE-2 FULL MESH
Al ABI Al ABI Al ABI Al ABI
il R e R e R i R e
& 1 ER 22 €l o1 e 22 €l oy R 2R €l o1 e 22
<Dl p  gm —SH DL pr o —SHI DL pp om S DL pr o —SHI
SeLEL S5 El B El_Sri El B
& F1 | F1 F1 | F1 MGT_harness F1 | F1 MGT _harness F1 | F1
A
ATOA Baslgslens Symcramzaion % Gl g} Gl TX P gi Gl TX P g} Gl
Interface. These clocks are bidirectional <———— Hi1 L HI1 TX N + H1 TX N Coc L HI1
M- (_CH70 ~ == {_CH2 0 » ==
LVDS and they are terminated on the <Az ny ARy 2B2 A2 Ay ARz —2B2 RX P L SRR Az A)  AR2 —2B2 RX_P |- B A2 | py ARz —AB2
B2 | o5 c(py | CD2 B2 | o5 c(pp | CD2 e 2 | 3 == B2 | o5 Dy | CD2 STy 1 | 4 = B2 | o5 c(pp | CD2
G 5 b BB C2 | 5 gy | EE2 — ! CHTPO RXP  C2 | o5  fp, | EF2 — ! CH2PORXP C2 | 5  fp, | EE2
Y on o MEEEE D2 | 5 G | GH2 C94  0.1uF CH7TPORXN D2 | o= 5 [ GH2 I 0.1uF CHPORXN D2 | o5 0 [ GH2
CLK3Ap T E2 E2 E2
CLK3Ap E2 . E2 TX P E2 TX P E2
CLK3An CLKSAD 2 | 5 2 | g TX N 2 m TX N 2 | 5
CLK3Bp G2 G2_| — CH7PI RX P G2 — CH2PI RX P G2
CLK3Bp CLK3Bn m | 92 | 2 CIE T 4 2o CHPl RX N__H2 | 02 ISP | 1 [ 4 XA CHoPl RX N H2 | 02
CLK3Bn H2 - H2 RX P -} — H2 RX P =i — H2
RXN : i . A3 AB3 RXN : i . l A3 AB3
A3 AB3 A3 AB3 — —
; % B3 | &2 AP Tcbs B3 | o2 AP Tcps MGT _harness C98  0.1uF B> | &Y AR Tcps | MGT _harness €99 0.1uF B3 | o> AP Tcps
% 03 ERs 222 € '3 ER R € | 3  ER R 3 13 ER R
D3 |3 gy UH3 D3 | p3 gm FUH3 D3 | p3  gmz U3 D3 | p3 gm OH3
Update Channel Interface & E3 | E3 E3 | E3 E3 | B3 E3 | E3
Unused F3 F3 MGT harness F3 MGT harness F3
Xo] B G | B - G | D3 N G | B3
X1 G3 51 3 TX P 5 @3 TX P 51 3
~—=— H3 - H3 TX N - H3 TX N O . H3
A4 AB4 A4 AB4 CiED U 1 . 4 = A4 AB4 CIER L | 3 = A4 AB4
———— A4  AB4 . A4 AB4 . RX P -} —— A4  AB4 RX P | - —— A4  AB4
B4 CD4 B4 CD4 = 2 | 3 = B4 CD4 = 1 | 4 = B4 CD4
——=—— B4 CD4 - B4 (D4 RX N == B4  CD4 - RX N , B4  CD4
C4 | 64 Fra | EF4 C4 | &4 Fra | EF4 CHOPO RX P C4 | .,  r, | EF4 CHIPORXP C4 | .,  Gp, [ EF4
; E D4 | o) Gua |OH4 D4 | 5 G GHA C106 0.1uF CHOPORXN D4 | o~y | GH4 0.1uF CHIPORXN D4 | o ., | GH4
Update Channel Interface E4 E4 E4 E4
———— E4 . E4 TX P E4 TX P E4
Unused F4 F4 = F4 = F4
K oa Ga | I TXN CH6Pl RX PG4 | 14 TXN CHIPI RX PG4 | 4
— G4 - G4 < CH6 1 G4 < CHI 1 » G4
o HA H4 | o Py B 1 11 4 H CH6PI RX N H4 | ., RX P 1 11 4 H CHIPI RX N H4 | o,
RX_N 2 | | A RX N AN B R= |
A5 AB5 A5 AB5 — A5 AB5 — A5 AB5
K Bs ] A5 ABS s Bs | A3  ABS —ep3 MGT _harness C110  0.1uF Bs | A2 ABS —F53 MGT _harness C97  0.1uF Bs | 4>  ABS —ep3
~——=— B5 CD5 - B5  CD5 = - B5  CD5 — B5  CD5
C5 EF5 C5 EF5 C5 EF5 C5 EF5
== C5 EF5 e EF5 - C5 EF5 C5 EF5
D5 GH5 D5 GH5 D5 GH5 D5 GH5
: ~—==— D5 GH5 - D5  GH5 - D5 GH5 D5  GH5
Fabric Interface CH15 & E5 | E5 E5S | Es5 E5 | E5 ES5 | E5
Unused F5 F5 MGT harness F5 ETH TX+ F5
<G5 B3 Gs FS - s IS ETH_TX+ ST TR oo IS
X1 G5 s G5 TX P s G ETH TX- T s G5
= H5 - H5 TX N - H5 ETH RX+ e - H5
A6 AB6 A6 AB6 CHS_0 1 | 4 = A6 AB6 ETH_RX- A6 AB6
= A6  AB6 . A6 AB6 RX P | — A6 AB6 . A6 AB6
B6 CD6 B6 CD6 2 | 3 = B6 CD6 B6 CD6
—=2— B6  CD6 - B6  CD6 RX N | - B6  CD6 - B6  CD6
C6 EF6 C6 EF6 CH5P0 RX P C6 EF6 C6 EF6
< C6 EF6 | + C6 EF6 | C6 EF6 | Base Interface Channel 1 + C6 EF6 |
D6 GH6 D6 GH6 CI11  0.1uF CH5P0 RX N D6 GH6 D6 GH6
. <—— D6 GH6 | . D6 GH6 | D6 GH6 10/100 Base-T only . D6 GH6 |
Fabric Interface CH15 E6 E6 E6 E6
Unused W E6 6 E6 TX P e E6 TX-RX crossover 6 E6
W’ F6 Ge | Fo TX N 31 CISPT RX T Ge | Fo happens in the backplane Ge | Fo
X e | G0 e | 96 CHm 2 : 3 =ZoF CHsPl RX N__He | J¢ e | 96
—=— H6 - H6 RX P g _II,I— = H6 - H6
RX N , -
<A A7 a7 2B A7 | A7 a7 2B A7 | A7 a7 2B A7 | A7 a7 2B
B7 CD7 B7 CD7 MGT _harness 0.1uF B7 CD7 B7 CD7
~——— B7 CD7 . B7  CD7 — - B7  CD7 . B7  CD7
C7 EF7 C7 EF7 C7 EF7 C7 EF7
X771 €7 EFT —=5 £ €1 EFl —= 71 €1 EFl —&= £ €1  EFl —=
: ~——=—— D7 GH7 - D7 GH7 - - D7 GH7 ————+¢ - D7 GH7 -
Fabric Interface CH14 & E7 | &7 E7 | &7 E7 | 55 E7 | &7
Unused F7 MGT _harness F7 MGT harness F7 F7
Ko7 ¥ G7 1 F7 G7 | I’ G7 1 F7
X1 &7 TX P 1 7 TX P 1 &7 1 G7
—="— H7 TX N - H7 TX N - H7 - H7
< CH9 0 » - < CH4 0 » -
A8 | A8 ABS - ABR RX P 1 _H 4 X~ A8 AS ABS - ABS RX P 1 _H 4 A~ A8 A8 ABS - ABS A8 | A8 ABS - ABS
T CD3 2 | 3 = B8 CD3 2 | 3 = B3 CD3 I B3 CD8
XSz ] B8 D8 g RX_N L CHoPO RX P C3 | Bo (D8 =g RX_N L CHaP0 RX P Cs | Bo (D3 =g cg | B8 CD8 g
&8 | g Epg oL C8  EF8 —=& Cc8  EF8 —=& . C8  EF8 —&
D3 GHS C133  0.1uF CH9P0O RX N __ D8 GHS C134  0.1uF CH4P0 RX N D8 GHS D3 GHS
: ——— D8 GHS - D8  GHS D8  GHS8 .- D8  GHS
Fabric Interface CH14 E8 E8 E8 E8
———— E8 TX P ES8 TX P E8 . E8
Unused F8 - F8 - F8 F8
<oz B8 TX_N CHoPI RX PG | [0 TXN CHaPl RX P G8 | [0 Gs | I8
2 G8 CHY 1 G8 CH4 1 G8 -G8
HS 1 \ 4 3 CHOP1 RX N H8 1 \ 4 F CH4P1 RX N HS8 H8
——— HS RX_P | — HS RX_P | — HS - H8
RX N 2 I |_ 3 == | RX N 2 I |_ 3 A~
A9 AB9 — A9 AB9 — A9 AB9 A9 AB9
KX By ] A% ABY s MGT _harness C135 0.1uF Bo | A%  ABY —F59 MGT _harness C139 0.1uF By | A  ABY —cpg By | A%  ABY —F59
<51 B9  CD9 —= — o1 B9 CDY o - 51 B9 CDY —r o1 B9 CDY o
W’ C9 EF9 GIIO Do | Cc9 EF9 GIIO DO Cc9 EF9 @ Do | C9 EF9 GIIO
. “——— D9 GHY9 - - D9 GH9 - - D9 GH9 - - D9 GH9 -
Fabric Interface CH13 & E9 | E9 E9 | E9 E9 | E9 E9 | E9
Ports 2 and 3 are not used F9 MGT _harness F9 MGT harness F9 F9
Koo G B G P G B
X G9 TX_ P o G9 TX_ P 1 @ o 69
—=— H9 TX N - H9 TX N T - H9 - H9
Al10 AB10 CHERD 1 . 4 = Al10 AB10 CHBR0 2 | 3 = A10 AB10 Al10 AB10
e AI0 ABIO RX P -} — A10 ABIO RX P | - — Al0 AB10 —==—~—9 - A10 ABIO
B10 CDI10 2 | 3 = B10 CDI10 1 | 4 = B10 CD10 B10 CDI10
<~—=—— BI0 CDIO RX N | - B10 CDI10 RX N | B10 CDI10 - B10 CDI0
€10 | G0 Brlo —EELO — CH8PO RX P CI0 | "0 pro —EELO0 — CH3PO RX P CI0 | ~\0 prio _EELO Cl0 | &0 mF10 —EELO
%_ Si Gy MEEEID Cl41  0.1uF CH8P0 RX N 1]3}8 Si Gy MSEI 0.1uF CH3P0 RX N %8 o oy MEET 1;(0) B GHIO
<F1o] EL0 TX P T1o— EL0 TX P T10—| EL0 T10— EL0
<———— FI10 TX N F10 TX N F10 - F10
G10 — CH8P1 RX P GI0 — CH3P1 RX P GIO G10
A= GI0 CHS 1 G10 CH3 1 G10 - G10
: EH10 | H10 RX P 1 11 4 =4 CH8PI RX N HI0 | ;o RX P 1 11 4 =4 CH3PI RX N HI0 | g HI0 | 11,
RX_N 2 |- === | RX_N 2 |- =L = =
ADF — | ADF — | ADF = ADF =
MGT harness C149 O0.1uF MGT harness C150 O0.1uF
NOTES: 1] K2
° o 2 ATCA Alignment Block
1. 14 slot FULL MESH configuration. 7] 2
2. For each channel only ports 0 and 1 are used.
3. Base Interface is supported for port 1 only. L] K
o 2 ATCA Alignment Block
4. Connector J24 is not used. 2
. — 3
5. Update Channel Interface is not used.
FP1
Front Panel
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+3.3V
U30
3
+ VINS
C159 _1_ ) 1
0.1uF — T + VIN1 VOUT
I VIN2 vout 2 l MP
— VIN3
| RTM_MP _EN 4 EN GND —
High Side Power Switch |
TX P £ Al ABI ég} TX P £ Al ABI ég}
J32P18 TX N Cl B1 CDl1 EF1 J33P18 TX N Cl B1 CD1 | EF1
RX P DI Cl EF1 E RX P D1 Cl1 EF1 GH1
RX N £ DI GHI RX N £ DI GHI
VCCI12 TX P =1 El TX P =1 El
U33 J32P19 TX N N J33P19 TX N !
3 [EeE— | _ 12VRTM RX_P i ! RX_P i
sur B | RX N H1 RX N HI
2 | s 4 . TX P ‘gg A2 AB2 .%. TX P ‘gg A2 AB2 | ‘égg
J32P16 TX N e B2 CD2 2 J33P16 TX N e B2 CD2 EED
PROFET HSPS RX P D> C2 EF2 GO RX P D> C2 EF2 GID
RX N D2 GH2 RX N D2 GH2
= 2 TX_P E2 B TX_P E2
= R58 RTM _IMON is an - F2 - F2
| 2 /] Q2 J32P17 TX N F2 J33P17 TX N F2
RTM 12V _EN r—} 4.87k analog voltage G2 G2
L ) NDS331N . RX P G2 RX P G2
| proportional to the RX N H2 o RX N H2 o
= 12VRTM current. B -
Nominally 0.487V/A. gg A3 AB3 égg 1};; A3 AB3 égg
| | +3.3V 1 B D3 < B3 CD3 —+=
» D3 GH3 + D3 GH3 |
E3 E3
F3 | B2 F3 | B3
R57 G3 | F3 G3 F3
2.7k » G3 + G3
RTM_IMON H3 | o3 H | o3
L2 A4 A 230 o L2 A4 A 2B
RTM PS N ¢ ® 4 B4 CD4 EE4 4 B4 CD4 EF4
| +3.3V ps | &4 EFY =G ps | &4 EM —EE
i ' i D4 GH4 ] D4 GH4
C160 T4 E4 T4 E4
= 0.1uF Ga F4 G4 F4
Ny Al =R i o
1 INO VCC 7 EN N MP RTN MT2 ﬁ
| RTM RST N — Nl Y — e MT3 ——X AS | o aps |_ABS AS | .. aps _ABS
IN2 GND I PWR MT4 ——— B5 CD5 B5 CD5
B3 pwr Cs ] 35 CDS s cs | BS (DS %rs
Config Gate — D5 | C5 EF5 GTis D5 | C5 EF5 GIiS
Y =I(IN1 AND !IN2) = A4 > D5 GH5 > D5 GHS5
B4 | PWR _RTN E5 | E5 E5 | E5
+3.3V + PWR_RTN F5 F5
U35 G5 | F5 G5 | F5
1 8 B1 G5 G5
ENABLE VCC ENABLEn H5 | H5 HS | H5
3 2 SCL L Cl
| sCL SCLIN SCLOUT SCL_L A6_| AB6 A6 __AB6
SDA 8  SDAINSDAOUT —Z SDA L €2 spaL B6 | Lo AB® Tcpe B6 | Lo AB® Tcbe
C6 EF6 C6 EF6
2 GND READY — +3.3V B2 | psp D6 | ¢ EF6 —Ghg b6 | ¢  EF6 —Ghg
-T- E6 | D6 GH6 ——— E6 | D6 GHo6 |
. 12C Bus Isolator < D1 | TCK F6 | E6 F6 | E6
— 1 Clel D2 | TDO G6 F6 Go6 Fo6
T O.luF D3 C3 + G6 : G6
W’ TDI NC W H6 | H6 Hé6 | H6
1 ——— TMS NC ——
= e ZP-016F-54-2B L1 A7 ABT '% £ A7 aB7 207
= c7 1 B CDT c7 1 B7 CP7 Fm
J30 p7_| <7 EET Gp7 p7_ <7 EFT Gh
> D7 GH7 + D7 GH7
E7 E7
7 E7 7 E7
o oE oa
H7 w7 H7 | w7
A8 | A8 ABS LU A8 | A8 ABS LIE
B8 CD8 B8 CD8
+ B8 CDS8 » B8 CDS8 |
x €8 g  Erg L (8 g  Erg L
The RTM MMC microcontroller is reset when EN N is high. D8 | D8 GHS - GHS | D8 | D8 GHS - GHS
RTM PS N is a short pin, last-mate. E8 | E8 E8 | ES
F8 F8
RTM RST N RTM PS N EN N G8_| 2% G8_| g%
0 0 1 (IPMC force reset) H8 | HS H8 | HS
0 1 1 (RTM not fully inserted)
1 2 o ) 2 a0 am AR 2 o amy AR
o/ 132P2 TX N B9  CD9 J33P2 TX N B9 CD9 -
EN N = ! (RTM RST N AND !RTM PS N) R gg ¢ EF9 1(331;199 oA gg 9 EF9 1(3‘5{99
- ’ - - ) - = RX N E9 D9 GH9 RX N E9 D9 GH9
TX P =1 B9 TX P =1 E9
J32P3 TX N F9 J33P3 TX N F9
G9 G9
RX P o @ RX P o1 G9
RX N H9 RX N H9
AL o spio 2B AL o spio 2B
 B10 CDI10  B10 CDI10
C10 C10 EF10 C10 EF10
D10 EF10—FHT0 pro | S0 EFI0O —EHS
D10 GHI10 D10 GHI10
E10 E10
L E10 - E10
F10 F10
L F10 » F10
G101 619 G190 G0
HI0 - 110 HIO Hi0
ADF = ADF =
Fermi National Accelerator Laboratory
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PPD Electrical Engineering Department
. - ENGINEER: Jamieson Olsen
. Zone-3 Connectors DRAWN:  Jamieson Olsen
Number Date: 11/28/2012 Sheet CHECKED: Yasuyuki Okumura
173843 Time: 4:02:41 PM 10 of 17 | APPROVED: Ted Liu
C:\Users\Public\Documents\Altium\AD 10\Pulsar\Zone3.SchDoc
2 3 4 6




1 2 4 5
VCC3V3
L1
600
" SYSPLL3V§ o ~Y Y\ ° o " VCC3V3
1 Cc25 _1L_Ce _1_ C27 Ull 1 Cc28 _1_C29 _1_ C30 1 Ci152
T 10uF ~[ O0.1uF ~[ O0.1uF T 10uF [— 0.1uF [ O0.1uF U24 T O.1uF
9 20
| ¢ vce veo VCC N —35 | ! BCLK <—2 | REn vee =2 L
16 VCC OUT =
VCC PLL2 - 27 6 CLK3Ap
L I8 veepLL vee OuT =3 L CLK3A R LR A CLK3An CLK3Ap
=1 = VCC OUT — =3 = B . CLK3An
0 VCC_OUT CLK3A D 4 DAI;Z
——— OSl1 6 SCLKO P
1l 050 OIEY e SCLKO N e < BPCLKO CLK3 DRV 3 DE GND — _
SW1 OUTNO 1 L 8 ATCA Backnl lock Interf
DIP Switch 6 5 r 7 SYSCLKO P MLVDS CA Backplane Clock Interface
SOD2 15 { SYSCLKO N CLK3B R —— CLK3A and CLK3B are user defined. Both
12 N 1 SPR1 14> OD2 3 SCLKI1 P 3 | 6 - — h h . drive th lock
11 N > SPRO SODI1 ~ ODI OUTPI > SCLKI N 2 y 5 SYSCLKI P FPGAs have t e option to drive these clocks.
SODO 13 OUTNI1 { SYSCLK1 N CLK3B D M-LVDS termations are on the backplane.
10 N 3 SODO0 > ODO0 h lock likelv limited fo 100 d
9 n SOD1 0 1uF These clocks are likely limited to MHz an
N 32 ’ VCC3V3 may be used for the beam clock plus a few bits of
- N o SOIDP HE 2 > PRI Gunrez 31 control information.
7 ~_ 6 SPRO 25 ~ PRO OUTN2
29 C153
e 7 OUTP3 p—
= <——> CE OUTN3 28 U25 0.1uF
" 23 <2 REn vee = -
RESET N > RST N OSC_OUT |/ 6 -
X1 - N - LR A
2 [ e 1 SXTAL 21 | o Ne —- . B
| NC ——— DAI?
— §§ | GNDI oy (G }; gggg? 3 | DE GND —>
4 3 I: GND_PAD REG_CAPI
+ NC MLVDS
Clock Generator =— G& =— €1 —
25MHz i T 10uF ~T 10uF -
VCC3V3
Cl154
T O.1uF
VCC3V3 , 2 .
L2 <—=— REn—1 VCC —
600 I g Y g - Siﬁiﬁﬁ CLK3Bp
. . REFPLL3V3  ~—~~ ! . ) ~H-B ¢ CLK3Bn
p— >
3 | pE GND —
1 _Cc1i8 _1_C79 _1_ C80 U27 1 c8 _1 83 _1_ C84
T 10uF ~T O0.1uF ~T O.luF T 10uF ~T O0.duF ~T O.luF MLVDS 1
l | > vee_veo vee IN —23 | | =
16 VCC OUT
 VCC _PLL2 - 27
L 18 vecpLLl veC OUT =3 L
e = VCC OUT I —_ BCLK VCC3V3
VCC OUT
Vi 10
< 11 82(1) OUTPO g REFCLKO P RCLK S C158
SW2 OUTNO REFCLKO N CLK3A D p— 0.1uF
DIP Switch 6 REFCLKO - U28 ’
12 1 RPRI ROD2 L o 3 2 8
s ROD1 14 OUTPI REFCLKI1 P < BPCLK1 > CLK3 DRV <——=— REn VCC —
11 ~ 2 RPRO =~ ODI 2 - — —
RODO 13 OUTNI1 REFCLKI N 6
10 ~_ 3 RODO = OD0 - CLK3B R 1 R A 7
9 ~ 4 RODI 1 — 1B
8 ~_ 5 ROD2 RPR1 26 OuUTP2 REFCLKO P 4
7 ~ 6 RPRO 75 OUTN2 21 REFCLKO N | RCLK ULl 1o 1D
=1 PRO REFCLK1 3 5
29 DE GND
— < 7 OUTP3 REFCLKI1 P
- CE OUTN3 22 REFCLK1 N MLVDS —
12 23
RESET Njp—<f——== RST N OSC_OUT
X2 ]
2 1 RXTAL 21 NC ————
NC | XIN NG 24 A
— 22 | 17 RRGC2 CLK3x R x signals should be
—_ 33 gﬁglp AD Egg—gﬁg% 19 RRGC1 terminated at the FPGA using
4 | NC 3 - - parallel DCI 50 ohms. LVTTL
Clock Generator 4 C8 _1_ 91 signal levels and connect to FPGA
25MHz 1 T 10uF ~T 10uF bank 18 with VCCO = 3.3V
Fermi National Accelerator Laboratory
United States Department of Energy
PPD Electrical Engineering Department
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A
JTAG configuration mode M[2..0]=101
only. IPMC is the JTAG master. SPIis
provided for post-init communication
with IPMC.
VCC3V3 U2H
10_0_VRN 32—t LVDS_H
~ s 10 25_VRP 32 —2=
Decoupling o VCC3V3 VCC3V3 10_LION_TI 32 —2= RX0 N
caps from p— ATuF 10 L10P_T1 32 AGI8 RX0 P
UG483. u UL I0_L1IN_TI_SRCC 32— TX3 N
ABG 10_L11P_TI_SRCC 32 —2== TX3 P
70 VCC00 8 229 10 LI2N TI MRCC 32 —2= TX5 N
. VCCO 0 332 o I0_LI2P_TI_MRCC 32 —2=r TX5 P
— : 10 LI3N_T2_MRCC 32 —2=2 RX3 N
L0 10_LI3P_T2_MRCC 32 —2== RX3 P
e ¢———"  CFGBVS 0 10_L14N_T2 SRCC 32 —2== RX4 N
= 10 L14P_T2_SRCC 32 RX4 P
VCC3V3 $—2D— M0 0 DONE o —M10 DONE $ 10_LI5N T2 DQS 32—
S MI0 I0_LI5P_T2_DQS 32—
M2 0 10 LI6N_T2 32 —n RX2 N
I0_L16P_T2 32 RX2 P
TCK TCK EL0 7ok g NIT B 0 —A219 INIT B 10 L17N T2 32 —atld RX1 N
R30 TDI H10 = e LN 202 TABI9 -
e TDI 56 GIo— TDLO I0_LI7P_T2 32 —== RX1 P
' TDO | e =5~ TD0_0 10 LISN_T2 32 —=s RX5 N
| TMS TMS 0 D10 I0_LI8P T2 32— RX5 P
PROG B K10 W Bl O LB 1) VIIEIE 27 e
PROGRAM B 0 \ 10 L19P T3 32
B10 X 10 LIN TO 32 - igg
. —= _ CCLK 0 L 1 é(_)szolIEjgjgg | iiii
= - 10 L20P T3 32
bl 10 121N T3 DQS 32 ﬁg}g a , ,
¢ VCCADC_0 10_L21P_T3_DQS 32 —5=m FPGA inter-sharing bus LVDS. HP I/O
10 L22N T3 32 RX7 N ; :
12451 - VREFP_0 [0_L22P_T3 32 22112 RX7 P bank. Note that this bus needs to flip at
1 23 - VREFN 0 10 L23N_T3 32 - -
== - 23 T3 32 |—AALT the top level. Some of these signal pairs
0.1uF RIS Uls I0_L23P_T3 32 —o=
T14 XII;—_% Il)))}((IS:g W i Temperature sensor diode not used I%:Iizzil;:igigg Z%ﬁ - Wlll be used for ClOCkS. Bank 32 palrs
P14 10 LN T0 32—y TX7 N assigned as follows:
¢ GNDADC 0 10_L2P_T0 32— TX7 P
. [0 L3N_TO DQS 32 TX6 N
L LSiiiiz 22 10 L3P_T0_DQS 32 ﬁg}j TX6 P .
= . I0_L4N_T0 32 —3=re share0: 7 -> 10
: 10 L4P TO 32
XADC uses internal reference and 0 LN T0 3> AIL X4 N sharel: 8 -> 17
. 10 L5P TO 32 TX4 P . %
internal sensors only. UG480 0 LeN do 032 TAFI6 e share2: 9 -=> 13
. 5 5 @ = == — AE16 - %
Figure 6-1 for layout with minimal MO 0,50 |\ ey 2D share3: 11* > 16
filtering. 10 L7P Tl 32 —2ik2 TX0 P share4: 5 -=> 14*
10 L8N T1 32 2213 TX1 N hareS: 12% > 18
o EAG Py | |Shares: 127 2
10 L9P T1 _DQS_32 TX2 P snareo. 5 -
Kintex 325T shrare7: 2 -> 22
* = clock capable pair
SPI Bus to the [PMC U2G o
MISO MISO G120 10 0 18 Max rate = 1.25Gbps per LVDS pair in
MOsI B HTo ] 1025 18 Kintex -1 speed grade
SPI_SEL 1 1O LION_TI_IS P g .
iz I0_L10P_T1 18
—% [0 LIIN TI_SRCC I8
SCLK Hi4 [t S . .
| SCLK 2 10 L11P_T1_SRCC_I8 This is a HP (high performance bank)
- 10_LI2N_TI_MRCC 18 ) .
613 10 L12P T1 MRCC 18 with VCCO=1.8 and the I/O Standard 1s
DI 10 L13N T2 MRCC 18
gg - 10 L13P_T2 MRCC 18 LVDS (not LVDS_25).
- 10 _L14N_TZ2 SRCC 18
BCLK 112 10 L14P_T2 SRCC_I8
CLK3B_ R c5— 10 LISN_T2_DQS_18
| =7 10_LI5P_T2 DQS_18
RESET N| I0_LI6N_T2_18
[EB 10 L16P T2 18
CLK3 DRV =— 10 LI7N_T2_18
ATCA Backplane Sychronization Interface CLK3A R Cll I0_L17P_T2 18
= 1O LISN_T2_18
= 10_LISP T2 18 a
15— IO_LION_T3_VREF_I8 Bank 18 has
10 LI9P T3 18
Iﬂg - 10 LIN T0 18 VCCO=3.3V and used
10 LIP TO 18
ES_| 10 120N 13 18 for general purpose
- 10_L20P T3 18
CIE | 10151\ 15 DOs_is I/0O to IPMC, master
a3 | [0_L21P T3 DOS 18 clocks, and misc.
CLK3A D =15 10 L22N_T3_I8 )
CLK3B D o= 10_L22P T318 signals
o= 10 L23N_T3.18
5 10 L23P T3 18
= 10 L24N_T3_18
5 10124P T3 18
1>~ 10_L2N_To_18
£3— 10_L2PT0_I8
“5— 10_L3N_T0_DQS_18
=5 10_L3P_T0_DQS_18
15— 10 L4N_TO_18
ST 10_L4PT0 18
- 10 _L5N_TO 18
g‘l‘ 1O L5P TO 18
17— O_L6N_TO_VREF_18
=15~ 10_L6P_T0 18
s 10 LN TI_I8
55— 10_L7P7T1718
—1 - IO_L8N_T1 18 Fermi National Accelerator Laboratory
16 10 L8P T1 18 United States Department of Energy
6 I0 IL9N T1 DQS 18 PPD Electrical Engineering Department

10 L9P T1 DQS 18

Kintex 325T
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U2K
—R5 MGTREFCLKOP 115 MGTXTXPO_115 —= TX_ P\ MGT harness
—RT— MGTREFCLKON 115 MGTXTXNO_115 — TX N T
<_MGTO
MGTXRXPO_115 —2d RX_P
MGTXRXNO_115 RX N
>%§- MGTREFCLKIP 115  MGTXTXPI 115 :ﬁ TX P\ MGT harness
Y7 MGTREFCLKIN 115 MGTXTXNI 115 TX N D
MGTXRXPI 115 —2 RX_P MGTI
MGTXRXN1 115 RX N
MGTXTXP2 115 8431 TX P \ MGT harness
MGTXTXN2_ 115 TX N
MGTXRXP2_115 —2 RX_P MGT2
MGTXRXN2_ 115 RX N
MGTXTXP3 115 %% TX P \ MGT harness
MGTXTXN3 115 TX N D
MGTXRXP3 115 X,g RX_P MGT3
MGTXRXN3 115 RX N
ﬁg¥§g%§8 - iﬁ MGTREFCLKOP 116  MGTXTXPO 116 gf TX P\ MGT hamess
MGTREFCLKON_116  MGTXTXNO_116 —== TX N T
MGTXRXPO_116 —2 RX P
MGTXRXNO_116 RX N
<5~ MGTREFCLKIP 116 ~ MGTXTXPI_I16 —& TX_ P\ MGT harness
< N7 MGTREFCLKIN 116 MGTXTXNI 116 TX N ST
MGTXRXP1 116 E‘; RX P RIGD
RCLK C92 MGTXRXN1_116 RX N
1 | 8
L o LTI MGTXTXP2 116 —2 TX_ P\ MGT harness
REFCLK REFCLKI P 3} o MGTXTXN2_116 ¢ TXN MGT6
R 4 TS MGTXRXP2_116 —p2 RX_P
x I MGTXRXN2_116 RX N
0.1uF
MGTXTXP3_116 —= TX_ P\ MGT harness
MGTXTXN3 116 TX N e
MGTXRXP3 116 ﬁg RX P RG]
MGTXRXN3_116 RX N
ﬁgﬁgggig = gg MGTREFCLKOP 117 MGTXTXP0_117 —= TX P\ MGT hamness
MGTREFCLKON_117  MGTXTXNO_117 —& TX N T
B B ~
MGTXRXPO_117 —2 RX_P (MGIE_~
MGTXRXNO_117 RX N
o~ MGTREFCLKIP_117  MGTXTXP1_117 —33 TX_P™\ MGT _harness
—— MGTREFCLKIN 117 ~MGTXTXNI_117 —&- TX N o
MGTXRXPI 117 —2 RX_P MG
MGTXRXN1 117 RX N
MGTXTXP2 117 —= TX_P™\ MGT_harness
MGTXTXN2 117 TX N D
MGTXRXP2_117 —cx RX_P MGTIO
MGTXRXN2_ 117 RX N
MGTXTXP3 117 llj% TX P \ MGT harness
MGTXTXN3 117 TX N D
MGTXRXP3 117 Eg RX_P MGTII
MGTXRXN3 117 RX N
5 MGTREFCLKOP_118  MGTXTXPO_118 —D= TX_ P\ MGT harness
%7 MGTREFCLKON 118 MGTXTXNO 118 TX N RTID
MGTXRXPO 118 5‘3‘ RX_P MGTI2
MGTXRXNO 118 RX N
=5 MGTREFCLKIP_118  MGTXTXP1_11§ — TX_ P\ MGT harness
L7 MGTREFCLKIN 118 MGTXTXNI 118 TX N EEED
MGTXRXP1 118 Bg RX_P RIGIVE
MGTXRXN1 118 RX N
MGTXTXP2 118 g% TX P\ MGT harness
MGTXTXN2 118 TX N ST
MGTXRXP2 118 gg RX P MG
MGTXRXN2_ 118 RX N
MGTXTXP3_118 —23 TX_ P\ MGT harness
MGTXTXN3 118 TX N ST
MGTXRXP3 118 ﬁ RX P LIGINE
MGTXRXN3_118 RX N
Kintex 325T
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“Xil ds th
Xilinx recommends the system
_ SYSCLK P clock is input to the DDR3
‘ SYSCLK N address/control bank.
u2J
10 0 VRN 34 ﬁgg
10 25 VRP 34
10 LION T1 34 ﬁgi DIDIE A7
I0 L10P T1 34
10_L1IN_TI_SRCC 34 —413— DDR BAO
I0 L11P_T1 SRCC 34
10 L12N_T1 MRCC 34 21(:} 65 DIDIE U W
I0 L12P T1 MRCC 34 N
I0 LI13N_T2 MRCC 34 N
IO L13P_T2 MRCC 34 NG DDR CS N
I0 L14N_T2 SRCC 34 N DDR CKE VDDR . VDDR . Ul10 VDDR .
10 L14P T2 SRCC 34 N1 Cl
10 L15N_T2 DQS 34 AHI DDR All Rl | VDD VDDQ
= == = AG2 DDR A2 Cl142 C143 Cl44 : VDD VDDQ C145 Cl146 C147
10_LISP T2 DOS 34— 3 — Do s =" =" =" By vopg 2§ ==
10 L16P T2 34 AH2 DDR Al 0.1uF 0.1uF 0.1uF DO VDD VDDQ ) 0.1uF 0.1uF 0.1uF
10 L1I7N T2 34 AK1 DDR A8 K3 VDD VDDQ ) R33
10 L17P T2 34 AJl DDR A9 | G VDD VDDQ ) 10k
= I AK3 DDR BAI — + VDD VDDQ |
10 L18N T2 34 — NO9 A8 —
= == AJ3 DDR Al2 : VDD VDDQ —
I0 LI8P T2 34 e R9 | VDD VDDQ Al
I0 LI9N T3 VREF 34 NG
10 L19P T3 34 |—‘ TP1 | HI
I0 LIN TO 34 igi 2//%%11?():2 M8 | VREF R34 1 C24
10 L1P_TO 34 AGT - 10k T O.l1uF
I0 L20N T3 34 N I—‘ TP2 DDR A13 T3 AlL3 DQIS A3 DDR DQ15
I0 L20P T3 34 DDR A12 N7 B8 DDR DQ14
10 L21N_T3 DQS 34 ‘2;77 28 222 = DDR All R7 ‘23/ =t 38}‘3‘ A2 DDR DQI3
10 L21P T3 DQS 34 NG DDR A10 DDR A10 L7 A10/AP DQI12 A7 DDR DQ12 —
10 L22N T3 34 NG DDR A9 R3 A9 DOIL1 C2 DDR DQ11 -
10 1L22P T3 34 NG DDR A8 T8 A8 DQI10 C8 DDR DQ10
I0 123N T3 34 NG DDR ODT DDR A7 R2 A7 DQY C3 DDR DQ9
10 1.23P T3 34 N DDR CLK N DDR A6 RS A6 DOS D7 DDR DQ8
I10) L2AN TS B e s g DDR A5 P2 e
10 1.24P T3 34 ACI DDR A4 P8 Ad UDQS C7 _~—= DDR DQSI P
10 L2N TO 34 a2 DDR A3 N2 A3 UDQSH B7 =~~~ DDR DQSI N
10_L2P_TO 34 D1 DDR AL3 DDR A2 P3 A2 UDM D3 DDR DMI1
I0 L3N T0 DQS 34 D2 DDR Al P7 Al
I0 L3P _TO DQS 34 ACA ‘ TP3 DDR A0 N3 A0 DQ7 H7 DDR DQ7
I0 L4N TO 34 ACS DQ6 G2 DDR DQ6
10 L4P TO 34 INT DDR BA2 M3 BA? DQS HS DDR DQ5
10 LSN TO 34 DG R53 DDR BAI N8 BAl DQ4 H3 DDR DQ4
10 L5P TO 34 D7 100 DDR BAO M2 BAO DQ3 F8 DDR DQ3
IO L6N _TO VREF 34 ACT NA\N DQ2 F2 DDR D)2
I0_L6P_TO 34 —5== NG DDR CLK P = 17 | ok POl F7 DDR DQI
I0 L7N T1 34 INE DDR A3 DDR CLK N A~ K7 CK# DQO E3 DDR DQ0
10 L7P_T1 34 NG DDR_AG
10 L8N T1 34 NG DDR RST N DDR CKE K9 CKE LDQS F3 =~~~ DDR DQS0 P
10 L8P T1 34 263 DDR A0 LDQSH# G3 =~~~ DDR DQS0 N
I0 IL9N T1 DQS 34 2G4 DDR BA2 DDR CS N L2 CS# LDM E7 DDR DMO0
I0 1L9P T1 DQS 34
Kintex 325T DDR RASN B pas# vss —L
VSS
. VDDR DDR CAS N K3 CAS#H VSS 1;11
A ) A
DL 15 used e, Bl 5 DDR WE N L3 VSS I 256Mbyte DDR3 chip
should have the DCI resistors WE# VSS Yo
and {f necessary cascade DCI VSS B3 DDR PHY _clock period is 2.5n_s / 400MHz
internally to Bank 34 DDR RST N T2 RESET# VSS A9 FPGA fabric runs at 200MHz (internally generated)
y ) R31 VsS - G8 CLK_ REF is 200MHz (internally generated)
49.9 DDR ODT K1 ODT VSS J8 SYSCLK = 200MHz
U2l VSS M9 VCCAUX I0=1.8V
10 0 VRN 33 —013 VRN VSS o2
10 25 VRP 33 ADI13 VRP VSS T9 Since this device has a 16-bit interface then base performance
10 LION T1 33 AE9 R68 of this memory is 1.6 GBytes/sec. Xilinx WP383 shows that
10 L10P T1 33 AD9 2.7k VSSQ D8 the memory interface operates at 75% effiency for sequential
= it AF11 R32 L1 E8 | R/W operations, and falls to 40% for random R/W. The part
IO L1IN_T1 SRCC 33 <——— NC VSSQ . . . .
AE11 49.9 J1 G9 number specified here is a DDR3 1066 device but is run at
19 L1 T_SIRCE 59 | ryoym <71 NC VESY e 400MHz or 800MT/s
I0 LI2N_T1 MRCC 33 DD HM7 - NC VSSQ DI )
10 L12P T1 MRCC 33 A0 _DDR DOA —1— HL9 : NC VSSQ Gl
10 L13N_T2 MRCC 33 AGI0__DDR DOG6 — = HE » NC VSSQ 2
I0 L13P T2 MRCC 33 —==r—prn DO3 -~ ——— NC VSSQ ':IF9
IO L14N T2 SRCC 33 NG 70 L8 VSSQ B9
IO L14P T2 SRCC 33 7Q VSSQ
— e — AK9 DDR DQSO N
I0 L15N_T2 DQS 33
SR S AJ9 _ DDR DQSO P DDR3
10 L15P_T2 DQS 33
= == = AH9 DDR DQ5
10 L16N T2 33 —
10 L16P T2 33 AG9 DDR DQ7 R36 = . —
10 LI7N T2 33 AK10 DDR DMO 240 Z = 50 ohms single ended or 100 ohms
10 L17P T2 33 AKI11 DDR DQI differential
O LIRNIT2033 —231l__DDR DQO
10 L1SP T2 33 AH11 DDR DQ)2 Since the DDR3 component is located
10 LI9N T3 VREF 33 AF13 1 immediately next to the FPGA the max
— 10 LI9P T3 33 AE13 DDR DQS8 — trace is 20mm and is not considered a
10 LIN TO 33 AB12 transmission line. No terminations are
10 LIP TO 33 AA12 required for the address control group
10 120N T3 33 AK13 DDR DQI15 signals. VREF is generated with a simple
10 L20P T3 33 AK14 DDR DQ13 voltage divider.
= = AJ14 DDR DQSI N
I0 L2IN T3 DQS 33
= == = AH14 DDR DQSI1 P
10 L21P T3 DQS 33
- = AR = AJ12 DDR DMI
I0 L22N T3 33
= === AJ13  DDR DQI12
10 L22P T3 33
= =—o= AG12 DDR DQ9
10 123N T3 33
= == AF12 DDR DQl1
10 L23P T3 33
= = = AH12 DDR DQI10
I0 124N T3 33 AG13 _DDR DOI4
10 L24P T3 33 ABR
I0 L2N TO 33 AAR
10 L2P _TO 33 29
10 L3N _T0 DQS 33 B9
I0_L3P_TO DQS 33 Y10
I0 L4N TO 33 11
10 L4P_TO 33 AATO
I0 L5N TO 33 AALL
10 L5P_TO 33 INDE
I0_L6N_TO VREF 33 AAL3
I0_L6P_TO 33 AC10
IO L7N TI1 33 AB10
I0_ L7P _T1 33 AES
I0 L8N TI1 33 DS
10 L8P T1 33 AC11
10 LON T1 _DQS 33 ACTD
I0 1L9P _T1 DQS 33
Kintex 325T
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VCC3V3

A
Decoupling caps from UG483.

VCCINT: 3 x 330uF, 5 x 4.7uF
VCCBRAM: 2 x 100uF, 5 x 4.7uF
VCCAUX: 4 x 47uF, 4 x 4.7uF
VCCAUX IO: <none>

VCCO_0: 1 x 47uF

VCCO: 100uF per bank

Small HF caps are internal to the

Cclr12 _|
4.7uF 7]

BGA package.
VCC2V5
VCC1V0
U2M
? ? ’ 1 T L L VOCINT veeo 12 it Lt ciss Lt case
+ + + + VCCINT VCCO 12 | T~ T~
A ¢ 132 133 _Lcst L e’ C53 C54 C55 e el T4 330uF 330uF
[~ 4.7uF [~ 4.7uF [~ 4.7uF [~ 4.7uF [~ 4.7uF 330uF 330uF 330uF = AG21
T T /|\ - VCCINT VCCO 12—
. . ) ! - VCCINT VCCO_12 —o55 I
| VCOINT VCCo 13 AAD =
- VCCINT Vi 13 -
— . VCCINT veco 3 2B | o
= AD30 Banks 12-17 are used for FMC I/0
| VCCINT VCCO_ 13 —aEy7 which is LVDS_25. VCCO = 2.5V
- VCCINT VCCO_13 =50 - :
- VCCINT VCCO_13 —=2
. VCCINT VCCO_13 535
VCCIV8 - VCCINT VCCO 14
T - VCCINT VCCO_14 %
¢ — - VCCINT VCCO_14 —55
- VCCINT VCCO_14 52
+ - VCCINT VCCO 14
R S e e vocons
- VCCINT VCCO_15 —55
- VCCINT VCCO 15
’ ’ 1 P13 VEEO 115 11;42296
=5 T13— VCCAUX VCCO_15 53
VI3 | Yecaux veco 13 E20
x%z . VCCAUX VCCO 16 %
VCC1V8 . VCCAUX VCCO_16 —>=
Vil VIELO IS e
wio— VCCAUX 10 GO  VCCO_16 —g==
Wi VCCAUX 10 GO VCCO_16 —g5-
+ VCCAUX 10 GO VCCO 16 E
VCCO 16
VCCIVO = €10 | yveeBATT 0 VCCOo_17 g‘llg VELTE
N16 YCCO_17 529
< - _T_ Rie— VCCBRAM VCCO_17 —£75
Lo Len Len Lo _L o X o5 Ule [t R G2 + +
4TF T 47F T 47F -1 47wF - 47F 330uF Wie | JCCBRAM VECO_17 g = w0 =0 G
' ' ' ' ' . VCCBRAM VCCO_17 75 330uF 330uF
& S . VCCO_17 —¢33
| 57— MGTAVCC VCCO_18 —57=
- F7_| MGTAVCC veeo_18 F14 | ABank 18 is used for general I/O
7 [ N Gl = LVTTL. VCCO =33V
MGTAVCC K7 [ VIGLO IS | VCCIVS )
17— MGTAVCC VCCO_18 =5
A 57— MGTAVCC VCCO_18 5
GTX guidelines sec UG476 v1.4 ? 1 ¢ WICITAVIEE xggg—gg ABI6 )
C57 C58 C87 C88 B3 — AE17 A .

p— p— p— == r MGTAVTT VCCO_32 | Bank 32 is HP and uses the LVDS standard. VCCO =
ﬁg%ggﬁa;gg%g%l A 47uF 47uF 47uF 47uF . MGTAVTT VCCO_32 jﬁﬁ‘; 1.8V. UGA471 table 1-42. 100uF cap absorbed into
MGTAVTT - 1.2V @ 1.6A . MGTAVTT VCCO 32 —==2 VCCAUX 330uF

: : | . MGTAVTT VCCO_32 =
Total estimated GTX power is 5.1W. Total - MGTAVTT | ﬁg¥2¥$¥ xggg—gg |_AC13
FPGA power (all supplies) is 7.5W. MGTAVCC . MGTAVTT VCCO 33 ADI0 _
i MIGIAYIL i Gommei 1o ol FRGAs * 4 * 9  MGTAVTT VCCO 33 ﬁgié Banks 33 and 34 are HP anq used for the DDR3
Power Estimator XPE 13.4 cel | ce2 |1 croo_ ]l cror L  MGTAVTT VCCO 33 Yo interface. VCCO = 1.5V estimated at 0.35A
27 March 2012 47uF~ T 47uF~ T 47uwF~ T  47uF T | WUGTAWTT VELL] S AC3
- MGTAVTT VCCO 34 —==
& . MGTAVTT VCCO_34 —r=
| . MGTAVTT VCCO 34 EAG]
= . MGTAVTT VCCO_34 —=m2
. MGTAVTT VCCO_34 —25
. MGTAVTT VCCO 34 —5
. MGTAVTT VCCO 34 & o VCCO 33 34
MGTAVTT
o2 5 MGTVCCAUX —— Cliz ="
IN OUT & MGTVCCAUX T 100uF — 100uF
c81_1 MGTAVTT | AR
GND 0.01uF T W7
' MGTAVTTRCAL 115
4 clos L cro9_1_ -
SHDNn  BYP ATWF T~ 4ATuF T w8 —
. : MGTRREF 115 -
Linear Regulator -
Kintex 325T
1 R82
= 100

U2N
i' GND GND |
Nl GND GND
Y GND GND
G GND GND
NG GND GND
) GND GND
Iﬂ' GND GND
AALL GND GND
A0 GND GND
AAd GND GND
AAS GND GND
AAG GND GND
AT GND GND
ABIL | GND GND
Bl GND GND
AB3 GND GND
N GND GND
ACIS | GND GND
ACo8 | GND GND
ACR | GND GND
ADIS GND GND
AD2S GND GND
D5 GND GND
IE' GND GND
NG GND GND
NS GND GND
AF10 GND GND
AF20 GND GND
INCH GND GND
NG GND GND
2G26 | GND GND
AG6 GND GND
INTEE GND GND
INTRE] GND GND
AL3 GND GND
NI GND GND
200 GND GND
2130 GND GND
K17 GND GND
KT GND GND
IE' GND GND
Bl | GND GND
Bl GND GND
Ba GND GND
B3 GND GND
BO | GND GND
Cis | GND GND
e GND GND
o8 GND GND
C6 GND GND
o GND GND
D25 | GND GND
Da GND GND
DS GND GND
Do GND GND
Ij’ GND GND
1o GND GND
s GND GND
) GND GND
6 GND GND
) GND GND
IE' GND GND
0 GND GND
4 GND GND
TR GND GND
o GND GND
Gl GND GND
Gle | GND GND
G GND GND
26 GND GND
Go GND GND
) GND GND
IE' GND GND
3 GND GND
7 GND GND
s GND GND
) GND GND
1 GND GND
Ij’ GND GND
7 GND GND
) GND GND
130 GND GND
76 GND GND
791 GND GND
: GND
Kintex 325T

K17
K27
K4
K8
K9
L1
L14
L2
L24
L6
L9
M12
M14
M16
M18
M21
M4
M3
M9
N1
N1l
N13
N15
N17
N2
N28
N6
N9
P10
P12
P16
P18
P25
P4
P8
P9
R1
R11
R13
R17
R2
R22
R6
R9
T10
T12
T16
T18
T19
129
T4
T8
Ul
Ull
Ul3
Ul7
U2
U26
U6
U9
V10
V12
V14
V16
V18
V23
V4
V38
Vo
Wi
Wil
W13
W15
W17
W2
W20
W30
W6
W9
Y17
Y27
Y3
Y4
Y7
Y8
Y9
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VCC3V3
VCC12 VCCI2 VCCI1V0
Ul6 C113 uUl17 Cl14
R8&3 + R84
¢ 6 vin  vour — 75 O|'|0 3k T S3our ¢ ® vin  vour — 75 OI'IO33“F T COINT
SENSE+ VAVAV 1] SENSE+ VAYAY 1 VCCBRAM
TRIM+ g . — TRIM-+ g .
1 Cilie 1 C117 _1_ C118 TRIM- \/\/\/—T R85 4 C119 1 c120 _1_ Ci121 TRIM- \/\/\/—T R&6
T O0.luF —T 22uF T~ 22uF 5 432 T O0.luF —T 22uF T~ 22uF 5 2.87k
<——— ON_OFF <——— ON_OFF
— 4 — 4
PG PG
8 A . 8
10 SENSE- 3 Mezzanine Cards 10 SENSE- 3
g ® GND GND LDOs to generate g ® GND GND
| MGTVCCAUX |
— Regulator 20A — — Regulator 20A —
® PGOOD >
1.0V @ 10A
VCC12 MGTAVCC
U21
2 4
® * * VIN VOUT * * *
| Ny s L ocre L s L cso
<——— ON_OFF ’ T 47uF T 47uF T 47uF T 47uF
A cioe L ci27 L cizs Veel2 Uls VELLve
T O0.1uF ~ [ 22uF T~ 22uF * * ) 4
3 5 ——C130 —T— 1 1 1 VAN oL
GND TRIM+ 0.033uF =
Regulator 10A 2 R87
Place 4 47uF caps near switcher 1 49.9
) <——— ON_OFF
° ° o R90 :)gltlp(;lél $ get output ripple down 1 cis L cizea L cios
2.87k ) T 0.1uF ~ T 22uF ~ T 22uF
_?_ 3 5 —_—cCl129
GND TRIM+ 0.033uF
— Regulator 10A
& & & R&9
976
1.2V @ 10A )
VCC12 MGTAVTT
U23
2 4
¢ \ d \ d VIN VOUT \ 4 \ 4 \ 4
| o 90 C105 c122 C132
<——— ON_OFF ) T 47uF T 47uF T 47uF T 47uF VCC3V3 VCC2V5
C136 C137 C138 VCC1V8 VDDR 1 U29
T O0.1uF ~ 22uF ~[ 22uF ® ® U22
| 2 4 2 IN OUT = A
3 5 ——C140 — IN ouT ——o VCCO for banks 12-17.
GND  TRIM+ — ) :
0.033uF 1 5 C157 1 | SHDNn  SENSE . 5 Estimated current is 2A. Power
Regulator 10A N SHDNn  SENSE »uF T dissipation in this regulator is
Place 4 47uF caps near switcher u estimated at 1.6W, dissipated into
o o )\ RO4 output to get output ripple down 6 3 6 TAB GND 3 the ground planes.
191k to 10mV. TAB GND |
= LDO 1.5V 3A = EDO 25V 3A =
A
I VDDR = 1.5V for DDR3 and
— — FPGA I/O Banks 33 and 34.
- Generated by LDO Linear
Regulators. Worst case current
consumption is 0.7A.
VCC1VS8 VDDR 2
U32
z_ IN OUT e
1 5
+ SHDNn  SENSE
5 TAB GND | <
LDO 1.5V 3A ‘
VCC3V3
+3.3V
133V VIS R62
R61 U20 2.7k
U19 2.7k N 1 5
. VCC3 RST ———
1 VCC3 RST - 5%< Power Sequencing , ; |
2 VCC25 RSTn 6 IPMC RESETn |IPMC RESET N All power rails begin to ramp up at 3ms and reach regulation vee2s RSTn - IRESET_N
' - - voltage by 6ms. The time that VCCO-VCCAUX>2.625V 3 7 N Global Board Reset
3 7 (TVCCO2VCCAUX) is less than 1ms per power cycle, for all | VIEA I |
® VCCA  SRSTn — Global net VCCO banks ’ ] 4
] 4 ’ »<——— PBRn GND
< | PBRn GND 1 c1o7 Reset Monitor
-1 Cl104 : == =
T 0.1uF Reset Monitor 1 0.1uF —
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LVDS_H LVDS _H
[
TX0 N gggg}f “—=— RX0 N 5 €63 5
TXO0 P <~ . RX0 P TX P g I||— 7 RX P
[VDSL N == TX N , RX N
e “—=— RXI N ONCH
TX1 P ~— . RX1 P LCL GTX1 S LCL _GTXO0
[
TX2 N t¥g§§§ L. RX2 N | col 3
TX2 P . RX2 P RX P i IH— 7 TX P
[VDS3 N == RX N , TX N
2 TDs:r A= 0.1uF
TX3 P RX3 P :
[
TX4 N ixggj - RX4 N
TX4 P <~". RX4 P
- N
TX5 N gggg 1}\)1 “—=— RX5 N
TX5 P ~—~ . RX5 P
[
TX6 N tzggg I; “—=— RX6 N
TX6 P : RX6 P
- N
LCL LVDSO0 TX7 N iggg; II\,I “—=— RX7 N LCL LVDSI
TX7 P ~—~ . RX7 P
- N
RX0 N gggzg “—=— TX0 N
RX0 P ~— . TX0 P
[
RX1 N R//gggllf = TXI N
RX1 P . TX1 P
- N
RX2 N %xggigg “—=— TX2 N
RX2 P —~ . TX2 P
[
RX3 N Rﬁgg}}g S TX3 N
RX3 P - TX3 P
- N
RX4 N EXBSSE “—=— TX4 N
RX4 P <~ . TX4 P
[
RX5 N R’,ggg? 2. TX5 N
RX5 P : TXS P
- N
Rxg N —LYDSIA N ZOR oy
RX6 P . TX6 P
RX7 N EXBSE I; “—=— TX7 N
RX7 P : TX7 P
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Project: pulsar.PriPCB
Generated : 11/28/2012 4:02:52 PM
Comment Description Part Number Designator
1 0.1uF Capacitor 0.1uF 0402 X7R 16V C1005X7R1C104K 66 C1, C2, C3, C4, C7, C8, C9, C11, C12, C13, C14, C15, C17, C18, C23_1, C23_2, C24_1, C0402_MED
C24_2, C26, C27, C29, C30, C34, C37, C38, C39, C41, C42, C43, C44, C45, C46, C47, C48,
C49, C79, C80, C83, C84, C104, C107, C116, C119, C123, C126, C136, C142_1, C142_2,
C143_1, C143_2, C144_1, C144_2, C145_1, C145_2, C146_1, C146_2, C147_1, C147_2,
C152, C153, C154, C158, C159, C160, C161, C165
2 1000pF Capacitor 1000pF 1206 X7R 2000V C1206C102KGRACTU 1 C5 C1206_MED
3 18pF Capacitor 18pF 0402 NP0 50V (C1005C0G1H180J 2 C6, C151 C0402_MED
4 10uF Capacitor 10uF 0603 X7R 16V C1608X7R1C104K El C10, C25, C28, C69, C77, C78, C82, C85, C91 C0603_MED
5 22uF Capacitor 22uF 1210 Y5V 25V C3225Y5V1E226Z 14 C16, C19, C20, C117, C118, C120, C121, C124, C125, C127, C128, C137, C138, C157 C1210_MED
6 100uF Capacitor 1206 100uF 6.3V X5R C3216X5R0J107M 5 C21, C102_1, C102_2, C103_1, C103 2 C1206_MED
7 47uF Capacitor 47uF 0805 X5R 4V C2012X5R0G476M 18 C22_1, C22_2, C65, C66_1, C66_2, C67_1, C67_2, C68_1, C68_2, C76, C86, C89, C90, C105, |CO805_MED
C108_1, C108 2, C122, C132
8 4.70F Capacitor 4.7uF 0402 X5R 6.3V C1005X6R0J475M 40 C31_1, C31_2, C32_1, C32_2, C33_1, C33_2, C51_1, C51_2, C52_1, C52_2, C57_1, C57_2, |C0402_HIGH
C58_1, C58_2, C61_1, C61_2, C62_1, C62_2, C70_1, C70_2, C71_1, C71_2, C72_1, C72_2,
C73_1, C73_2, C74_1, C74_2, C87_1, C87_2, C88_1, C88_2, C100_1, C100_2, C101_1,
C101_2, C109_1, C109 2, C112_1, C112_2
9 120uF Capacitor 120uF Radial 10x25 Aluminum 100V EKZE101ELL121MJ258 2 C35, C36 CAP_RAD_AL_10X25
10 470uF Capacitor 470uF Radial 16x25 Aluminum 100V ECA-2AHG471 1 C40 CAP_RAD_AL_16X25
11 470pF Capacitor 470pF 0402 X7R 50V C1005X7R1H471M 1 C50 C0402_MED
12 330uF Capacitor 330uF 7343 6.3V Tantalum T495D337K006ZTE 100 19 C53_1, C53_2, C54_1, C54_2, C55_1, C55_2, C56_1, C56_2, C59_1, C59_2, C60_1, C60_2, [C7473_LOW
C75_1, C75_2, C115, C155_1, C155_2, C156_1, C156_2
13 0.1uF Capacitor Array 2 0.1uF 0504 X5R 6.3V CKCM25X5R0J104M 20 C863, C64, C94, C95, C96, C97, C98, C99, C106, C110, C111, C131, C133, C134, C135, C139, [CKCM25
C141, C148, C149, C150
14 0.01uF. Capacitor 0.01uF 0402 X7R 25V (C1005X7R1E103K 2 C81_1, C81_2 C0402_MED
15 0.1uF Capacitor Array 4 0.1uF 1206 X7R 16V CKCA43X7R1C104M 3 C92_1, C92_2, C93 CKCA43
16 0.033uF Capacitor 0.033uF 0402 X7R 16V (C1005X7R1C333K 5 C113, C114, C129, C130, C140 C0402_MED
17 White LED White Side View SM1204UWC 8 D1_1,D1.2,D2_1, D2 2, D3_1, D3_2, D4_1, D4_2 SM1204UWC
18 Imue LED Blue Side View SM1204SBWC 1 D5 SM1204SB
19 [Green LED Green Side View SM1204SGC 3 D6, D8, D9 SM1204SG
20 Red LED Red Side View SM1204SRC 1 D7 SM1204SR
21 Blue LED Blue SMD 0805 LTST-C171TBKT 2 D10_1, D10_2 LED0805
22 Transorb USB Protection Diode SMT 4 pin SP0503BAHT 1 D11 SOT192P237X120-4N
23 Fuse 0.5A SMT OMNI-BLOK 0154.500 2 F1, F2 SMT_FUSE
24 10A Fuse 10A SMT OMNI-BLOK 0154010 2 F3, F4 SMT_FUSE
25 8A Fuse 8A SMT OMNI-BLOK 0154008 2 F5, F6 SMT_FUSE
26 FMC FMC Connector High Pin Count ASP-134485-01 4 FMC1_1, FMC1_2, FMC2_1, FMC2_2 CC-HPC-10_MCO
27 Front Panel Front Panel, Blank, Steel, Side-2 Cover CBT Technology XAT95-0016 1 FP1
28 Handles ATCA handles 1 pair Southco Lever Style CBT 130529 1 HD1
29 USB Connector Micro USB Connector Type B Molex 1050170001 1 J1 USB_MICRO B
30 ADF ATCA ADF Connector 10 x 4 Pair Press Fit 973032 6 J20, J21, J22, J23, J32, J33 [ERNI 973032,
31 ZP-016F-S4-2B ATCA Zone-3A Power Connector Female PICMG 3.8 Positronic SP7KH4FOBSO0A1/AA-PA778 1 ZP-016F-S4-2B
32 ATCA Alignment Block ATCA Alignment Key Block 1-1469373-1 2 K1, K2 ATCA K1
33 600 Inductor 600 ohms 100MHz 0402 300mA Ferrite MMZ1005S601C 2 L1, L2 0402-A
34 Micro SD Micro SD card holder push-push SMD 5027740891 1 P1 MOLEX 502774
35 /ARM Header Header TH 10x2 4 Wall Keyed 87834-2019 1 P2 MOLEX 87834-2019
36 Xlinx Header Header TH 7x2 2mm Keyed 87831-1420 1 P3 MOLEX 87831
37 Zone-1 ATCA Zone-1 power input connector 1766500-1 1 P10 ATCA_P10
38 NPN General Purpose NPN transistor SOT23 MMBT3904 1 Q1 SOT95P245X110-3N
39 NDS331N N-CH logic level MOSFET SuperSOT-3 NDS331N 1 Q2 SOT95P245X110-3N
40 49.9 Resistor 49.9 ohms 0402 ERJ-2RKF49R9X 11 R1, R2, R3, R7, R31_1, R31_2, R32_1, R32_2, R87, R88, R92 R0402_MED
41 75 Resistor 75 ohms 0402 5 R4, R5, R56, R83, R84 R0402_MED
42 10k Resistor 10k ohms 0402 13 R6, R11, R33_1, R33_2, R34_1, R34_2, R37, R38, R42, R43, R45, R46, R47 R0402_MED
43 4.87k Resistor 4.87k ohms 0402 ERJ-2RKF4871X 2 R8, R58 R0402_MED
44 2.7k Resistor 2.7k ohms 0402 21 R9, R13, R14, R15, R18, R23, R24, R25, R26, R29_1, R29_2, R30_1, R30_2, R48, R49, R50, |R0402_MED
R57, R61, R62, R68_1, R68_2
45 20 Resistor 20 ohms 0402 9 R10_1, R10_2, R12_1, R12_2, R16_1, R16_2, R22, R44_1, R44 2
46 100 Resistor 100 ohms 0402 8 R17, R19, R20, R21, R53 1, R53 2, R82 1, R82 2
47 240 Resistor 240 ohms 0402 ERJ-2RKF2400X 3 R27, R36_1, R36_2
48 332 Resistor 332 ohms 0402 ERJ-2RKF3320X 2 R28 1, R28 2
49 36.5k Resistor 36.5k ohms 0402 ERJ-2RKF3652X 2 R35, R51
50 15 Resistor 15 ohms 2512 1W ERJ-1TYJ150U 2 R39, R40
51 3k Resistor 3k ohms 2512 1W ERJ-1TYJ302U 1 R41
52 1.91k Resistor 1.91k ohms 0402 ERJ-2RKF1911X 2 R52, R94 R0402_MED
53 10M Resistor 10M ohms 1206 ERJ-8GEYJ106V 2 R54, R55 C1206_MED
54 432 Resistor 432 ohms 0402 ERJ-2RKF4320X 1 R85 R0402_MED
55 2.87k Resistor 2.87k ohms 0402 ERJ-2RKF2871X 2 R86, R90 R0402_MED
56 976 Resistor 976 ohms 0402 ERJ-2RKF9760X 1 R89 R0402_MED
57 Microswitch Microswitch SPDT TH Lever MDS6500AL02LS 1 S2 MDS002
58 DIP Switch 6 Switch DIP 6 pos SMD Half Pitch C&K TDA06HOSB1 2 SW1, SW2 DIPSW_6_HP
59 Ethernet Transformer Ethernet Transformer 1:1 10/100 1 Port H1102NL 1 T PULSE_H11XXNL
60 Microcontroller IARM Microcontroller Cortex-M3 TQFP100 LPC1768FBD100 1 U1 TSQFP50P 1600X1600X160-100N
61 Kintex 325T Xlinx Kintex 325T FPGA XC7K325T-2FFG900C 2 U2_1, U2 2 BGA900C100P30X30_3100X3100X315
62 Ethernet PHY Ethernet PHY 10/100 Interface TQFP48 DP83848CVV. 1 u3 VBH48A_N
63 High Side Power Switch High side power switch SOIC8 LTC1477CS8 2 U4, U30 |§OIC1 27P600X175-8N
64 12C Bus Isolator 12C Bus Isolator TSOP8 LTC4300-1CMS8 3 U5, U6, U35 TSOP65P500X100-8N
65 Optocoupler Optocoupler SOP4 pt output FODM2701R2 1 U7 P254P700X200-4N
66 PIM ATCA Power Input Module 300W. PIM300FZ 1 us PIM300
67 Bus Converter Bus Converter 12V 20A SMBus Interface |EBDW020A0B41Z 1 u9 EBDWO020A0B
68 DDR3 DDR3-1333 2Gbit 128Mx16 BGA96 MT41J128M16HA-15E 2 U10_1, U10_2 BGA96C80P16X9_1400X900X110
69 Clock Generator Clock Synthesis Low Jitter CDCM61004 2 U11, U27 QFN50P500X500X100-32N
70 Linear Regulator Linear Regulator 1.8V 100mA SOT95 LT1761ES5-1.8 2 U12 1, U12 2 SOT95P245X100-5N
71 74LCX138 Demux 3:8 MC74LCX138D 1 U13 SOIC127P600X175-16N
72 USB UART USB RS232 Interface CP2102-GM 1 U14 QFN50P500X500X100-28N
73 Temperature Sensor 12C Te Sensor TSSOP10 LTC2990CMS 1 uU15 TSSOP50P490X110-10N
74 Regulator 20A Switching Regulator Naos Raptor 20A NSR020A0X43Z 2 U16, U17 NSR020A0
75 Regulator 10A Switching Regulator Naos Raptor 10A NSRO10A0X4Z 3 uU18, U21, U23 NSRO10A0
76 Reset Monitor Reset monitor triple supply SOIC8 LTC1326CS8-2.5 2 U19, U20 SOIC127P600X175-8N
7 LDO 1.5V 3A Linear Regulator 1.5V 3A DDPAK-5 LT1764AEQ-15 2 U22, U32 TO170P 1450X450-6N
78 MLVDS Single Channel M-LVDS Transceiver SOIC8 DS91D176TMA 4 U24, U25, U26, U28 SOIC127P600X265-8N
79 LDO 2.5V 3A Linear Regulator 2.5V 3A DDPAK-5 LT1764AEQ-2.5 1 U29 TO170P1450X450-6N
80 74LCX157 Quad 2 in MUX MC74LCX157M 1 u31 SOIC127P600X175-16N
81 PROFET HSPS High Side Power Switch PROFET 8A 20A PEAK T0252-5 BTS5012SDA 1 U33 TO252-5-11
82 Config Gate Configurable Multi-Function Gate SOT23-6 SN74LVC1G98DBVR 1 U34 SOT95P280X145-6N
83 25MHz Crystal 26MHz 10ppm 8 pF 30 ohm DFN 5mm x 3.2mm ECS-250-8-30B-CKM 2 X1, X2 ECX-53B
84 50MHz Oscillator 50MHz 50ppm 2.5x2mm SMD 3.3V ECS-2033-500-BN 1 X3 ECS_2033
85 25MHz Crystal 25MHz 10ppm 8pF 60ohm 2.5mm x 2mm ECS-250-8-36CKM 1 X4 |—E0572033
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