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Trace widths should be 3 to 5 mils.

« Trace spacing should be three times the trace width.

« Signals must not be routed over splits or voids.

« Routing of differential pairs adjacent to noisy signal lines or high-speed
switching

devices such as clock chips should be avoided.

« The spacing between differential clocks/strobes and other signals on the same
PCB

layer should be 20 mil. The 20 mil spacing should be maintained when using
serpentine routing for length matching.

Differential clocks/strobes are to be routed as 1000 differential signals. The
clock

pairs must be routed on the same PCB layer with no layer changes or hops after
the

initial pad to via breakout.

The Data (DQ), Data Mask (DM), and Data Strobe (DQS) signals should receive the
highest

priority (that is, routed first), because they are the highest speed DDR signals.
« DQ, DM, and DQS signals should be routed in a data group (per byte). Each group
should have similar loading and routing to maintain timing and signal integrity.
« The provided spacing should be 20 mil between a data group and any other
signals.

« DQS signals should be isolated from other signals by 20 mil to avoid crosstalk.
« There should be a maximum of +25 ps electrical delay (+150 mil) between any
DQ/DM and its associated DQS strobe.

« A data group should be referenced to a GROUND plane.

« DQ bit swapping at the memory interface is permitted to facilitate layout.
Swapping

should only be done within a data group.

« DQS to DQS_N trace lengths should be matched (£10 mil).

« Memory terminations (if external terminations are used) should be placed after
the

associated memory component in a fly-by fashion.

- For 16-bit DDR devices, the LDQS/LDQS_N and UDQS/UDQS_N trace lengths

should be matched within +25 ps of the electrical delay (+150 mil).

When the data groups have been routed, the next highest priority is the
differential clock

(CK / CK_N). The clock should be routed first because all address and control
trace length

matching must be referenced to the differential clock PCB trace length, which
might need

to be adjusted as the layout task proceeds.

« CK to CK_N trace lengths must be matched (+10 mil).

+ CK and DQS trace lengths must be matched (4250 mil) to maximize setup and hold
margins.

« There must be a maximum +50 ps electrical delay (+300 mil) between any
address/control signals and the associated CK and CK_N differential clock FPGA
output.

« Address and control signals can be referenced to a POWER plane if a GROUND
plane

is not next to this group of signals in the PCB stack-up.

To avoid crosstalk, address and command signals should be kept on a different
routing layer from DQ, DQS, and DM.

- Differential clock terminations (if external terminations are used) must be
located as

close as possible to the load, after the clock pads of the PCB. PCB trace lengths
used in

trace length matching must exclude the CLINE length of the PCB trace from memory
ball to terminating resistor.

AVO
AVl
AV2
AV3

Classnames:
S60-15 uses 1.5V or GND plane as reference
D100-15 uses 1.5V or GND plane as reference

S60-25 uses 2.5V or GND plane as reference
D100-25 uses 2.5V or GND plane as reference

S60-10 uses VCCIOO or GND plane as reference
D100-10 uses VCCIOO or GND plane as reference

S60-33 uses 3.3V or GND plane as reference
D100-33 uses 3.3V or GND plane as reference

0 -> commercial AVO 1 -> Industrial

Assembly Variants

AVO

(LY

0 -> speedgrade 2 AVl 1 -> speedgrade 3

AV1

(L%

0 -> 2 x 128 MByte AV2 = 1 -> 2 x 512 MByte

AV2

Open -> Customized variants

AV3 R78 = __""OR IGND

BR3 BR2 BR1 BRO

Board Revisions

{GND

1 1 1 1 | -01 Initial revision
1 1 1 0] -02 BRO Nettie-2
1 1 0 1] -03 BR1

BR2

BR3

Enable pullups in FPGA

Title:
TEO0600 -

Configuration

TEO600-03IMVF

‘\\\\
Number: f Rev.
) tre n Z A4 GigaBee FPGA Module. o

¢ clectronic

Date:  2016-07-27 ‘ Copyright: Trenz Electronic GmbH / TT Page4  of

12

Filename:

03.SchDoc

: |




VCCIO0
USA
BANKO

R Bl11 D10 B2B BO L33 P
Lo L1ow 1o, Jo o BB iccoo (O-L3sN 0 |<CL0B26 60 L33
C84 C85 C86 B19 = = — B10 B2B BO L34 P
o Tior [oF [ae  [Pae  Plea vecoo (0 Laap GCAD D 1ot aie Bt
6.3V 16V 16V 6.3V 6.3V B7 | vcco o 10 L35P GOLK17 0 kSl B2B BO L35 P
GNDX5R ~ GNDX5R  GNDX5R  GNDX5R  GNDX5R E13 | ycoco o 10 L35N GOLK16 0 ALl B2B BO L35 N
E17 = = = = D11 B2B BO L36 P
t—g | VCCO_0 I0_L36P_GCLK15 0 <= TR EETEN
NG5 VCCO_0 I0_L36N_GCLK14 0 (<g35 RIS
R29 Cia Vc€co o I0_L37P_GCLK13 0 " RIS AN
TP7 K2 VCCO_0 10_L37N_GCLK12 0 <uéé13 b Bo Lon P
veeioo o—@ [l HSWAPEN A3 1) L&kl (0 13 B2B BO 138 N

Testpoint 0.8mm EoB B L A1 10_LIP_HSWAPEN_0 I0_L38N_VREF_0 <n§ 5

B B s P c&" 10_LIN VREF_0 10_L43P_O/NC —575

- TEETREEY A2t 10_L2P 0 I0_L43N_OINC —p=%

§ b oo Da™1 10_L2N_0 0_L44P_OINC —272

£ TR ceol 10_L3P_0 _L44N_ONC —e72

5 b o AP 5a=1 I0_L3N_0 10_L45P_O/NC —57=

8 oo B0 LA N ~g~ 10_L4P 0 I0_L45N_OINC —pgz=

g b oo P =" 10_L4N_0 10_L46P_0/NC —=2=

2 S Eo x5 10_L5P 0 10_L46N_OINC —g7=

¢ B2BBOLS N =551 I0_L5N 0 10_L47P_OINC —=7¢

2 g;g gg ::2 Z Ag™ 10L6P 0 10_L47N_OINC —Fr>

E b b0 Lo P Dg"1 10_L6N_0 10_L48P_O/NC —527
5 B2B BO L7 N Cc8 :g—gﬁ—g IO_II_éBTZgéN% D14 B2B BO L49 P
e B2B BO L8 P C91 10LsP 0 10 L4ON 0 St B2B BO L49 N
B2B BO L8 N A9l |0TLBN VREF 0 1O L50P 0 ~iBid B2B BO L50 P
E8 — 5 = = <N/A34 B2B BO L50 N
<—Fg—1 10_L14P_OINC I0_L5ON_0 <=1z o b0 o1
g1 10_L14N_OINC IO_L51P_0 r<rzz= TR ETEEN
<—Fg—1 10_L15P_OINC I0_L5IN 0 (<p7e Eob Bo oo P

<o 10_L15N_OINC I0_L62P 0 r<iziz
B2B BO L62 N
g1 [0_L16P_OINC 10_L62N_VREF 0 ey b Bo Leap
=10 |O_L16N_OINC I0_L63P_SCP7_0 e b b0 Les

=15 |0_L17P_OINC 10_L63N_SCP6_0 Q"éw
B2B BO L64 P
&1 '0_L17N_0/NC 10_L64P_SCP5_0 CAL7 b b0 Led
] |0_L18P_O/NC I0_L64N_SCP4 0 (<gre b b0 e
2B BO L32 P 571 10_L18N_OINC 10_L65P_SCP3_0 BVE b b0 Les
B2B BO L32 N D8 :8{23}8 Ilg—tggg—gggi—g E16 B2B BO _L66 P
= = = = = D17 B2B BO L66 N

10_L66N_SCPO_0

XC6SLX150-3FGG4841

Title:
TE0600 - FPGA_BO

‘\\\\
Number: f Rev.
) tre n Z A4 GigaBee FPGA Module. o

() electromc TEO600-03IMVF

Date:  2016-07-27 ‘ Copyright: Trenz Electronic GmbH / TT Page5 of 12

J
'. 0 Filename: 04.SchbDoc

1 2 3 ‘ 4




XC6SLX150-3FGG4841

1 ‘ 2 ‘ 3
33V usc

B2B_Bank2 $50-33 BANK2

B ¥ NAALL | yeco 2 I0_L23P_2INC [oid  PHY CRS
P o L Lo L., _lce2 _[cos 3 AALS | Ecq) .I07L23N72/NC R13__PHY coL
WA | C89 C90 Co1 AA19 VGOO 2 1O L29P GCLK3 2 12 PHY TXCLK _fixed on P CLK
i | 100uF | 10uF O“F 22pF - |220F AA3 | \CCo 2 10 L29N_GCLK2 2 2 B2B B2 L29 N
! ! 6.3V 16V AA7 = = = = 13 CLK P fixed on P CLK, keep clk p and clk_n off diffpair
i i VCCO 2 I0_L30P_GCLK1 D13 2
: . | GNDXSR GNDXSR GNDX GND  GND T18 ' ycco 2 I0_L30N_GCLKO_USERCCLK 2 wibB13
[ B2 L2 P 11 19 — AAL2 PHY 125 fixed on P CLK |
e e VI VCco_2 I0_L31P_GCLK31_D14 2 < 125 fxed
. —oe—e VCCO_2 |0_L31N_GCLK30_D15 2 <n€ :

, B2B_B2_L4 P | , V16 11 PHY RXCLK fixed on P CLK
i ) . VCCO 2 10_L[32P_GCLK29 2
! | B2B B2 L4 N | | Route all possible as diffpair to B2B V8 VCCO 2 10 L32N GCOLK28 2 | AB11 B2B B2 132 N
|} B28B21L5P || WS veco 2 I0_L40P_2INC (31— PHY CTXCLK
11 B2B B2 L5 N I oA NG 11 MAC_DATA |
1 3 — -
, 1 B2B_B2_L6_ P fixed CCLK YZ%D |O Llp CCLK 2 10 L41P 2 <"/AA10 B2B B2 L41 P
| B2BB2L6N ;| 33V fixed %%D I0_LIN_MO_CMPMISO_2 I0_L41IN_VREF_2 18110 B2B B2 141 N oHY Glopal
| et o SN s ] o
P B2 L8 N 1 1 _ Lol |0 LaN_CMPMOSI_2 10 L42N_2
''| B2B_B2_L9 P | | fixed MISO LYV -Sren=os B e e, 2 ol s NG B2B B2 L43 P PHY_125
t ! B2B B2 L9 N | ! fixed _MOSI AB20 — T e = = - — B9 B2B B2 L43 N
! 1 Bom B2 10 P! | B2B B2 L4 P 718 [ NSMOSIRESIRBEMIEO0R2 1o LN 2 10 B2B B2 L44 P
b B2 L10 P | | 21 10_L4P_2INC 10_L44P_2/NC Laa_|
| | B2B_B2 LIO N1 | B2B B2 L4 N T T AN VR AE ST NG 10 B2B B2 L44 N
|1 B2B_B2_L11_P 1 | B2B B2 L5 P Y19 10 L5P 2 = ~10 Lasp 2 <"§A8 B2B B2 L45 P PHY_TX PHY_RX
!l B2B B2 L11 N | | B2B B2 L5 N ABIO ] |0 aN 2 S <na/BB B2B B2 L45 N
!} B2B B2 15 N | B2B B2 L6 P W18 | S ap NG B i NG PHY RXDL _____ Y
i 1 B2B B2 L15 P | | B2B B2 L6 N B SIS NG SIS NG 7 PHY RXD4 iA PHY TXEN i HY RXCLK !
' | B2B_B2_L18 P 1 | PHY TXD4 116, ST P Re B NG 9 PHY RXD6 ! PHY TXCLK | HY RXER !
! | B2B_B2 L18 N, | PHY RESET T15 | 10 L7N 2/NG 10 L47N"2/NG 8 PHY_ RXER | PHY_ TXER 1 | PHY_RXDV !
|| B2B_B2_L21.P | | B2B B2 (8 P ULZ | |0 Lap aING O Laap b7 5 YT B2B B2 (48 P ! PHY TXDO | ! PHY RXDO |
11 B2B_B2 121 N ! | B2B B2 L8 N Ul6 10 L8N 2/NC |0 L48N RDWR B VREE 2 <LAB? B2B_B2 148 N H PHY TXD1 H ! PHY RXD1 H
|1 B2B_B2 L41 P 1 | B2B B2 L9 P V19 10 L9P 2/NC - ~ 10 149P D3 2 | AAE B2B B2 149 P ! PHY TXD2 ! 1+ PHY RXD2 H
') B2B_B2 L41_N| | B2B B2 L9 N VI8 | |5 oN 2N 1O L4ON DA2 | ABE B2B B2 L49 N i PHY TXD3 i | PHY RXD3 !
!} B2B B2 142.P | ! B2B B2 L10 P R16. ] |oL10P 2/NC B e s [ PHY RXD3 ! PHY TXD4 | ! PHY RXD4 i
| | B2B B2 L42 N | B2B B2 110 N RIS | |5 100 NG 0 LEON NG 2 Wo1 : PHY TXD5 | ! PHY RXDS5 :
| | B2B B2 L43 P 1 | B2 B2 11 P Vi7 | oo N5 0E b o DR : PHY TXD6 | | PHY RXD6 !
' | B2B_B2_L43_N| | B2B B2 L1l N___Wi7 | B NG B M | PHY TXD7 : | PHY RXD7 !
|| B2B_B2 144 P, | fixed MISO2 Ul4 | |57 12p D1 MISO2 2 10 L52P 2/NG 10 ' PHY GTXCLK | ___ _____________1
= — - - g — — 1 1

P gg?g;{j‘;gi | fixed MISO3 ﬁg/b 10_L12N_D2_MISO3_2 10_L52N_2/NC <u§%< b '
b _B2_L45 P 1 1 GND 261 10_L13P_M1_2 I0_L53P_2INC g
1 1 B2B_B2_L45_N 1 PHY_ TXD6 V. 1O L13N D10 2 10 L53N 2/NC 6
| | B2B.B2 4B P | | PHY TXDO AALS. | |0 L14P D11 2 I0_L54P_2INC |2
{1 B2B. B2 L4 N | PHY TXER ABIS, | |0 14N D12 2 I0_L54N_2INC [aBS
| | B2B B2 L49 P ! | B2B B2 L15 P Yi7 | Q- — o - = CAAA B2B B2 L57 P
b b Lot 10_L15P_2 10_L57P 2
1 B2B_B2_L49 N1 B2B B2 L15 N AB 10 L15N 2 10 L57N 2 B4 B2B B2 L57 N
: : B2B_B2_L57_P : : PHY TXD7 AAl4 |O_L16P_2 |O_L58P_2 MO
: : B2B_B2_L57_N : : PHY TXD1 AB14 |O_L16N_VREF 2 |O_L58N_2 M
1 : B2B_B2_L59 P : : Y16 |O_L17P_ZINC 10 L5§P 2/N_C R9 B2B B2 L59 P
: I B2B_B2_L59 N1 @i |0_L17N_2/NC |O_L59N_2/NC R8 B2B B2 L59 N
: : B2B_B2_L60_P : : B2B B2 L18 P 3 |0_L18P_2/NC |0_|.60P_2/NC <’%—7 B2B B2 L60 P
' | B2B_B2_L60_N| | B2B B2 L18 N w13 = = = = R7 B2B B2 L60 N
b i 10_L18N_2/NC I0_L60N_2/NC <irx
b i PHY TXD2 AL 10 L19P 2 I0_L62P_D5_2 oiet—PHY RXD2
[ [ PHY TXEN = = = e PHY RXDV
i i e o i —aree
. D PHY TXDS5 Y14 IO_LZON_ZINCI IIO_L63N_2/NC 5__ PHY RXDS
| B2B B2 129 N ! B2B B2 L21 P Y15 | SHTEN 1O LeaP b8 3 AA2__PHY MDC
| B2B B2 31N | B2B B2 121 N__ABI5 | SHGI I Ao B2 __PHY_INT
! B2B_B2_L32_N T o N = = o 6 INIT fixed
! B2 132 N L2} 10 L22P_2INC I0_L65P_INIT B 2 rp—INIT__fixed
! : L2} 10_L22N_2INC I0_L65N_CSO_B 2 !
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

Title:
‘\\ \ TE0600 - FPGA_B2
Don't use pins, wich are marked NC100 t Number: Gi Rev.
Ad igaBee FPGA Module.
® Iret n Z TE0600-03IMVF 03
. e eC ronlc Date:  2016-07-27 ‘ Copyright: Trenz Electronic GmbH / TT Page6 of 12
e e e e ! ' (] .. Filename: 05.SchDoc
1 2 3 ‘




1 ‘ 2 3
R_Ram
uss AN ---------——Q ————— —~(1) 60-15
1
K20 MCB1R DRAM A5 i+ R37D — 33R 5 MCB1 DRAM_ A5
LSVO Y Eié ECORL I0_L40P_GCLKIL_MIAS_1 <ig7p—y, oo R DrAM A6 ] R37IC_ —— 33R 5 MCB1_DRAM A6
—LC94 —LC% —LC% JSQ? _R:QS Go1 | veCo 1 [9) (LA (EtCLEG0 [ 1 H21 MCB1R DRAM /RAS ' R34B —— 33R 5 MCB1 DRAM /RAS
F [ 1ouF | 104 [224F T[Z2uF P3| VCCO 1 10_L41P_GCLK9_IRDYL MIRASN 1 <58 1 ont b nam scas T R34A ' 33R 5%  MCBL DRAM /CAS
Imou I y I y I VCCO_1 I0_LAIN_GCLK8_M1CASN_1 ri5etelaBDRe Ions —1
63v. | 16V | 16V 63v 1 63V L16 | \coo 1 I0_L42P_GCLK7_M1UDM_1 <420 MCBL DRAV UD!
GNDXSR GNDXSR GNDXSR GNDXSR GNDX5R Lié VCCO1  10_L42N_GCLKG TRDYI_MILDM 1 (=25 MCBL DRAM - R3 .
Ro1 VCCo_1 I0_L43P_GCLKS_M1DQ4_1 =iysn—y = — it —o 2 ;@:IS%O%
Uis VCCO_1 10_| “L43N GCLK4 - M1DQ5_1 K21 MCBL DRAM DOG
Woi VCco 1 I0_L44P_A3_M1DQ6_1 rieso— V2B 228
VCCO_1 I0_L44N_A2_M1DQ7_1 r<i55—s =2 —BR V33—
c19 10_L45P_AL_MILDQS_1 1<y cr  braM DOS N
P8 MCB1 210 55071 |0_LIP_A25_1 I0_LASN_AO_M1LDQSN_1 (<t —tE21DRAM D25
VREF1O—@ VREF1 < |0_LIN_A24_VREF_110_L46P_FCS_B_M1DQ2_1
Testpoint 0.8mm B2B B1 L9 P S %«> 10_L9P_1/NC I0_L46N_FOE_B_M1DQ3_1 mzzg MCBL DRAM ng
B2B B1 L9 N <) 10_L9N_1/NC I0_L47P_FWE_B_M1DQO_1 [sgso—r=os—ni—r e
B2B B1 LIO P E %«> 10_L10P_1/NC I0_L47N_LDC_MIDQL 1 japi—re—snn i =
B2B Bl L10 N L IO_L10N_1/NC I0_L48P_HDC_M1DQ8 1 isso—Me2DRAN D28
B2B B1 L10 P B2l 10 L19P1 I0_L48N_M1DQ9 1 [F22MOBL DRAM DO9
B2B B1 L16 N B22, | 10 L19N 1 10_L49P_M1DQI0 1 (=po0MCBL DRAM DO10
B2B B1 120 P A0 |10 _L20P 1 I0_L4ON_M1DQLL 1 <22 MCBL DRAM DOLL_
B2B B1 L20 N A2l | |07 20N 1 10_L50P_M1UDQS_1 =57 —1CBL DRAM UDQ F
B2B Bl 121 P K16, |0 L21P_1INC 10_L50N_MIUDQSN_1 (<rl22MCBL DRAM UDO
B2B Bl L21 N JI16,| |0 21N 1NC 10_L51P_M1DO12_1
VREF1 /REPROG H16 10 L28P 1/NC 10_L5IN_M1DQ13_1 U22 MCB1 DRAM DQ13
ALy | |O-L-28P = = = 21 MCB1 DRAM DQ14
i B b < S S A TS S AT 519 10_L28N_VREF_1/N 10_L52P_M1DQ14_1 22 MCB1 DRAM DOL5
[/ MCB1 DRAM A13 ~~R3ID i —— 33R”_MCB1R_DRAM A13 10 L29P A23 M1A13 1 10 L52N_M1DO15_1
! MCB1 _DRAM_Al14 R31B % —— 33R _MCB1R_DRAM_ Al4 D20 10 L29N A22 M1A14 1 10 L53P 1 M19 MCB1 RzZQ
,MCB1 DRAM RESET — MCB1 DRAM RESET E18.] 0753057221 MIRESET 1 10 L53N VREF 1 [bid VREFL {3y
! _MCB1 DRAM A1l R31C %33R _MCB1R DRAM All F19 10 L30N A20 M1A11 1 1O L58P 1/NC M 120R
| MCB1 DRAM CKE R33B Y0 ——'33R MCBIR DRAM CKE D21 ] 10 L31P A19 MICKE 1 I 10 LS8N /NG 1k b
| MCB1 DRAM A12 R33A Y% ——'33R MCBIR DRAM A12 D22 ] 1O L3IN A1S M1A12 1 ~10 LBOP 1 P B2B Bl L59 b
| MCB1 DRAM A8 R33D 5% —— 33R _MCB1R _DRAM A8 G20, | |0 L32P AL7 MiAS T O L59N 1 =E
I _MCB1 DRAM A9 R33C 5% —— 33R _MCB1R_DRAM A9 C22. | |0 39N AL6 MIAG 1 10 L60P 1 GND
| _MCB1 DRAM A10 _ R35D 90 —— 33R _MCB1R_DRAM A10 _ G19 10 L33P AL5 MLA10 1 10 L6ON 1
I _MCB1 DRAM A4 R31A % —— 33R _MCB1R DRAM A4 F20 10 L33N A14 M1A4 1 1O L61P 1 s B2B Bl L61 P
! MCB1 DRAM_WE R35B °% —— 33R_MCB1R_DRAM_WE H19 10 L34P A13 MIWE 1 1O L6IN 1 <%JB B2B Bl L61 N
| MCB1 DRAM BA2 _ R35C % ——"33R MCB1R_DRAM BA2 _ H18 I0_L34N_A12_M1BAZ 1 10 L70P 1/NC FL9 AVO
| _MCB1 DRAM A7 R30D % —— 33R__MCB1R_DRAM A7 E20 10 L35P A1l MIA7 i 10 L70N" 1/NG 20 AV1
| MCB1 DRAM A2 R30C 0 —— 33R__MCB1R DRAM A2 E?%M> 10 L35N_AL0_M1AZ 1 10 L71P NG =M17 AV2
' MCB1 DRAM BAO _ R35A 0 —— 33R__MCB1R DRAM BAO __ J 10 L36P A9 MIBAG 1 10 L7IN NG =M18 AV3
_MCBL DRAM BAL__R37/B 5% —— 33R__MCB1R DRAM BAL K17 | 10 L36N A8 M1BAL 1 1O L72P 1ING il BRO
| _MCB1 DRAM AO R30B % —— 33R__MCB1R DRAM AOQ B2 | |07137P A7 M1AO T 10 L72N 1NG =16 BR1
| MCB1 DRAM A1l R30A S ——"33R _MCB1R DRAM Al F22,] 10 L37N A6 M1AL 1 10 L73P NG D18 BR2
— = e = = = R19 BR3
i MCB1 DRAM CK P MCB1 DRAM CK P H20.] o 3gp a5 M1CLK 1 I0_L73N_UNC (<212 - o1 %
} MCB1 DRAM CK_N ” MCB1 DRAM CK N 919, | |57 3gn"A4 MICLKN_1  I0_L74P_AWAKE 1 = L4 R
|_MCB1 DRAM_ A3 R34D °% ____ 33R__MCB1R DRAM A3 G20 = “MI1A3 1 10 L74N DOUT BUSY 1 20 025V
T MCB1 DRAM ODT __R34C P%—= 33R McBIR DRAM ODT G2z ] O-L39P_MIA3_ — — — — i IN T20R
: — } e [N IMHOIN, &2 Chip LED 0603 Bright Green
fTTTTTmTomTomTommomoomoomsomommees """"'"dj" XC6SLX150-3FGG4841
R_Ram
1
. - 560_15 VREF1  VREF1  VREF1
v MCBL DRAM _ALQ..14] -
| NS DRANCAI.2] | CMGLpRAV poogs ] | [ OMOR! jg jgloo Lml
i | | MCBL DRAM_DW ~(®DcClear_1hmil 100nF  TT0ONF 00nF
: MCB1 DRAM_CKE : : MCB1 DRAM_UDM | : : 25y Izsv
| MCB1 DRAw ReseT i S— = v Loy |y
i MEB1_DRAM \CI)VIIDET H '—A-KA-CTB-:L-E)T?_A_I\A__D_Q_S_zF?:C_-: H ; MatchLendht150Mil GND Title:
MCB1 DRAM VA ! | :
E MCB1_DRAM /RAS ! | MCBL1 DRAM DOS N i : ! ‘\\\ TE0600 - FPGA_B1
| MCB1 DRAM /CAS | | MCB1 DRAM UDQ P . ! Q e -
: i | MBLORAMUDON | | | ° tr'e nz A4 | NPT GigaBee FPGA Module. " 03
| [ ] : | : -
! i ' MCBL DRAM CK P : : (D) MatchLendht300Mil electror“c TEO0600-03IMVE
i | | MCB1 DRAM CK N i i i . Date:  2016-07-27 ‘ Copyright: Trenz Electronic GmbH / TT Page7 of 12
| Ve H | H
b i bomood '... Filename: 06.SchDoc
1 2 3 ‘




‘ 2 3 4
S60-15
1.5V UsD Route all single ended with 60 OHm
BANK3 _
N Ei VCCO_3 I0_L39P_M3LDQS._3 Log ';:
J—cmz —LC103 —Lc1o4 _[cios_Jcaoe == VCCO_3 10_L39N_M3LDQSN_3 DOG ;
100uF | 10uF | 10uF |22uF |2.2uF ~—— VCCO_3 10_L40P_M3DQ6_3 e
63v | 1ov | 16v | sav | sav (jé NECORS i) (L (VDO & bos |
( : : VCCO_3 I0_L41P_GCLK27_M3DQ4_3 Q4 |
GNDX5R GNDX5R GNDX5R GNDX5R GNDX5R L2 VCCO 3 10_L41N_GCLK26_M3DQ5_3 DQ5 | S04
'\]g VCCO_3 I0_L42P_GCLK25_TRDY2_M3UDM_3 YR R75A 32 R
VCCO_3 10_L42N_GCLK24_M3LDM_3 - 506
jg VCCO_3 I0_[43P_GCLK23 M3RASN_3 LBAS, :;gg o] 333 MCBI DRAM /RAS
W5 VCCO_3 10_L43N_GCLK22_IRDY2_M3CASN_3 £ERS RIoA ST 3R o oaa £
VCCO_3 I0_L44P_GCLK21_M3A5 3 28— R395 ST 3R o oaaL A8
I0_L44N_GCLK20_M3A6_3 ' s —
e o T
VREF2 %u> IO_LIN_VREF_3 |0_L45N_M30DT_3 ]
10_L2P_3 |0_L46P_M3CLK_3 o DA
10_L2N_3 10_L46N_M3CLKN_3
8- 107L7P aING 710 L47P M3A0 3 A0 | R39D 5% ____ 33R__MCB3 DRAM_AO
I0_L7N_3/NC 10_L47N_M3A1_3 AL, RAOA %—— 33R MCB3 DRAM AL
6 — 0 = v = BAO | R40D 5% —— 33R _MCB3 DRAM BAO
IORCBRES/NG 1) (L1 R0 BAL | R40C 5% —— 33R _MCB3 DRAM BAL
TP9 10_L8N_3/NC I0_L48N_M3BAL 3 ! e
o . B2B B3 L9 P 4 A7 R38B 20 —— 33R__MCB3 DRAM A7
VREF2 ) B2B B3 19 N e oLRs [9) k] [y A2__! R40B °70 —— 33R__MCB3 DRAM A2
Testpoint 0.8mm 2 10_L9N_3 10_L49N_M3A2_3 WE t R41B 5%— 33R  MCB3 DRAM WE
Eagl QLR O O S WESS BA2 1 R41A 5% —— 33R__MCB3 DRAM BA2
—
6 :8_I|:%$|';‘_§/NC 'g—iﬂ’g—k’gﬁ%—g A0 | R38A 5% —— 33R__MCB3 DRAM_A10
— = S N = A4 | R41D 5% —— 33R__MCB3 DRAM A4
|O_L11N_3/NC 10_L51N_M3A4_3 e TR v
31 10_L23P_3INC 10_L52P_M3A8_3 f— RITC S 53R e DaaM e
7 L 2RE2SNES/NG ToL LePINL M9 & CKE | R42B 970 —— 33R__MCB3 DRAM CKE
4 D) (L24 SNIS Io) skl MNEIINE & Al12 | R42A 5% —— 33R__MCB3 DRAM Al12
! —
Z1 10_L24N_3INC I0_L53N_M3A12_3 et ———
=1 10_L25P_3INC I0_L54P_M3RESET 3 — R SR MCBS DRAM ALL
251 10_L25N_3INC 10_L54N_M3A11_3 FYEm R v YR
S+ 10_L26P_3INC 10_L55P_M3A13_3 VR R38C S 3R Meos DoAr ALs
I0_L26N_3/NC I0_L55N_M3A14_3 [i2——MCBSR DRAM Al4 - —1
e+ 10_L31P 3 10_L57P_3/NC
VREF2 |O_L31N_VREF_3 I0_L57N_VREF_3/NC VREF2 [hRra3
MChS DRAM Dol x%b 10_L32P_M3DQ14_3 10 L58P_3INC 120R
Mo DRAM Dle UI%‘D 10_L32N_M3DQ15_3 I0_L58N_3/NC o 1o
MEB2 DRAM DO = c 10_L33P_M3DQ12_3 I0_L59P_3 e = o
MEB2 DRAM Ug S T%«> 1O_L33N_M3DQ13_3 I0_L5ON_3 (<=2 5 &b
MEB2 DRAM UDQ = T%«> 10_L34P_M3UDQS_3 I0_L60P_3 == =
MeEe DRAM ‘fo Q%D |0_L34N_M3UDQSN_3 I0_L6ON 3 [
Mo DRAM DQ 2 =31 10_L35P_M3DQ10_3 I0_L8OP_3INC =i
o DRAM DQS P%«> |0_L35N_M3DQ11_3 I0_L8ON_3/INC ==
R D°9 p%«> 10_L36P_M3DQ8_3 I0_L81P_3INC i
R DQO éu> 10_L36N_M3DQ9_3 I0_L8IN_3INC =i
R DQ 2 N:= 10_L37P_M3DQO_3 IO_L82P_3INC (=i
MCEa DRAL DQZ w1 10_L37N_M3DQ1 3 IO_L82N_3INC jezs
MBS DRAM D°3 V-1 10_L38P_M3DQ2_3 I0_L83P_3 s
Q el 10 L38N_M3DQ3 3 10_L83N_VREF_3 VREF2
i,,x . : (D) $60-15 XC6SLX150-3FGG4841
1
1 LA o HmcB3 VREF2 VREF2 VREF2
! ' | MCB3 DRAM _UDM Y -
1 —— e
| ! | McB3 DRAM DM ___ :®Ec'ear-1?m" clo7 cios _|cioe
! MCB3 DRAM ODT Dl ——t '
| MCB3 DRAM CKE __ yoooToToTTmT E | 100nF 100nF 100nF
H | //AMCB3 DRAM DQS P i ! H 25V 25V 25V
! MCB3 DRAM WE | | MCB3 DRAM DQS N I ! GNDX7R GNDX7R  GNDX7R Title:
! | | MCB3 DRAM UDQ P | i ! ‘\\\ TEO0600 - FPGA_B3
! _
; | | McB3 DRAM UDO N | (?) MatchLendht150Mil ) t T GigaBee FPGA Modul —
! [ | ! ! . Igabee odule. ’
! | | MCB3 DRAM CK P T ! . re nz Ad 03
1 ' MoB3 DRAM ok N~ ' ! 1 . TEO0600-03IMVF
E ) MCBS DRAM CK N - 1 | (D MatchLendht300Mil ° electronic : :
| H ! H | \ Date:  2016-07-27 ‘ Copyright: Trenz Electronic GmbH / TT Page8 of 12
| | H |
1 1
! '... Filename: 07.SchDoc
2 3 ‘ 4




1 ‘ 2 ‘ 3 4
L6
J_ ) 25V
C110 MPZ1608S221A GND  GND
10pF usl
16V 32 1 c111 C112
GNDX5R 35 %Bg B&Bg 3 LV yir ==inF 10uF 510025
PHY_AYDD 36 | aop  DVDD X% sov | XxsR] 16V ;
el Jom Jene Jor Jome ya0d ABP DVOP CIENT fow fow I Jow Jow wA |
PHY MDIO P
100nF  [100nF ~ [100nF ~ [100nF ~ [100nF  [1nF 75| AVDD  DVDD —&5 T00nF  ~T100nF 100nE |X00nF ~TI00NF MDI[O]+ <k=2— i
AVDD  DVDD MDI[0]- ——e WDID -
25V 25V 25V 25V 25V 50V VDD 87 25V 25V 25V 25V 25V i :
GNDX7R GNDX7R GNDX7R GNDX7R GNDX7R GNDX7R VDD & GNDX7R GNDX7R GNDX7R GNDX7R GNDX7R DI+ <33 ! _PHY MDI1 P i
bvDD |88 GND GND MDi 34 ' PHY MDI1 N H
. [1]- y '
i -2 VDDO VDDOH |52 525V ca | oo M)+ 321 PHY MDI2 P E_G)Mamhed etenatn
L opps JC127 c12s Jeize Jeio  cia % vbpo vDDOH 28 wrr] sov ] 10uF a6 MDI[2]- (Al PHY MDIZ N |
VDDO VDDOH N\ £ ' !
10puF 100nF 100nF 100nF 100nF 1nF Ra4 h _TE]BZ J£133 J2134 £135 J£136 MDI[3]+ 42 ' PHY MDI3 P !
16V 25V 25V 25V 25V 50V 1930 | poeT  vDpOX |28 ToonE TToonE TToonE TToonF TToone MDI[3]. 43| PHY MDIS N !
GNDX5R GNDX7R GNDX7R GNDX7R GNDX7R GNDX7R [ zx59 VDDOX 28 n n n n n T i
0| yss 25V 25V 25V 25V 25V 88ELI11-B2-NDC2I0DO '
Ne L GNDX7R GNDX7R GNDX7R GNDX7R GNDX7R
58 | vssc NC js
N 88E1111-B2-NDC21000 PHY
GND GND q) USE
s . LED_LINK10 L8 PHY L10
UsB [VAN : LED LINK100 74 PHY L100
GTX_CLK 8|€ PHY GTXCLK ! LED_EINKlOOO 73 PHY_ L1000
1 1
TX_CLK/RCLK1 ’2‘ PHY TXCLK ' LED_DUPLEX 9 PHY DUP
PHY RXCLK [l
RX_CLK/RCLKO [ :
1 1 LED TX 68 PHY LED TX
TXDO 1 PHY_TXDO 1 =
uUsbD TXD1 2 PHY TXD1 ! LED RX 69 PHY LED RX
25 PHY MDC R45 4 PHY TXD2 ! -
MDESCh [%'MOZ'SV %gg 6 PHY_TXD3 ) 88E1111-B2-NDC21000
4 PHY _MDIO _ R73 7 PHY_TXD4 1
MDIO/SDA K2 025V TXD4 [<yg v ! 2 by 125
INTn |23 PHY INT___R46 g—ozsv 1X08 |12 PHY TXD6 | reece
88ELL11-B2-NDC21000 aa e ™7 g Py Txen | CONFIG[o] =g3-025v
B TX_EN/TXD8/TX_CTL/TD4_TD9 ? Eﬂi KES ! CONFIG[1] r+g=—|GND
TX_ERITXD9 i CONFIG[2] K22-025V
] | 61 PHY L10
usC bs PHY RXDO | CONFIG[3] =5
) 7 RXDO P52 v . CONFIG[4] [gg—025V
T5 SN+ S OUT+ = RXD1 Pg2 ! CONFIG[5] <2025V
S_IN-  S_OuT- RXD2 DY s i CONFIG[6] PHY LED RX
- - RXD3 1 PHY_ RXD3 ! Phy Adress 00111
9 S_CLK+/SD+ RXD4 0 PHY_ RXD4 ! SEL_FREQ 5§/ ( Advertise Pause i
0 S CLK-/SD- RXD5 9 PHY RXDS5 ] Auto Neg, advertise all caps, prefer slave
= RXD6 7 PHY RXD6 | XTALL 55 PHY CLK Auto crossover, 125clk enabled
88E1111-B2-NDC21000 RXD7 86 PHY_ RXD7 ! XTAL2 5&/ ¢ GMII to copper, Fiber autodetect disabled
RX DV/RXD8/RX CTL/RD4 RD9 94 PHY_ RXDV ! Sleep mode disabled
; U8H — — RX_ER/F?XDQ ? PHY RXER : RESETN 28 PHY RESET MDC/MDIO, Active Low interrupt, 50 Ohm SERDES
HSDAC+ ‘ R48 | R49
;ﬁ HSDAC- 33v CRS/ICOMMA (84 — —J=—{GND coma 2L — |eND
< & 47 1P 47 1% '
ftsjssEFlm-Bz-NDczlooo S P SEILER <DI3 PHY_COL E 88E1111-B2-NDC21000
1] RO | |
é TD| § 88E1111 BZ NDCZIOOO ) L_@ 850_25 Tnle
3 :
1% 5] ITMS N S50 S50 L\ 1Y TE0600 - ETH_PHY
R50 = TCK g Uo \ -
GND 0 VRS 4 3 @ R.—.47 PHY_CLK (P 117 ‘ Number: H Rev.
a7 2% TDO _ciar VDD CLK — o Y r'en Z Ad " GigaBee FPGA Module. " 03
88EL111-B2-NDC21000 100nF 1 — 2 3R Testpoint 0.8mm " TE0600-03IMVF
o5y | OEST GND —=—GND electronic
X7R SITB00BAI-73-XXS-25.000000E . \ Date:  2016-07-27 ‘ Copyright: Trenz Electronic GmbH / TT Page9 of 12
GND '.O‘ Filename: 08.SchDoc
1 ‘ 2 3 ‘ 4




3.3V
B2B PROGRB Chip LED 0603 Bright Green 3.3V
_ /RESET _ D5
7 R53
/REPROG M 1K
3.3V ™ TP10 % U10
T []ggozR @ —LCcDATA 2ol DATA NC —3-¢
D3 R51 [R52 Flos Testpoint 0.8mm NC —>
4K7 NC —<
240R 1 GND NG 2K
BAT54VV,115 1% 1%
. ~ - USE GND DS2502P-E48
Y2
| Y22, DONE_2 a3y
PROG B AAL.| PROGRAM_B 2 T
- |1 X7R
Y20 25y ~CND
Y20, cmpcs_B_2 X 100nF
DI E18 X Placeholder for SHA chip
TDI S
TDO A19 DO
TCK G15 GND
TCK
T™MS Ci18
T™MS
S50-33 RS54
GNDp—{__—SUSPEND NIS. syspenD
! 1 4K XCBSLX150-3FGG4841
1
1
H TDI i 3.3v 33V 33v 33V 3.3v
y TDO 1 cl
| TCK |
I TMs ! R55 S50-33 R56 [1R57 [RS8 25v ~ GND
: ! 100R 2K2 2K2 2K2 100nF
""""" % (P % __Jl%__ % __ull
?3 vee 1%R59
DI(100) DO(I01) <u§1 — MISO
H/R(I03) Vss 9 33R
S50 S50 W(102) Vss
@ RE6 (P 100R W25Q128JVEIQ
— CLK P %
33R O
GND 1% GND GND
Put cclk termination close to the input pin
GND
Testpoint 0.8mm o TP16 _CLK P
Testpoint 0.8mm ® TP22 PROG B
Titl
‘\\\ TE0600 - FPGA_CFG
Y tren Z A4 | NMMer GigaBee FPGA Module. R 03
| T : TEO0600-03IMVF
. e e.C: ronlc Datum: 2016-07-27 ‘ Zeichner: Trenz Electronic GmbH / TT Blatt 10 von 12
° (] 0 Filename: 09.Schboc

1 2 3 ‘ 4




1 2 3 4
3.3V 3.3V VCCIO0
J1 J 1%
2 1 2 1 \\ R79 —— OR 033V
PHY MDIO P 4 3 4 3 X )
PHY MDIO N 6 5 6 5 % —— 25V
8 7 8 7
PHY MDI1 P 0 9 B2B_Bank?2 D100-33 D100-33 0 9
PHY MDI1 N 2 1 (P q) 2 1 B2B PROGBBZB—Bank D100-33
PHY AVDD 4 14 EIED G (i G s B2B BO L1 4 3 HSWAPEN o~ q) q)
PHY MDI2 P4 16 5 i* H R70 PF1 6 5 o/ vindntinted B2B- B3 KBGN--"------"------3
PHY MDI2 N 8 7 PHY L10 | ! /MR 8 7 1 B2B B3 L60 P |
20 9 PHY L100 ! 33\/:0_%1% 20 9 Sisv i
PHY mMDI3 P L 22 21 PHY L1000 ! B2B BO L2 P_| [ 22 21 e B2B B3 L9 N H
PHY MDI3 N 4 24 23 PHY DUP 1 B2B BO L2 N | L 24 23 H B2B B3 L9 P H
26 25 PHY LED TX | B2B BO L4 N ! ¢ 26 25 i B2B BO L3 P !
33V R71 — 4K7 1% EN L 28 27 PHY LED RX ! B2B BO L4 P | C 28 27 i B2B BO L3 N i
3'3\/ R72 —— 4K7 1% INIT A_30 29 ! | [ 30 29 | H
. — B2B B2 132 N__J 32 31 | _B2B_B2_L57_N B2B BO L5 N | L 32 31 1! B2B B3 L59 P !
d> 34 33 | _B2B_B2_L57_P B2B BO L5 P ! C 34 33 (¢! B2B B3 159 N [
! P, A 36 35 | B2B_B2 L49 N B2B BO L6 N | { 36 35 (1 B2B BO L32 P i
$50-33 B2B_Bank2 ! N! A 38 37 _C | B2B B2 _L49_P B2B BO L6 P | C 38 37 (1 B2B BO L32 N '
i Nk 40 30 oo i T {40 39 [ | !
| B2B B2 159 P 1} 42 41 : 1 B2B BO L8 N ! T 42 41 L ! B2B BO L7 N !
D100-3 1 i 44 43 h@lzv 1 B2B BO L8 P | C 44 43 €1 B2B BO L7 P i
' B2B B2 L44 N ! L 46 45 : | B2B B2 L48 N B2B BO L34 NI ( 46 45 1 B2B BO L33 N '
ﬂ: B2B B2 L44 P ! A 48 47 € | _B2B_B2_L48_P B2B BO L34 P | 48 47 1 B2B_BO L33 P !
B2B Banka(T)- B2B B2 142 N1 4 50 49 € | _B2B_B2 L45 N ! 50 ] 49 ! !
- T T
| B2B B2 42 P | 4 52 51 C | B2B_B2_L45_P B2B BO L35 N'! E 52 51 L1 B2B BO L36 P |
! 1 {54 [ 53 E ! B2B BO L35 P i C 54 53 [ 1 B2B BO L36 N i
! B2B B2 L18 P | [ 56 55 | _B2B_B2_L43_N B2B_BO _L37 N { 56 55 | B2B _BO_L49 P H
| B2B B2 L18 NI ) 58 57 ¢ | _B2B_B2 L43_P B2B BO L37 P | ( 58 57 ! B2B BO L49 N !
| B2B B2 L8 N_1_4_60 59 ( | B2B B2 L41 N ! 60 59 ' !
! B2B B2 L8 P 4 62 61 C | B2B_B2_L41_P B2B BO 138 NI 62 61 E i B2B BO L62 P i
! 64 63 ! B2B BO 138 P | L 64 63 C | B2B BO L62 N |
| B2B B2 L11 P! L 66 65 |_B2B_B2_L21_P B2B BO L50 N | ¢ 66 65 C ! B2B BO L66 P !
| B2B B2 L11 NI _J_68 67 C | B2B B2 L21 N B2B_BO _L50 P! { 68 67 L1 B2B BO_L66 N !
' B2BB2 L6 P | 4 70 69 C ! B2B_B2_L15_P ' 70 ] 69 1 |
! B2B B2 16 N | J 72 71 € ' B2B_B2_L15_N B2B BO L51 N E 72 71 E : B2B B1 L10 P |
| ! 74 73 | 1 B2B_BO _L51 P | C 74 73 (! B2B _B1 L10 N !
| B2B B2 L5 P I 1 _76 75 ,i B2B B2 L3L_N B2B _BO_L63 N! { 76 75 (1 B2B B1 L9 P !
| B2BB2 L5 N | A 78 77 SUSPEND H B2B BO L63 P! ( 78 77 _C B2B B1 L9 N 1
! B2B B2 LO N | 4 80 79 €  VBATT ! i E 80 | 79 [ i i
| B2B B2 19 P | 4 82 81 C Vrs ! B2B BO 164 N 82 81 : B2B B1 121 N !
| i 84 83 [ RFUSE 1 B2B BO L64 P! ¢ 84 83 [ ! B2B B1 L21 P !
! B2B B2 L4 N | 186 85 [ AWAKE H B2B_BO _L65 N ! ( 86 85 L[ 1 B2B Bl L61 P 1
! B2B B2 L4 P, f 88 87 L csosB ! B2B BO L65 P I C 88 87 € i B2B B1 161 N i
: 90 89 E : T E 90_] 89 E: !
B2B B2 L29 N | 92 91 CCLK 1 B2B B1 L20 P! 92 91 lmmmm oo ECAUX ~T T !
| B2B B2 L10 N1 N 94 93 [ MIsO H B2B Bl L20 N! C 94 93 [ TMsS
! B2B B2 L10 P f 96 95 (  MmosI ! B2B Bl L19 P I L 96 95 [ TDI
S50-33  B2B_Bank2 | B2B B2 L2 N | 4 98 97 € MISO3 ! B2B Bl 119 N C 98 97 _C(__TDO
I B2B B2 12 P_1 4100 99 €  MIso2 I ! B2B Bl L59 € 100 99 [ TcK
i L4 F2 F1 | i ! [ F2 F1 [
R | L e Y L
LSHM-150-04.0-L-DV-A-S-K-TR S50-33 l LSHM-lSO-(ihO-L-DV-A-S-K-TR
SND GND GND GND
Title:
‘\\\\ TEO0600 - B2B Connectors
° tr'e nz aa | NUMPE" GigaBee FPGA Module. " o3
I t - TEO0600-03IMVF
. e eC ronlc Date:  2016-07-27 ‘ Copyright: Trenz Electronic GmbH / TT Pagell of 12

Filename:

10.SchDoc

3




CHANGES REVO02 to REV03

1) added NetTie (board revision 03)

2) optimized placement and routing pwr DCDC

3) added tespoints

4) changed OSC U9 (AN25008, SiT8008AI-73-XXS-25.000000E)

5) update Razorbeam Connectors, full update lib

6) added serial number (tracebility pad)

7) added thermal vias to mounting holes

8) changed SPI flash (AN26012,W25Q128FVEIG 3V 128MBit Serial Flash)
9) changed DDR3 (AN27202, AN27039)

10) U13 (DS2432P+) is not populated
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