Voltage translators for 5V->3.3V and vice versa

+5VD  +3V3
D o o
c1 c2 System Clock
100n o o 100n
L L +3V3
GﬁD 8 S GﬁD o
O O
ENR - - 6
LENR 20 |
SRE B1 AL % TENR
—B—ENB B2 A2 [ TDRB Voe
L£ND 17 |
B3 A3 TENB 2 | |4 CLK+_
DRE 16 5 NC Q
Connectors to the Motherboard REN 5 8 A TDRE =
B5 A5 TREN 1 = _|5 CLK-
LDEU__ 14 1p A6 L TCDE ED Q
All directions are seen from this “driver card” ADS1 13 6 6 g CDEO GND
ADSO B7 A7 TADS1
DCON]_ B8 A8 TADSO _ c3 éiw?Z/S,SV The frequency can be changed if needed...
[a)]
AL_g 9—B1 Ul z w 100n 3.3V Supply
A2 @ § B2 TXBO108RGYR | ©  © LVDS Output
ADI[O..1]: Input ADIO A3 @ & B3 1 1
o ADI1 AL o & B4 ADO = =
not needed L
A5 ¢ S B5 AD1 = GND GND
1 DRA A6 » & B6 AD2 GND
= ENR A7 ¢ § B7 AD3 =
GND DRB 23 x gg GND
L 3 AD[0..8]: output/input
DRA, ENR, DRB, ENB, Al0 ¢ s BI10 Adgress]and Dgta P
[} DRE, REN, CDEO a1 S 2 Bg 45D 43V3 ECP2B
all inputs ] Al ¢ 5 BI? AD4 o o R1
Signals for the Transceivers ENB A2 o o RI3 AD5 8/ CLK+ 7o CLK-
) DRE Al _¢ o BI4 AD6 +5VD — RIGHT
+5VD REN AlS ¢ & BIS AD7
CDEO Al6 @ & BI16 AD8
ADSO, ADSL: input ADSL a7 S 2 w17 RSV RSV: input o s BANK 4 BANK 5
count number of motherboards, not needed “ADSO AlS o+ < BI1S additional bit 3 o CLK+ T7 M5 TDA
Ao € 2 =g 1 1 SR Tg | 22A (PCLKT4_0) 2A(VREF2) e
T — m < — 22B (PCLKC4_0) 2B(VREF1) —N5—TCK
A0 ¢ § B20 3 S Lz 6
3 GND 9 9 GND La 23A 3A o7
L 1 | M6 TDZ
= FX4BH-40S-1_27SV = ADO > > TADO P8 ggi ﬁ P3 MOD
GND GND a1 AL é TADO TADL Ne | 5o =Y RES
ADL 18 |
B2 A2 TAD1 TAD2 R P2 TOK
AD2 17 4 30A 5A
B3 A3 TAD2 TAD3 RS
AD3 16 5 308 58 FRl—————<MRES
AD4___15 | B4 AL g TADS 12D4 NZ | 397 6A (BDQS6) FBL
ADS B5 A5 = TAD4 TADS M8 | 37 o8 |-B2 CMS
Ao 14 |
B6 A6 TAD5 TAD6 R9 | R3
AD6 13 8 32A 7A
B7 A7 TAD6 TAD7 To K
DCONZ2 AD7 12 | gg Ag -2 TAD7 Tio | 328 7B 54
AL 8 TADS 0 334 (BDQS33) 8A R
2 u2 o RIO0 | 335 sp I3
A2 B2 . S TADSO NO fo)0 10A (14— TRSY
A3 B3 WRM: output (modline) © O TADS1 P10 5 TAOD
) ™ A WRW - TXBO108RGYR ADIO o 348 10B 6
MOD, RES, TOK, OR: output RES Ae Be DST DST: in/out (Data/Address Strobe) ADIT oo 47A 16A Re
modline TOK 26 B6 CMS CMS: output (common stop signal) I— TENB T11 jgi 1A (PCLKT516()B) 3
OR AL BZ = TDORE R11 1 408 17B (PCLKC5_0) =7
A8 B8 { GDE GND IREN T12 1 504 -
AQ B9 . TENR 113 | 50
B A10 B10 GDE: out (global d|§able_f0r TDC) PLL| 21a (BDOSS1
TDA. TMD. TCK: inout. JTAG  —l_ TDA All B11 AOD 1 AOD: in/out (determines if data or address) +5VD +3V3 TDRA N0 (BDQS51)
’ ’ - fhput, = TMS A12 B12 RDYO = RDYO: in (READY = Token-out of last TDC) o o TDRB T14 51B
TDZ: output, JTAG GND TCK Al3 B13 RDYI GND RDYI: out (Token to TDC) TCDEO R13 | 22A
TDZ Ald B14 ACK ACK: in (sent before token) WRM R15 ggi
Al5 B15 TDST R16 | 5op
Al6 B16 ce c7 TOR R14 | oyn
A17 B17 Toon o 10on TRDYO P15 | 240
3 N RDYI
R A18 B18 £ T P16 | 55a(VREF2)
A19 B19 = P— = P14 | 55p(VREF1)
A20 B20 GND 0 %) GND
o o ECP2M20E5FN256C
FX4BH-40P-1_27SV
VA - +SUA £y B1 AL TADS
oV 18 |
DT B2 A2 [ TRSV
Lol 17 |
26D B3 A3 TDST
200 16 |
RDVS B4 A4 = TAOD
H<DYO 15 |
ACK B5 A5 = TRDYO
AR 14 |
oR B6 A6 TACK
O 13 |
DRA B7 A7 TOR +3v3
DRA 12 |
B8 A8 TDRA o
A L
U3 o) w
TXBO10S8RGYR | ©  © R35
i1 g‘ 4.7k 5
= VDD
GND
A 1 DQ
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5 4 3 2 1
Banks 2,3,6 and 7 have 50% outputs with LVDS capability
For correct LVDS output levels the corresponding VCCIOs have to be 2.5V, which is not the case on this PCB
LVDS Input will work on all pairs, even with VCCIO at 3.3V
ECP2C
TOP 1 1] —
BANK 2 BANK 3 = = UPPER_RIGHT
TDA +3V3
giﬁ— 9A (VREF1) 27A (PCLKT3_0) |12 Pl CLK +3V3 43V3 +3V3 =2+ DI o
6 1 9B (VREF2) 27B (PCLKC3_0) —m—ls > = —NA—TCK ™S JTAG
LA S
CLK_FF E—DJ—""— 11A (RUMO_SPLLT_IN) 28A (VREF1) —gle = KB Tex
DATA FF <K—L16{ 118 (RUMO_SPLLC_IN) 288 (VREF2) [-E18 S>GDE R36 RS R6 M R7 TDO
cs1 12A (RUMO_SPLLT_FB) 31A (RLM1_SPLLT_IN) :f%le ok 12 Tl T L +3V3
cs2 12B (RUMO_SPLLC_FB) 31B (RLM1_SPLLC_IN) g Ei o
Ei;it 13A 32A (RLML SPLLT FB) [HH15 ¢ SPLDIN b1a CONFIG (BANK 8) JT1
138 32B (RLM1_SPLLC_FB) F18———( sPI_ CFGO P
GLL 14n 42A (RLMO_GPLLT_FB) —ﬁig Hg CFG1 | R8 x R9| | RO ZF5-20-01-R
lNlTN))—"::”lJ— 14B 42B (RLMO_GPLLC_FB) _%13 -1 cFG2 S 18 [&
Fl>°<— 24A 43A (RLMO_GPLLT_IN) —9<14 spI_cLk <K N+ CCLK JTAG 5 TDA
Gé: 24B 43B (RLMO_GPLLC_IN) |24 5 M DonE TDOUT
N S
25A (PCLKT2_0) 44A (RLMO_GDLLT_IN) SPL_SI PROGRAMN
FOT SD__G14 | 55g (pCLKCZ 0) 44B (RLMO_GDLLC_IN) H16 5 INITNY MIL Y INITN %"E : é ™S +5v 2
N °
45A (RLMO_GDLLT_FB) SPI_CS TCK
458 (RLMO_GDLLC_FB) [H15 PROGRAMNY»——| spi_sl < Ei;_ 47A (BUSY) B T—L;— TCK  GND g
ECP2M20ESFNZ56C spi_cs < Lis | 528 EBSUT—CSON) RN LSy I
SPI_DIN L14 1 488 (D7) <131 Emuo - oD 4
K18 1 494 (D6) <141 emur enp H2
Hﬁ— 498 (D5)
Ll>°<— 50A (D4)
+3V3 Ml% 508 (D3) S
Nlﬁ— 51A (D2) GND
T R12 6 518 (D1)
I ETee=g| SPIFASTN N15
[100R] NS 524 (DO)
M1>‘L 52B (CSN)
C Mlﬁ— 53A (CSIN)
ra3 i2 1 538 (WRITEN) +3V3
o)
o E4
10K XRES
L=—="_1
FOT1
LLMO_PLLCAP
— K11 RLMO_PLLCAP roa FDL300T
GND ECP2M20ESFN256C Fiber Optic
100R Transceiver
TXNO 1
ECP2A co—— c8 TXPO T 5 |1
5.6n 5.6n 3 | TX+
3 enp X
R23 BOTTOM — — GND | R18 =] Vee
cs1 = BANK 6 BANK 7 GND  GiD e R Fiber-
+3V3
on A2 6 connect for DATA
[e) Vce
1___COM_STOP P H4 | B2 7
— oM STOP N B2 27A(PCLKT6 0) 28 22 D3 I GND
27B (PCLKC6_0) 3A —QZ = R44 FOT_SD - &1 sp RX
for COM-STOP %— 28A (VREF2) 3B —QA e 7o RD-
or - 4] 288 (VREF1) 4 HE SML-311UT RD+
J8 1 31a (LLM2_SPLLT_IN) 4B —gi do we need AC-coupling here? ECP2D
é’)’i— 31B (LLM2_SPLLC_IN) 5A B w4 D4 R45
K>°!— 32A (LLM2_SPLLT_FB) 58 K 28k — R25 LEFT . R13
Lﬁ: 32B (LLM2_SPLLC_FB) 6A (LDQS6) :51 SML-311UT 100R SERDES do we need AC-coupling here? <
R22 ko jgg (ttmg_ggtt}m (73,2 &1 D1 R31 RXPO Ald 1 LipINPO HDOUTPO [FALL TXPO -
L3 (LLMO_ _IN) £1 S RXNO T B4 B11 TXNO
100R La 43A (LLMO_GPLLT _FB) 7B s K 2.8k — AL3] HDINNO HDOUTNO AL
i i e e S owoir ot oo g = =
B J N1 ( — _IN) | E6 As | 8 GND GND
32 M1 448 (LLMO_GDLLCIN) 9A (VREF2) s HDINP2 HDOUTP2 &3
N3 45A (LLMO_GDLLT_FB) 9B (VREF1) | G4 SML-311UT o2 | HDINN2 HDOUTN2 7 Firecomms FOT: Fiber optics transceiver
| , 45B (LLMO_GDLLC_FB) 11A (LUMO_SPLLT_IN) 3 Ad LDINP3 HDOUTP3 &7 Works up to 270MBit/s
B 11B (LUMO_SPLLC_IN) =27 A\ R32 4 HDINN3 HDOUTN3 LVDS in and output, directly connected to the SERDES of the LatticeECP2M
12A (LUMO_SPLLT_FB) [~ =5 K (28— Copper fill below FOT has to be connected to GND
Jumper2P 12B (LUMO_SPLLC_FB) —ﬁl D2 REFCLKP
13A :9%1 D2 D& REFCLKN
13B +1V2 +1V2
2
J3 19 [ha o SERDES SUPPLIES 0
N , 24A |38 B151 veeieo vecogo 412
0 24B HH VCCIB1 VCCOB1
25A (PCLKT7_0) —9<21 gg VCCIB2 VCCOB2 22
Jumper2P 25B (PCLKC7_0) H€ VCCIB3 VCCOB3
+1V2
ECP2M20E5FN256C gii VCCRXO0 VCCTXO gﬁ
+ava 14 veerxt veerx 51
o Ca | VCCRX2 VCCTX2 =& L1
VCCRX3 VCCTX3 ]
B | \ccauxas BLM31PG500SN1L
€9 veep
ECP2MZ0E5FN256C
A l ci1 l c12 l c13
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+3V3
o
- - - - - R28 - c47
Circuitry to assure that on powerup always the working design is loaded. x 100n
D - L
FLASH2 GND
.| vee &
g Ccs
SPI_CLK Y 61 sck
SPLSI 3, 51 s so 2 < SPI_DIN
L—3d wp
+3V3 GND
Q AT26DF161A-MU
—_— c48 5
100n UOR1
VCC —
+3v3 3 mo 4 FLASH_CS2 oo
+3V3 0 s |INL Y
IN2
GND [ SN74LVC1G57YEAR
I3 C49
UFF1 100n b
VCC
C S5= = 1
PRE GND =
CLK_FF . 11k GND
DATA_FF D Q= +3V3
R37 - o o)
10k CLR QpEi—m +3V3
+3V3 GND b 3y
Q L 74LVC2G74DCTR
— -, G50 5 UOR2
N 100n
GND
VCC C52
3 INO o R2 | R4 :I: 100n
1 INT v 4 FLASH CS1 3 5 |
61 N2 =
GND
Flipflop e GND | SN74LVC1G57YEAR FLASHL
After power-up it is cleared = b
GND | vece o
g Ccs
cs2 SH>— oRD SPI_CLK 6 1 sck
SPLSI 31 g so |2
{sPI_Cs L 39 wp
GND
B o« R11 AT26DF161A-MU
These are multi-purpose gates. =]
In this configuration (pin 3 to GND) they are OR gates -
with one input negated.
Therefore it is required, that the FPGA asserts (low) the
ChipSelect (SPI_CS) and additionallly, that the CS1/2 is low,
to assert a CS of Flashl or Flash2.
After the first booting, the FPGA can put a "1" to the data input — —
of the FlipFlop and give a clock, then the other FLASH is selected. N N
- N : GND GND
This then can be programmed and with asserting the
+3V3 +3V3+3V3 MRES +3V3 ManualReset pin on the ResetChip, the FPGA will get a A
o) o O % o) PROGRAMN pulse, which will reload the FPGA with the new design.
R34
10k
URESET1
TPS3307-25DGNR
SR, FVTSY vDD -8
1 seEnsEl  RESET FA—
2 SENSE2
SENSE3 RESET pP>————————>> PROGRAMN
41 GND
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4 3
+5VD  +35VIN  +L4VIN +3VA  -3VA
o o o
POW1
-l
D 2
3
4
5
6
7
-8 4
e
P2 ]
23 L i \
YR | ouT Vour=04v |1+ %
214019 R2 o
= ADJ Cout
GND ”
GND
- 3005 FE
+1v2
+LAVIN +5VD R2/R1= 2 => 1.2V output o
Q U4 - =
LTC3025-1
L2 R38
c VIN VouT 20k
BLM18AGG01SN1B
! BIAS g |8 |8 |8 | |8 |8 |& |8 |8 |8 |
] cas o ADJ =0 0 OO0 100100100100
- = so 83 |lz|s|5|s5|s|5|s|s|s |5 |s
3 oon | cs7 _| cs8 GND_GND R39 ST e (s |s (s (g |8 |s |8 |S |=
100n 100n e 10k
GND GND
R1=10k => 40UA in Adj
+3v3
+3.5VIN R2/R1=7.25 => 3.3V output ol
Q +5VD o
o) us
LTC3025-1
L4 $;gk
VIN VouT
BLM18AGG01SN1B
B I BIAS T T - R - I T = T S O S I I
o ADJ 1 18 1610610 1o 1o 1o 1o 16 16106
" GND GND 3 = 3 3 3 3 3 3 8 S S 8
8 c56 c59 c60 R4L A A A R
— — — — b b 10k
§ 100n 100n 100n
oND GND
R2/R1=1.5 => 1V output v
+L.4VIN T
+5VD T
o) V)5
LTC3025-1
R42
L5
VIN vouT -4 15k
BLM18AGG01SN1B
I BIAS 3 |3 |8 |3
o ADJ A8 18 18 186
0 sb T T T=T.
© C66 o o
A = = GND_GND R43 21718 |8
3 100n _l ce7 _| ce8 10k
S — — P 7
100n 100n
oND GND

+1V2

+1v2
o
ECP2F
g; vee
G2 vee
vce
110
e
o
K10 | yce GND [HAL
GND [FA3
E7 AQ
VCCIO0 GND
E10 | yccion GND [FALS
El4 |y ccio2 GND [FALE
%g VCCIO2 GND g?z
K121 veeios enD B
M4 vecios GND HE2-
VCCIO4 GND
P,\ﬁ VCCIO4 GND Eg
MZ1 vccios GND (HHE
P51 vceios cnp
K51 vecios GND (12
M3 veeios GND (I8
£31 vecior GND I
+3V3 T15 VCCIO7 GND M15
o vCCIOo8 GND -
GND
G8 | yccaux  GND [FR2
H10 fyccaux  GND FRIZ
17 | yccaux  GND L
L3 K9 1 vccaux  onp L6
] * * * . G101 veepLL =
K7 GND
BLMlSAGGOlSNlBLZs Jﬁ” LZS ng vced
ECPZM20E5FN256C
00n u 00n Oon
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