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 |
DRE B3 A3 TENB 2 e o [ CLK+
Connectors to the Motherboard pT— AL Ig TDRE =
CDED B5 A5 = TREN 1lep = ols CLK-
All directions are seen from this “driver card” ADS1 13 g? 2? g ;Egg? GND
ADSO 12 9
DCON]_ B8 A8 TADSO _ c3 éiw?Z/S,SV The frequency can be changed if needed...
[a)]
ﬁ%—‘: :D—g% ul z W 100n 3.3V Supply
ADI0 * 1 TXBO108RGYR LVDS Output
ADI[O..1]: Input A3 g 9 B3 — =_— ber:
not needed ADI1 AL o S B4 ADO 1 — — FOX, part number:770-25-7
A5 ¢ S B5 AD1 = GND GND
1 DRA A6 » & B6 AD2 GND
= ENR A7 ¢ § B7 AD3 =
GND DRB 23 > S gg * GND
L 3 AD[0..8]: output/input =] o
DRA, ENR, DRB, ENB, Al0 ¢ 5 RI0 Adreseang ota J_S’ J_B
[} DRE, REN, CDEO a1 S 2 Bg 45D 43V3 ECP2B
all inputs Al? ¢ o BI2 AD4 S S o o
Signals for the Transceivers ENB A2 o o RI3 AD5 8/ S S
DRE Ald ¢ S BI4 AD6 +5vD
+8Up EENO Al5 ¢ 8 BIS AD; CLK+ 'Fl%W' CLK- RIGHT
DE| Al6 @ & BI16 AD
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 o BIS additional bit & o CLK+ 1z M5 TDA
22A (PCLKT4_0) 2A(VREF2)
A9 ¢ & BI9 —— — CLK- 18 _| NS T™MS
= m < — 22B (PCLKC4_0) 2B(VREF1) o
I A0 ¢ § B20 : GND 3] 3 GND Lz 8 TCK
: = > 5 et 53 ey Y E—74
= FX4BH-40S-1_27SV = ADO > > TADO B ZSA iA P3 MOD
GND GND a1 AL é TADO TADL Ne | 5o =Y RES
ADL 18 |
DS B2 A2 [ TAD1 TAD2 R7 | 30 5 |-B2 TOK
—JJ_AD3 B3 A3 o TAD2 TAD3 RS 308 5B —El—<<MRES
—m_AD4 B4 A4 -2 TAD3 TADA Y72 g 6A (BDOSG) |BL
ADs 15 |
ADS B5 A5 = TAD4 TADS M8 | 37 QsB R2 CMS
Ao 14 |
A5e B6 A6 = TAD5 TAD6 R9 | 350 7A R
A6 13 |
DCONZ2 AD7 12| B7 AT g TAD6 TAD7 19 | 358 7B K2
B8 A8 TAD7 T1Q | | R4
33A (BDQS33) 8A
Al Bl TAD8 R10 | 335 ap |13
A2 B2 . U2 S 4 TADSO NO fo)0 10A A TRSV
A3 B3 WRM: output (modline) © O TADS1 P10 5 TAOD
NVOD Ad BA WRM . TXB0108RGYR ADI0 19 34B 10B
MOD, RES, TOK, OR: output RES A5 BS DST DST: in/out (Data/Address Strobe) g‘ ADIT Mo | 47A 16A _%6
modline TOK A6 BRG CMS CMS: output (common stop signal) TENB T11 | 478 168 3
OR A7 By TERE =1 49A 17A (PCLKT5_0) =7
= 498 17B (PCLKC5_0) &
A8 B8 { GDE GND TREN T12 | con
AQ B9 ] TENR 113 | 50
B A10 B10 GDE: out (global d|§able_f0r TDC) PLL| 21a BDOSSI
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 ALz 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 QER)’YO R14 | oyn
Al7 B17 100n o N 100n =571 P15 54B
R Al8 B18 ey P16 | 55a(VREF2)
A19 B19 —— — TACK P14
= m < — 55B(VREF1)
A20 B20 GND O O GND
o o ECP2M20E5FN256C
FX4BH-40P-1_27SV
3VA - +8n %ZQ— B1 AL % TADS
oV 18 |
DT B2 A2 [ TRSV
—LLAOD B3 A3 TDST
200 16 |
RDVS B4 A4 -2 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 .
U3 o) w
TXBO108RGYR © o R35
i1 g‘ 4.7k 5
= VDD
GND
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5 4 3 2 1
Banks 2,3,6 and 7 have 50% outputs with LVDS capability
or correct OUtpUt evels the corresponding s have to be 2. , Which is not the case on this
F LVDS levels th ding VCCIOs h be 2.5V, which i h his PCB
LVDS Inputs will work on all pairs, even with VCCIO at 3.3V
ECP2C
1] 1] —
= = UPPER_RIGHT
D BANK 2 BANK 3 oND oND _ »
TDA +
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) :§16 AR R g 19 +ava
cs2 12B (RUMO_SPLLC_FB) 31B (RLM1_SPLLC_IN) 9 19 |9
TPS WDIKK F12 1 13a - - 32A (RLM1_SPLLT FB) 215 ¢ PO ? b1s CONFIG (BANK 8) JT1
. F13 |
_ 138 32B (RLM1_SPLLC_FB) F18———( sPI_ CFGO 001
GLL 14n 42A (RLMO_GPLLT_FB) —ﬁig Hg CFG1 | R8 x R9| | RO ZF5-20-01-R
INITNY——HIL 4148 428 (RLMO_GPLLC_FB) [ CFG2 S 18 [&
F1 13 N1l
L3 24 43A (RLMO_GPLLT_IN) =X spI_cLk <K CCLK JTAG TDA
GFL%: 24B 43B (RLMO_GPLLC_IN) (=44 N13 bone TooUT [
N S
orso GHEeeme  EmweLTMEE—— s . e s
— — — 116 TCK - 9
45A (RLMO_GDLLT_FB) > SPI_CS TCK
458 (RLMO_GDLLC_FB) [H15 PROGRAMNY»——| spi_sl < Ei;_ 47A EBUSY) ) B T—L;— TCK  GND g
47B (DOUT_CSON TDIN  GND
ECP2M20ESFN256C spl cs K ﬁi 48A (DI) %—21{ TRST  GND ?o
SPI_DIN > 16 ] 488 (D7) 131 EMuo GND %
Llﬁ— 49A (D6) 14 1 EMUl GND
Llﬁ— 498 (D5)
Ll>°<— 50A (D4)
+3V3 Ml% 508 (D3) S
6 1 51A (D2) N
T R12 N1& | 515 (D1) GND
100R SPIFASTN N5 {554 (DO)
m% 52B (CSN)
v 155— 53A (CS1N)
ra3 121 53B (WRITEN) +3V3
o)
10k Ed | xRES FOT1
housing of FOT has to be
1 K11 ELLI\I\//ll%_F;LLLLC(::AAFI; IDL300T-209 connected to GND!
= — R24 _ _
GND ECP2M20E5FN256C Fiber Optic
100R Transceiver
TXNO 1
ECP2A co—— c8 TXPO T 5 |1
5.6n 5.6n 3 g’iﬁ) TX 39
R23 BOTTOM — — | Ri8 g Vee
cs1 1008 BANK 6 BANK 7 GND  GND oo = " Fiber-
COM_STOP P 2n A2 +33/3 61 vee connect  for DATA
1 H4 7
— oM STOP N B2 27A(PCLKT6 0) 2B :gg D3 I GND RX
1a] 2 (PCLKC6_0) A 23 % R44 FOT_SD =G & sp
f COM-STOP | 28A (VREF2) 3B 7 RXPO o |RD- oo
or - 4| o8B (VREF1) 4A —f<5 SML-311UT RD+ 0.0
& 31A (LLM2_SPLLT_IN) 4B —gl D4 ECP2D 55
31B (LLM2_SPLLC_IN) 5A % R45
E;;Z: 32A (LLM2_SPLLT_FB) 58 _g; 11 [28k — LEFT . . Line here R13
H e v o ro on 1009 B2 'z SERDES o ve s c-coupting ore
R22 t% 428 (LLMO_GPLLC_IN) 7A —%i w g P1 R31 ﬁﬁﬁg éij HDINPO HDOUTPO [FALL %Eg
1 B11 AN
[100R ] Lﬁ: 43A (LLMO_GPLLT_FB) 78 s 11 [2.8k — Ata_| HDINNO HDOUTNO [
wA—] 438 (LLMO_GPLLC_FB) BAID  sMLawuT B13 | HDINPL HDOUTPL |8, = = =
l N1 445 (Mo GBLLCIN) 9A (VREF2) | E6 ASIlDNP2  hpouTP: |48 GRD GRD GRD
N2 — — 3
72 M| A LNS OIS o e [es swanuT A fONNE HEOUT I
1| w2 (LMo -9 11B ((LUMO_SPLLC_IN; 1G3 D2 R32 B4 HDINN3 HDOUTN3 &7 fiorks up to 270BIt/s ;
_ - a1 N 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) :gl D2 REFCLKP
13A D& REFCLKN
138 B4 +1V2 +1V2
13 LA 3R ADC_CONVST ? SERDES SUPPLIES i
. , 24p FGE———— 35 ADC_Ssbo gig_ VCCIBO vecoso 412
| He
C W 248 [ g2 ADC_sDI unused channels can be left floating (g | vCCiBl VCCOoB1 [ cs
25A (PCLKT7_0) |52 3+ veoiB2 vecos2 58
Jumper2P 25B (PCLKC7_0) H€ 3 vceies vccoss A
ECP2M20E5FN256C €15 | yecryo VeCTXO -C12 +1V2
+3V3 Céj VCCRX1 VCCTX1 g%l
ca | VCCRX2 VCCTX2 =2 L1
T VCCRX3 VCCTX3 s
B | \ccauxas BLM31PG121SN1L
€91 veep
ECP2MZ0E5FN256C
J‘ ci1 J‘ c12 J‘ c13
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D
C
B
MRES
NA
q
A

Circuitry to assure

that on powerup always the

working design is loaded.

CLK_FF >
+3V3
(o)
R50
10k
5
VDD
RESET

DATA_FF
R37
10k CLR
+3V3
O
=
GND R

Flipflop

FLASH CS2

After power-up it is cleared

TPS3823-33DBVT

N

(9]
O

+3V3 +3V3
o) o
CS1 Y— \
R64
=] —_— C48 5
S 100m UOR1
5 vce
+3V3 1| INO 4
+3V3 o) S INL Y
IN2
GND | SN74LVC1G57YZPR
A2 C49
UFF1 100n b
vce —
PRE GND =
N GND
D2
»——Blp Q +3V3
_ 0o
c1
Q
GND .
74LVC2G74YZPR
00K —T.C% B UOR2
100n
30
vce
eo1 3 N0
u
é N1y 4 FLASH CS1
IN2
GND | SN74LVC1G57YZPR
GND R
cs2 Yy—— GND

pl—————> PROGRAMN
F > TPS_WDI

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.

This then can be programmed and

ManualReset pin on the ResetChip, the FPGA will get a
PROGRAMN pulse, which will reload the FPGA with the new design.

mass production

+3V3

DFLASH2 R52
cs2 \\K 2.8k
SML-311UT
DFLASH1
R53
cs1 \\K 2.8k
SML-311UT

with asserting the

Do not equip with these LEDs for

{sPI_Cs

SPI_CLK Yy——

H J4

Jumper2P

MX25L1605DZUI-12G

Close this jumper to permamently write protect the FLASH!
The pads of this jumper should very close to each other
without any solder stop in between.

2 1
+3V3
0o
—_ c47
H R46E| R47 100n
[=] [=]
— — pr—
GND
UFLASH2
8
Vce
SPI_SI Y>———=5+ s1/s100
SPI_CLK »»—81scik
o — < SPI_DIN
11¢cs ,
2| So/sio1
WP/ACC
7 HOLD GND M4
GND
MX25L1605DZUI-12G
+3V3
0o
J‘ c71
H R48[_] R49 I 100n
[=] [=]
— — pr—
GND
UFLASH1
8
Vce
SPI_SI Y>———=5+ s1/s100
SPI_CLK 81 sciLk
11¢cs ,
2| So/sio1
WP/ACC
7 HOLD GND Jj
GND
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100nF should be distributed .
+5VDIN  +3.5VIN +1AVIN +3VA 3VA one very close to the output pins
Q Q +5VDIN +5VD 180uF can be located anywhere on the PCB
POW1 T 0
. ——— 7N ourt - i
e S— [
N o
> * N NI 81N ouT [ R54 o,
3 —0
D 4 Tz T T= 10K e e |k |2 |e
- =] S S E] Vout= 1.2*(1+R2/R1)+1.36-6*R21 &5 1O 16 1S 1S 1 c80 —— c100
— — =T - -1 e =T . =T . -1 -1
é73 8| SHDN ADJ |2 =5.0105 |3 s [ < s 470 au
-—8 R55 R1 = = =
= 4
GND 3.16k
£ GND GND g
P2 = (Exposed Pad) GND
P33 @ :
{ LTC3025: 300mA ULDOS e
B . . LT1965EDD =
214019 | | GND
oUT f—p——4— Vour - 04v |1+ B2
= R2 : i
GND
ADJ Court
R1
GND
- 3005 FE
+1V2
+1.4VIN
+5VD R2/R1= 2 => 1.2V output Q
Q U4 = =
LTC3025-1
2 R38
C 2 VIN VOUT 20k
) 1
+——rnéWh BIAS g |18 |8 |8 |8 |8 |8 |5 |8 |8 |2 |8
@ cas 6| ADJ do 1o lolo 1o 1o 1o lo lo 1o 1o 10
1o L BLM15HG102 SD T3 T, Te Te Te Te Te Te Te Te Te Te
T= T GND GND 3 3|8 (g8 |8 (8 |8 |8 |8 |8 |8 |8
] 100n __C57 __C58 R39 =1 =1 =1 =1 =1 =1 =1 = =1 =1
100n 100n e 10k
— = +1V2
GND GND o
ECP2F
g; vce
R1=10k => 40UA in Adj Hz | V€
+3V3 110 VCC
+3.5VIN R2/R1=7.25 => 3.3V output o) +3v3 K8 xgg
Q +5VD - ? K10 1 ycce GND [FAL
Q s GND |-A2
LTC3025-1 E7 VCCIOOn GND A9
R56 F10 VCCIO1 GND Al5
3 22k El14 Al6
VIN VOUT G12 VCCIO2 GND BG
L4 VCCIO2 GND
B — D 1] Bias s e e (s l2|algs|x|8lels|s Mg vCclos  onD -2
o ADJ do 1o lo lo dlo dlo 1o lo lolo 1o 10 VCCIO3 GND
BLM15HG102 615D Te 1T s s s e s s s Ts |s '\Fﬂ,}g VCClo4 GND Eés
GND GND - — S S S S S S =} =} S S VCCIO4 GND
8 c56 c59 C60 R57 S A A A I M7 veeios GND (12
f— - f— f— b 7 3k VCCIO5 GND
ES 100n 100n 100n K5+ vecios GND -1
-~ Ea VCCIO6 GND 19
G5 VCCIO7 GND M2
i +3V3 T15 VCCIO7 GND M15
) VCClOo8 GND o
= gf_D —G8 yocaux gmg RS
GND +1V2 37 VCCAUX GND T1
K9 VCCAUX GND T16
T L3 VCCAUX GND
v — —_— G101 yecpiL -
R2/R1=1.5 => 1V output GND
+1(-74VIN T BLMI1BAGEOISNIB | s |27 |c2s | c29 K7 { vees
+5(;/D ue ECP2M20E5FN256C
LTC3025-1 0on u 00n on
R42
VN vour -4 1ok = = = =
L5 GND GND GND GND
+——TWD 1 BIAS g ls g |3
6l ADJ do 1o lo_1o
Y BLM15HG102 SD T T - Te Te
A 138 _1 cee GND GND S |3 |8 |8
- - ce7 ces Ra3 = |3
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The ADC has an input range from
0 - 4.096V

D
+5VDIN has to be divided to stay +5VD
+5VD has to be divided to stay in the range of the ADC T
in the range of the ADC +5VDIN -
+5VD Q
Q +5VD
a divider ratio of 1/3 should raise the R59 Q 6 Caps close to pins ~ Q
-3V to measure to +3V, provided that the 10k I’-n\qwh L 810
+5VD is constant, which can even be corrected. |:| ?gf z T s
o o
+5VD i BLM15HG102 S -
o - .I
[<2] __m o
3 __8 R Er— —
R61 = T S T- N
R60 S 3] & 8 3 GND +3V3
3.9 R62 3 10k © g S
’ |:| 10k © g - + +3(;/3
— o
__8' 3 ]
pu o —
S JE - 1 o o IS UADC1
= = GND T 1 N L1c2s0sm co2
— e GND GND
R63 = = o o Q s
12k 2 GND GND g g g S
° 22 < < [a) 19 = R66
o CHO OVDD GND 10k
=] +3VA
S o +1V2 +1.4VIN +3V3 +3.5VIN 23 CHL
C = T 24 | ch2 spl F8——— > Apc_spl
-3VA GND —
liz 00 0
11 cHs SDo >> ADC_SDO
2| CH4 sck & >> ADC_SCK
3 CHs convsT H4 >> ADC_CONVST
4 CHe
5 7 R65
CH7 VREF |:i| 10k
. REFCOMP -8 . .
CcOoM
0o o oo o o
z z z z z z
O o o o o o
218 181818 ==
9 9 94 93 ] ¢ ——0o—==0 Oo——=o—= =
j 3 j j 3 GND
e o o o o o
o — o o —
— — —
GND GND
B
A
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