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DIN 9] piN pouT |22 DOUT
MC14504BDR2G
R7
1+
U2E g—TF
EIN Lot EIN EouT (22 EOUT
\oltages: MC14504BDR2G
VCC = voltage level of the input signal
VDD = output voltage level
Application: RS
MODE = VCC -> TTL logic level input
MODE = VSS -> CMOS logic level input
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3 4
Application:
VDD_min = 4.5V
VDD_max 5.5V
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VIN_low_max = 0.8V
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TI_DS26C32AT.SchDoc
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2B1 DIG_10_D2 transceiver sheet but it can be safely DIG_IO_A ] REPEAT(OUT_D) -
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SN74LVCH16T245_B  Thats why the bus index is out of range REPEAT(IN_D) DIG_| DIFF B P
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3V3_PERO———— > ENABLE
Note:
Automatic pin swapping does not work with repeat
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Note: Pins are not required -> nc
connection required % 8 Li NGB o5V PER
. IN_B {GND
B:g :8 QS ouT_ C IN A |GND
OoUT_D IN_A O5V_PER
N<C DIG | DIFF_ A N8
ENABLE 5 ENABLE IN:C DIG | DIFF A P8
@ =
3V3_PER i > ENABLE — DIG | DIFF C N8 ==
IN:D DIG_| DIFF C P8
. . . . Technische Hochschule Niirnberg Georg Simon Ohm
Title DifferentialToSingle.SchDoc Fiirther Strafe 250
Ay Afterp 90429 Niirnberg
Size: A4 Revision: 2v01 GERMANY
Date: 03.08.2020 Time: 20:09:55 Sheet8 of 16 [ Author: T. Wendt o
Project: ultrazohm_digital_voltage 3U_1vxx.PriPCB
1 2 3 4




U4A
[INA 2o IN_A+ OUT A B2 oUT A
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Application:
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DIG IO DIFE A PL 2 DIG 10 DIFF C P32 DIG IO DIFE A P62
. 3 UNTERM I . 3 UNTERM 11 . 3 UNTERM 21
DIFF_IO DIG 10 SINGLE A1 1 pleclie DIG 10 SINGLE £2 1 pletliic DIG 10 SINGLE C4__1 Dletilie
DIG |0 DIEE A P[L.8]
DIG_I0_DIFF_A_P[L.8] T NI N
DIG [0 DIEE A N[1.8]
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DIG IO DIEE B NI1.7]
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DIG |0 SINGLE C[1.5]
S — DIG_O_15V_C[L.5] TS TS T3
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RICROR L AR ] DIG IO SINGLE F1 1 LEullc DIG 10 SINGLE D32 MR DIG 10 SINGLE B5__ 2 NERUIB
DIG [0 SINGLE E[1.5]
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LIIE [0 DIIFE € NELG] NetTie 3 UNTERM 9 NetTie 3 UNTERM 19 NetTie 3 UNTERM 29
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1B1
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. 1B3
DigCon_DIG_IO 1B4
DIG_IO_30 ——M— 34— 1B5
DIG_IO_29 ?—m48M——}—— ——— 1B6
DIG_IO_28 — —————————— 187
DIG_IO_27 — ——————— 1B8
DIG_IO_26 1 2B1
DIG_IO_25 1 2B2
DIG_IO_24 1 —— 2B3
DIG_IO_23 —1 2B4
DIG_IO_22 1 2B5
DIG_IO_21 1 2B6
DIG_IO_20 1 + 2B7
DIG_IO_19 1 - 2B8
DIG_IO_18 1
DIG_I0_17 — SN74LVCH16T245_B
DIG_IO_16 — 1B1
DIG_IO_15 1 1B2
DIG_IO_14 1 1B3
DIG_IO_13 1 1B4
DIG_IO_12 1 1B5
DIG_IO_11 — 1B6
DIG_I0_10 — 187
DIG_IO_09 — 1B8
DIG_IO_08 — 2B1
DIG_IO_07 — 2B2
DIG_IO_06 — 2B3
DIG_IO_05 — 2B4
DIG_IO_04 — 2B5
DIG_IO_03 — 2B6
DIG_IO_02 1 2B7
DIG_IO_01 —1 2B8
s Technische Hochschule Niirnberg Georg Simon Ohm
Title Jumper5VLS.SchDoc Fiirther Strafe 250
o L 90429 Niirnberg
Size: A4 Revision: 2v01 GERMANY
Date: 03.08.2020 Time: 20:09:55 Sheet12 of 16 [ Author: T. Wendt RSB GRrcnL NoRvoERs
Project: ultrazohm_digital_voltage 3U_1vxx.PriPCB
1 2 3 4




1 2 3
D100 D100
N @""‘- :;'""""(R"""-
DIG IO DIFFANL ! DIG 10 N1 | DIG IO DIFFAN3 ! DIG_I0_N9 |
UNTERM1 — DIG_10_P1 i UNTERM9 — DIG_10_P9 i
DIG IO DIFF B NI _—— 1 DIG_IO_N2 f DIG IO DIFF B N3 —— 1 DIG_IO_N10 f
UNTERM2 — DIG_IO P2 ! UNTERM10 — DIG_IO_P10 !
UNTERM3 —"T DIG 10 P3 | UNTERMIL —" T  DIG 10 P1L |
DIG IO DIFF C NL —— '  DIG_IO_N3 ] DIG_IO DIFF C N3 —— '  DIG IO Ni1 i
UNTERM4 —— ' DIG IO P4 ! UNTERM12 ——" ' DIG 10 P12 !
DIG IO DIFF D NL —— | DIG_IO N4 ! DIG_IO DIFF D N3 —— | __ DIG IO N12 !
— ! — !
| ! | !
1 ! 1 !
DIGIODIFFAN2 — |  DIG IO N5 ! DIGIODIFFAN4 '  DIG IO N13 !
UNTERM5 —— | DIG_IO_P5 ! UNTERM13 —— ___DIG_IO P13 !
DIG IO DIFF B N2 —— | DIG_IO_N6 ! DIG_IO DIFF B N4 —— | DIG IO _Ni4 !
UNTERM6 —— I DIG_IO_P6 i UNTERM14 —— ' DIG IO P14 i
UNTERM? —— ' DIG_IO_P7 ] UNTERM15 —— ' DIG_IO_P15 ]
DIG IO DIFF C N2 —— i DIG_IO_N7 f DIG_IO DIFF C N4 —— 1 DIG_IO_Ni5 f
UNTERMS —— | ___DIG_IO P8 ! UNTERM16 —— | ___DIG_IO P16 !
DIG IO DIFF D N2 —— | DIG_IO_N8 | DIG_IO DIFF D N4 —— | DIG_IO_N16 |
L I L I
S | S |
\ UNTERMIL.30] SNIERMIL.20]
[ BIG_ 10 DIFF b_N[L.7) DIG 10 DIFF D N[1.7]
[ DIG_10_DIFF C N[L8) DIG |0 DIFE C NJ[1.8]
[ DIG_10_DIFF B N[L7) DIG |0 DIFE B N[1.7] o100 o100
[ DIG_10_DIFF A _N[L.8) DIG 10 DIFF A N[1.8] (P q)
| b | DS
[7AN ! [7AN !
DIG IO DIFFAN5 ! DIG IO N17 i DIG IO DIFFAN7 ! DIG 10 N25 i
UNTERM17 — DIG IO P17 _ | UNTERM25 — DIG IO _P25 |
DIG IO DIFF B N5 _—— | DIG 10 N18__ ! DIG IO DIFF B N7 _—— | DIG 10 N26 !
UNTERM18 — DIG_IO_P18 ! UNTERM26 — DIG_I0 P26 !
UNTERM19 = DIG IO P19 UNTERMZ27 = DIG_IO_P27 1
DIG 10 DIFF C N5 _—— ! DIG IO N19_ | DIG 10 DIFF C N7_—— ! DIG_10 N27 |
UNTERM20 — DIG 10 P20 ! UNTERM28 — DIG 10 P28 !
DIG IO DIFF D N5 _—— | DIG 10 N20 _ ! DIG IO DIFF D N7 _—— | DIG 10 N28 !
— : | : f
[ i 1 |
DIG IO DIFF A N6 —— ! DIG 10 N21 | :',j"'x'b'lé'l'd'lil'F'F'A'Né " — T DIG 10_N29 |
UNTERM2 — DIG 10 P21 _ ! UNTERM29 — DIG 10 P29 |
DIG IO DIFF B N6_—— | DIG 10 N22 | , — |
UNTERM22 =N DIG 10 P22 1 | ! |
UNTERM23 — DIG 10 P23 _ | | ! |
DIG IO DIFF C N6_—— 1 DIG 10 N23 | ! UNTERMS30 — DIG 10 P30 |
UNTERM24 — DIG 10 P24 ! | — !
DIG IO DIFF D N6 _—— | DIG_IO_N24__ 1 | DIG IO DIFFC N8 — | DIG_I0_N30 |
— [ L |
1 1

Note: The serial termination resistors are placed at the 10 interface and not directly behind the level shifter
from 3V3 to 5V, because 30 extra resistors would be required which implies additional assembly effort.

Note: If the board is configured as a receiver, the termination resistors can be replaced with jumpers.

DIG 10 _P[1.30]

DIG_10_N[1..30]

DIG 10 P[1..30] |

DIG_I0_N[1..30] |
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Class Power
X1
HSECB-150-0UI1-XX-DV-A-BL-CARD
GNDI—T—: 12 j—T—|GND
VIN VIN s |2 o e VIN VIN
i GNDI—— 7 & |-=—GND
| 5V_PER SVERER 2t 0|0 DVEEER 5V_PER
| GND—2- 11 12 |12 ]GND
ava_PER 3V3 PER T By 3V3 PER 3V3_PER
| DIG_10_01 NP = 1OND piG 10 02
19 20 |
DIG 10 03 CNPFZ 20 2017, 1ND pig 10 s
|23 24 |
DiG 10 05 SNPF = 2 2 [ 1°NP pig 10 06
27 28 YAN DigCon_DIG_IO
pIG 10 o7 SNPF— 1 27 2 =, 1OND i 10 08 DIG_I0_01 016 16 01
onDb—2- 31 2 |—2 _JoND DIGEION0Z DIG_IO_02
DIG 10 09 LN DS YR DIG 10 10 B:g :8 82 DIG_10_03
35 36 10 |
DIG 10 11 NP 1 % %0 = —1OND pig 10 12 DIGHOKS oI
39 40 (R
DIG 10 13 SNP—, 1 % 0 =, 1%ND pig 10 14 DIG 10 07 D08
bIG 10 15 CNDF—2— 4 4 [=2GND [ =\ ;o gg 8 83 DIG_10_08
45 46 DIG_10_09
a7 48 | DIG_10_10 —
DIG 10 17 SNP— 1 7 % =, —1OND pig 10 18 DIG_I0_11 Sttt
51 52 10
DIG 10 19 SNPI— 1 2 = —1OND pig 10 20 DIG 10 13 DEeieet
DIG 10 14 =
. 55 S ie DIG_IO_14
DIG 10 21 SNPI— 1% % = —1OND pig 10 22 DIG 10 16 DIG_I0_15
{_____DIGIO »
GND—22— Z Zz 2 |GND DICRIOR B:g::gig ple-to
DIG 10 23 o |0 o |_e DIG 10 24 — DIG_I0_18
GND'L 63 64 L'GND DIG_10_19
DIG 10 25 65 | oo oo |so DIG 10 26 — DIG_10_20
GND'L 67 68 L'GND DIG_10_21
DIG 10 27 6 | cg 10 |10 DIG 10 28 — DIG_10_22
enD—2 71 722 |2 4D DIG_10_23
DIG 10 29 7NN S IR DIG 10 30 DIG 10 24 DIG_IO_24
NDF—2 75 76 |—2—1GND DIG 10 25 DIG_IO_25
ENABLE _£S-DIG_GPIO ofSNO—; . |Azs__7""PS DIG_GPIO_02 DIG_I0 26 S o
(ENABLE _10_.
DIG Res 01I 5] o [0 IDIG Res 02 — DIG_I0_27
cPLD Digin 01 SNPI—o 71 % 2 = 1SNDepi b pigout 01 BIG_10_29 Dlo-ro-28
CPLD Digin 02 55 | oo o | CPLD_DigOut_02 DIG_10_30 DIG_10_30
aco scL ONDF—g &7 e = —GND
DIG Res 03 o | o o |Zoe_DIG Res 04
DIG Res 05 95 | 25 o |2 DIG Res 06
DIG Res 07 95 | o5 o |96 Collective FLT
anpl 97 S 98 A NI
PILOT OUT  ""70 00 | .0 00 |20 GND piLoT iN
—
—
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R14
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0
GND
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us
VIN R-78C15-1.0 15V
HVIN  +VOUT

+ _c17 = £ C22
oy ——C18 ——C19 —C20 ——C21 ey
“TCALEL C_X7R C_X7R C X7R c X71R [ CLALEL

47u 47u

GND

Totally integrated DCDC swichting converter.

\oltages:
Vin_max = 42V
Vin_min = 18V

Vout = 15V

Current:
lout_max = 1A

Parameters:
VoutName = Name of the net of Vout
VinName = Name of the net of Vin

Title 15V_PowerSupply.SchDoc

Technische Hochschule Niirnberg Georg Simon Ohm

Fiirther Strafe 250
Rrzee R 90429 Niirnberg
Size: A4 Revision: 2v01 GERMANY
Date: 03.08.2020 Time: 20:09:55 Sheet 16 of 16 [ Author: T. Wendt

[recscre Hocs

[GE0R S, ot

HSCHULE NORNBERG
M

Project: ultrazohm_digital_voltage 3U_1vxx.PriPCB

3




SN74LVCH16T245_Control
2DIR 2DIR
— 20E
208
10E
1DIR R16 R18
Class 3V3 Single Ended R_TF R_TF
(P 5k6 U6 5k6
SN74LVCH16:I'245 A YAN ke 1 1DIR 10E 48
/\ 1A1 1B1 2 47 1A1
1A1 o 1B1 1A1
1A2 1B2 3 46 1A2
1A2 1A3 7 1B2 1A2 75
1AS 1A4 1B3 5 GND GND 44 1A3
1A4 —§1c> 1B3 1A3
1A5 1B4 43 1A4
1A5 —§N> 1B4 1A4
1A6 VCCB 42 VCCA
1A6 VCCB VCCA
1A7 1B5 8 41 1A5
AT —128 186 g 185 IAS 1955 A6
1A8 T 1B6 1A6 <
2A1 39
2A1 GND GND —
2A2 1B7 1 38 1A7
2A2 1B7 1A7 (<3
2A3 1B8 2] 37 1A8
2A3 1B8 1A8 [z
2A4 2B1 3 36 2A1
2A4 2B1 2A1 [z
2A5 2B2 4 35 2A2
1B1 =] 2B2 2A2 [z
2A6 34
2A6 GND GND
2A7 2B3 6 33 2A3
2A7 77 2B3 2A3 [z
2A8 2B4 32 2A4
2A8 ¥ 2B4 2A4 <z
VCCB 8 VCCB VCCA 31 VCCA
Class S50_10 2B5 9 30 2A5
e 2B5 2A5 ——
2B6 20 2B6 2A6 29 2A6
SN74LVCH16T245_B 21 28
R GND GND
Algy —1BL 1 2B7 22,1 557 A7 lall 2AT 1
1B2 GND 2B8 23 gs 2A8 GND
1B2 —p3 247 288 A8 <3¢
1B3 —g57 2DIR 20E
igg 1B5 SN74LVCH16T245DLR
1B6 R17 R19
igg 187 R_TF R_TF
1B8 1DIR 5k6 5k6
1B8
2B1 2B1
2B2 10E
2B2
2B3
2B3
2B4
2B4
2B5
2B5
2B6
2B6
2B7
2B7 B8
2B m————
Application: Note: Altium warns, that an 10 pin (from
the 5V LS) is connected to an output pin
VCCA VCCB \oltages: (from the RS422 transceivers). This does
SVSIRER VARER VCCA_min = VCCB_min = 1.65V not matter because these parts are not
VCCA_max = VCCB_max = 5.5V assembled together. It can be supressed.
C2 C3 C4
C X7R C_XT7R C_XT7R C_XT7R Direction pins are driven trough the
100n 100n 100n 100n resistors
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