QENNANﬁ

Commercial Membrane User Interface Board

Samll Emerge Membrane User Interface Board
Using NXP 1.MX RT 144 pin processor

Changelog:

Schematic Q26047-001 REV A,
PCB Q25095-001:

Schematic Q26047-002 REV A,
PCB Q25095-002:
--HARDWARE REV BITS 0001.
--RECONFIGURE INPUTS AND OUTPUTS ON KEYPAD.
--R114 CHANGE FROM 1K TO 10K.
--MOVE SERIAL EEPROM TO ITS OWN BUS, 12C4.
--CHANGED 3.3V REG TO TPS74533 FOR BETTER ACCURACY.
--CHANGED C1,C2 FROM 47 TO 1500UF.
--ADD 1000pF CAPACITORS C166-C169 TO MEMBRANE KEYPAD INPUTS.

Schematic Q26047-002 REV B,
PCB Q25095-002:
--DEPOPULATE R74. POPULATE R70.

SCH Q26047-002 REV C :
PCB Q25095-003
Replace membrane connectors with 1mm pitch 22 ckt ZIF connectors
Add 237 ohm 0402 resistors to the membrane page
Update REV bits to 0010
Place a second CAN port and connector (remove R103 and R99)
Add R146 and R147
Change R39, R45, R49, R56, R60, R66, R67, and R68 to 1k 0402 resistors

SCH Q26047-002 REV D :
PCB Q25095-004
Add Assembly Test Points

SCH Q26047-002 REV E:

PCB Q25095-005
Update REV bits to 0011
Change U24 with APX803S05-26SR-7
Change C132 to 0.01uF 0402
Change R120 to 10k
Add U27 to page 2
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300 Ohms €153 JRlaceucariuC GPIO_AD_B0_08 | —-00 kep colo _aRM evento = AR EVENT O 3[3D] 2[4C] WQSRIFANIC0 5|2 W QSRINANIOZB 2[4C]
GND) " 25v ) GPIO AD B0 09 |22 KPP ROwo _ARM evenT: ‘ ARM_EVENT I_]3[3D] 2[4C] SPI_A SC SCK GND
APX803505-26SR-7 R13 1 53 “Am RO 98 Kkpp coli  ARM TRACE clK |
0.01UF ?1'-/\/\/\ﬁ—54 PMIC_ON_REQ GPIO_AD_BO_10 [—o= [ARM_TRACE_CLK »3[3D] AT25SF081-SSHD-T
W PMIC_STBY_REQ GPIO_AD BO_11 =g e checked: SDO tristated on all SSI0 devices when deselected
3p3V 3p3V : GPIO_AD_BO0_12 95 Lo A LA ARM_TRACEO > 3[3D] U22 (FLASH1) IS THE PROGRAMMED PART.
= GPIO_AD_B0_13 [—= KPP ROW2 _ARM TRACEL ARM_TRACEL > 3[3D]
X" DNIJ WAKEUP/GPI05.10[0] GPIO_AD_B0_ 14 [—= btk il A e ARM_TRACE2 >3[3D]
Rog < R101 GPIO_AD_B0_15 e e ARM_TRACE3 > 3[3D]
4.99% S 4.99 8
oNI bNi 3[5A]<_CAN_1_TX } 7 GPIO_EMC_00
3[4A][ CAN_1 RX 3 GPIO_EMC_01 GPIO_AD_B1_00 6[3B]
4[28B], 6[2C]<12C1_SCL | L ' — £—| GPIO_EMC 02 GPIO_AD_B1_01 ROW1 uC  |6[3B]
4[2B], 6[2C]<12C1_SDA GPIO_EMC_03 GPIO_AD_B1_02 6[3B
14
3p3V  3p3V 2[6C]<_EEPROM_WR_PROT} 13 GPIO_EMC_04 GPIO_AD_B1_03 ROW2 uC  |6[3B] BoAD REVISION BIT DEcovEr:
GPIO_EMC_05 GPIO_AD_B1_04 COL3 uC 6[3B] B gg 1o
4[2B]<_uC_U3TX_IDRIVE GPIO_EMC_06 jyarrs 1 GPIO_AD_B1 05 ROW3 uC__|6[3B] -
R138, R139 0 REV 2 0 [ 1 0 PROD 1261320 REV 00
et 4[3A][_uC_U3RX_IDRIVE G| GPIO_EMC_07 uarra_rx GPIO_AD_B1_06 COL4 UC > 6[38B] REV2 0 0 1 0 PROD 1261320 ReV 00
DNI DN 3[5B][ CAN2_TX 5| GPIO_EmC 08 GPIO_AD_B1_07 < ROW4_uC  |6[3B] REV4A 0 1 0 0
33V 303V 3[4B]|__CAN2_RX = cPlo_EMmC 08 GPIO_AD_B1 08 [ BAIL_SWITCH ]4[3C]
b ’}} 2[6C]<12C4_SDA " i 7 GPIO_EMC_10 1204 son GPIO_AD_BL 09—+ e bl 1
2[6C]<12C4_SCL '} L 7] GPIO_EMC_11 ey scu GPIO_AD B110 [—¢ :g:zz Ez:z:sz :::
<—= 1 GPIO_EMC_12 GPIO_AD_B1_11
o Y 2 GPIO_EMC_13 GPIO_AD_B1 12 78 BOARD REVISION BIT 3 R
. DNI 1 76 -
o8 143 | CPIO-EMC.14 GPIO_AD BL13 |2 \— KEYSWITCH_PWR_MONITOR _]4[3C]
B 5| ePlioEmc 1s GPIO_AD B1 14 [— cuz, l 121
T GPIO_EMC_16/BOOT_MODE[0] GPIO_AD_B1_15 POWER_FAIL_nINT |4[3D] 0.1UF
? 70 GPIO_EMC_17/BOOT_MODE[1] e AL
EROTCEn - GPIO_EMC_18
LSDO = ACT RETRACT HaAe
LSD1 = ACT EXTEND BOOT CRG L gg GPIO_EMC_19 GPIO_SD_B0_00 33 LLer o anl B DNJX R117
LSD2 = SCRUB o R73 4[4B] BOOT PO 2 T eproEmc 20 GPIO_SD_B0_01 46““& DN Y, CHARGER_PWR_MONITOR _ ]4[3D]
tggz = ‘é’;‘;;g 10K, 4[4C] TRAT ST 36| ePloEmc 21 GPIO_SD_B0_02 ﬁ cus, 121
LSD5 = SPARE oI 4[4C] ZeRILRa e 33| GPIO_EMC 22 GPIO_SD B0 03 [—m 01UF A/ filtering
4[4C] ST, T35 | GPI0_EmC 23 GPIO_SD_B0 04 [—>—CLEXOMBSS0E |—=FLEXSPIBSS0B -~ ~DNJ PLACE CAPS CLOSE TO MICRO
%7 4[4B] el GPIO_EMC_24 GPIO_SD_B0_05 MS—Q CAN_LED 2[5D]
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GPIO_EMC_26
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55| GPI0_EMC_ 29 caniRrx GPIO_SD_B1 01 WQSPI B_SCK > 2[5A]
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ety p CAP0402 Tu
NGND_KELO VDD_SOC_IN 102 0603 0603 0603 0603 e 50V ATP22 ATP23
3p3Vv VDD_SOC IN (=7
I VDD_SOC_IN GND
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" ADC HIAS AX INTEANAL REFERENGE AND. w
Lcm £120 L o A a
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C124 72 ___NVCC PLL 1.1V C125 |10.
T NVCC_PLL EmT
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CAN INTERFACE

5V
4[6B][ SWL PANEL = 2[3C] ﬁ Did, D o
100VVR, 0.7VF, 200mA
DNI ATP29 ATP30
o
vee GND =
2[3B][_ CAN_LTX »— TXD  CANHI * g’;: i ; L 23
2[3B]<_CAN_LRX | DNfF—————— RXD [ GANLO T DNI
—_—
r SILENT  VREF DN
DN GND DNI
— SAE ngggén
requires a CAN
ATP32 | Shield connected
to GND through
4[5A]| _SW2_PANEL 570 SW2_uC > 2[3C] DNI aresistor and
100VVR, 0.7VF, 200mA GND ;apacilor- -
eccommende
values are 1 ohm
GND A and 0.68uF
GND
TRANSCEIVER IS AN ENDPOINT.
POPULATE 62 OHM RESISTORS.
ESTOP HSIN POPULATE VREF R AND C.
4[6B][__SW3_PANEL SW3_uC > 2[3C]
36V-52V SI\X/
c23 R16 R22
ot b C22
62 62 0.047uF
v o 0.1UF ATP34 ATP35
50V
J3
1 8 7 == CANO P 1
R146  2[3B][_CAN2_TX 7 TXD S cANH & e CANON—® 5
2[3B]<_CAN2 RX o—— RXD CANL 20 = 2
10k R26 10K g 7
. R147 SILENTS VREF e
4[5A][ SW4_EXT = SWA4_uC > 2[3C] 20,5k © Ty
J100VVR, 0.7VF, 200mA DNI VERTICAL
FIX AT J3
N4 A B e TOMATCH PARAGUAY INT POD,
4[6B][ SW5_EXT e
100VVR, 0.7VF, 200mA
4[6B]
J6
ATP40 ATP41 ATP42
T o o 5
N GND
2[4C]< USBO_P 90 LEED P )L ‘; ID  GND4 g
—_ DI+ GND3
90 USBO_N 2 7
ATPa DEBUG UART  exrervestons L ST p— o
TO MATCH PARAGUAY INT POD. ‘ B A
100VVR (9.7VF, 200MA, 5 ATP44 .sllfJSF FER S00n USB-MINIB-TE1734035
4[5A]| SW7_EXT SW7_uC 2[3C] " : 1uF 300 Ohms
3.3V DON'T CONNECT . Qv sy
DNI RIO_& uC_UIRX_DEBUG > 2[4A]
RTS 1K ATP45 FIX AT J6
TO MATCH PARAGUAY INT POD.
u25
RY & uC_UITX DEBUG |2[4A] g vce 101 é
1K 7 104 102 2
ATP46 »<——— 103 GND
¢ TPD4E001DBVR1
100VVR (0.7VF, 200mA, o C JTAG .
4[5A][ SW8_EXT u
3p3V  3p3V
3p3Vv
R ExaTa s
TO MATCH PARAGUAY INT POD. BOARD.
R96 ) R97 ATP47  ATPA8  ATP49
ATP51 SL00KS, 100K
R105 27.4
T 74 R10M7.4 L 4 JTAG_RESET_IN 2[1A]
2[4A][ JTAG_TMS AN JTAG_TRST  2[4A]
- DN Re7 L4 JTAG_TDI_ |2[4A]
2[4A][ JTAG_TCK ! S f g
p—R68 : JTAG_TDO _|2[4A]
Pinout as seen from the top.
TC2050-1DC cable has .1" x .1" IDC connector.
TC2050-IDC-050-ALL cable has .05" x .05" IDC connector.
Onlv available direct from Taa-Connect.
TRAC WE INVENTED THE PINOUT FOR
THE TRACE CONNECTION.
e ARM_TRACES3 ]2[4B]
2[4B]|ARM_TRACE_CLK
DN1 ARM_TRACE2 |2[4B]
2[4B][ ARM_TRACEQ
ARM_TRACEL |2[4B]
ARM _EVENTO _ARM EVENT_O |2[4A] 3-Interfaces.SchDoc|
e ARM_EVENT _| > 2[4B] Rev Title
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1 2 3 4 5 6
A
5V J10  FExeDATJI0
3[18] < SWA_EXT ALT DF SW IN 21 R TO MATCH PARAGUAY INT POD.
RO1 3[1C]<_SW7_EXT D:SlEDS‘\’A'j JIE;‘MORE T 2
100K 3p3V 3[1A]<_SW2 PANEL 1 3
USED ON JETMORE =
L“[r 14 3[1C]<_SW8 _EXT 571 2 | a1
=R 74AHC1G125/SOT ATP53O LSD OUT 3 VALVE 6 E
—— MAN—o 24 a0 v 4 uC_U3RX_IDRIVE > 2[2B] LSD OUT 4 SPARE 7| & | _MTG2
On LSD OUT 5 SPARE 8
4.99k R93 10K >z ATP54 O
C92 L J 1le8 3
Lodeh 5 ATP550 MOLEX
50V - Mini-Fit Jr.
5V 5% COG vertical
T TR J7 FIXEDATJ?
- S NS AT /ST TO MATCH PARAGUAY INT POD. . . s T AT SARAGUAY T POD.
o '_.J_’|5 ADD THIS SAFETY IN THE CODE: ATP59 O 3[1B]<, SW3 PANEL PBRAKE SW_IN 2 L”
2[2B]| _uC_U3TX_IDRIVE IF NO VOLTAGE IS SENSED AT E-STOP INPUT, 3[1B] =
4 R8s AANA2K TX TO IDRIVE 4 mtgl DO NOT TURN ON WAND PUMP. ATP60 O——— 3[1AT< SW1 PANEL EC SW IN 3 =
5V RX FROM IDRIVE 3 THIS PROTECTS WAND PUMP DRIVER IN CASE [1A] TANK SW IN 4 g
THE BOARD HAS BEEN INSTALLED 3[1C] s
BAIL OUT 2 mtg2 VOLGA OR VOLGA WET MACHINE. ATP6LO LSD OUT 0 ACT RETRAC 5 3
1 LSD OUT 1 ACT EXTEND 6 o MTG1
LSD OUT 2 SCRUB 7 2
R133 T 5V 8| 3
14 3 N4 Molex: &7 e 200V 1A SUPER FAST $.05 CHARGER POWER ) 3 MTG2
Mini-Fit Jr. a
- VERTICAL © @ c |4 A A N ¢ EYSWITCH POWER 10 .
. us ES1D D22 p21}/| Esip
Q1 sor23 TOTHIS NETIN LAYOUT. BUERATEE, GRS B @ s, 7 g0 N 2 MOLEX
PINOUT 2[3B][ LSD_0 DRV IN1 £ OuUT1 g o
3 > 5 © |/] A A Cc Mini-Fit Jr.
2[3B]|_LSD_1_DRV IN2 OUT2 1 !
mveT2007A/50T, [ [ ] o Esip |\ ps D5 |/ Esip vertical
1 2 P4
2[38][ LSD_ENBL Py 4 | ENAG FAULT/ LSD_nFAULT 0 1> 2[p0 ATPL Handle 2A
2[2B], 6[2C][_12C1_SCL 3p3V 5
2[2B], 6[2C]<_12C1_SDA R17 R7 R8 [ KEYSWITCH_PWR »4[1C]
O
51\\/ R 1K 1K 1K o
0K —4 C &6 SYSTEM UP > 4[1D], 5[1A
— oo ] [10], 5[14]
S S 0. J
vz © 0.1UF Handle 2A
Ri12 10K O,LUF us P8 EsiD ATP3 | °
ATP62 Py SCL fa) 50V 20mil race on outer laye 1502 Cu can do 34 @ 30C rise. Joov
BAIL POSITION SENSOR IS OPTIONAL. a 2 7 C A A C O
sbA 9 2[3B][ LSD_2 DRV INL & OUT1L ]
C115 6.1 rRu 31N > ouT?2 5 EsiD b10
1 5V_LIMITED ATP63 100pF [a) [ CHARGER_PWR> 4[1C]
mt2 ..]4 2 A d 50V ADDRESS 0X7C 4 =z
<-RW ENAO FAULT/ PC] A ©
3 5% COG Ri8 - [
mtl 4 BAIL_SW. > GN p )
—4 cn
JsT ISL90728WIE627Z-T 0.1UF
Jmv358/NS 100V
JST PH CONNECTOR VERTICAL SMT R109 5V
10K £30 1o
FIXED AT J4 .
TO MATCH PARAGUAY INT POD. € U7 D7 ES1D CAPACITOR ALTERNATIVES, ALL X7R!
5V 2 7 C A ,& i C 311002-037 %uzi: ggg g(l)g 2 ggi t0$.154 CL32B225KCISNNE
2[3B][_ LSD_3 DRV IN1 @ OouT1 ) Q 22uF 100V 1812830
VALUE USED 1S 3 > 5) ES1D D9 Q 3.3UF 100V 1210 $.28 10 $.36 (low stock)
TENNANT PREFERRED 3p3v IN2 OUT2 ¢ ¢ Q11003-079 4.7uF 50V 1206 $.17
PRACTICE. ]4AHCT1686 19 % Q 10uF 63V 1210 $.259 CL32B106KMVNNWE (low stock)
wn it vs vol fall vol i
L JAAHC1G125/SOT o~ 41 ENnAG FauLT | LSD_nFAULT 3 »2[2C] o g e va volige: X7R als 0% 1070% o e Vllage depending on
[ 4 4 2 4 . 3 Murata capacitance tool says 4.7uF 50V 1206 cap is 1.8uF at 36V
.ClOB A 8 a Y BA“_ SWlTCH 2[4B] & G Murata capacitance tool savs 2.2uF 100V 1206 cab is 1.2uF at 36V
—_—100pF R121 10K =z * ? ? ?
50V $.11 @ 10K ° < LIoE & LK
5% COG : |
" X/ D1l ESID ca7 c43 C54 C40 c38
£ o C A A c ¢ 4.7uF 4.7uF 4.7uF 4.7uF 4.7uF
© }_% ESID D13 50V 50V 50V 50V 50V
U6 BUE ToBATTERY VOUTACE O THEN.
2138 LSO A DRV 2 (1w oo Lt D17 ESID
2[38][_LSD_5 DRV * SN2~ out2 |2 c_lq A a G m
o Esio [N D15
=4
R0 d R0 41 ENAG FAULTY | LSD_nFAULT 4.5 > 2[2C] cor cs8 56 c
1K 1K T G 0.1UF 0.1UF 4.7uF
5V T 100V 100V ey
0. :
165K 0.1% R90 3 % ATP4
4[6B]|  KEYSWITCH_PWR
R95 1
R KEYSWITCH_PWR_MONITOR > 2[5B]
.0.1% 2 KEY SWITCH BATTERY VOLTAGE MONITOR
3.3V OUT = FULL SCALE
v358/NS OCCURS AT 57.8V IN.
165k Ohms for 3.3V at 57.8V
165K 01% Loy 3 ATP5
4[6B]| CHARGER_PWR
R94
- CHARGER_PWR_MONITOR 2[5B]
o% g
Imv358INS
IF SYSTEM IS POWERED BY CHARGER,
SOFTWARE IS TO PUT LOW ON
*WAKE_UP_BOARD* .
3p3Vv
5V
3p3v PWR FAIL INPUT NEEDED? A/D CAN
INTERRUPT ON A VOLTAGE LEVEL. SEE
C86 K118 SECTION 60.5.5 Automatic Compare
10K ATP6 Function. IMPLEMENT BUT LEAVE DNI IF
7o) . THE A/D FEATURE WORKS RIGHT.
~| uut
- v 4 = ©—{ POWER FAIL nINT > 2[4B]
4[6B], 5[1A]| SYSTEM_UP + LMV331IDBVR
0603 GIVES POWER FAIL WARNING WHEN
M 0.01UF INPUT VOLTAGE FALLS BELOW 13.2V. D
c87
4-Drivers.SchDog|
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POWER INPUT
52_.2V MAX.
+36V/+24 NOMINAL
+20V MIN

POWER SUPPLY +5V, 100VIN, 1A

THICK FILM RESISTOR: Ul 5V
0402 VOLTAGE RATING 75V
Handle 1A iepemmeny e |l a
4[1D], 4[6B][ SYSTEM_UP \ 4 =P 4 2‘ L 4 99— VIN BST -
= D1 |
8 R3 c6
g |° c5 c7 c9 R2 100K 13 I §
. . D RON SwW DNI DNI
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