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Revision History.
SKRT | 11/2017 | Initial Development - Project Alliance, Utility Variant “"Conan” MP
SK Rz | 1/2018 |Corrected ColdFire Foofprint MP
1 SK R3 | 3/2018 |Fixed AP/Vendo Dex Issues MP Design Checklist B
vl L/2018 |Adjusted P¢ fto Navigator Pinout | MP
Added MOB Master Uvervoltage Profection
PC Board Stackup
1 - S1 - (TOP) "Component” Layer; Signal 1
2 - 61 - Ground Reference Layer;
3 - P1 - Power Layer; (Floods Only)
4L - S2 - (BOTTOM) Signal Layer
Nofes
1: NO signal traces permitted on Ground layer or power layer
2: Connections fo ground (bypass caps) should minimize inductance
ie: Use largest frace width b/t pad & via practical.
> 3 Board should predominanfly use RF Design Rules, especially in BLE region
4 Gate drives for FETs should be run with floods, not fraces.
5 Nets with prefix "V” should be run with floods, nof fraces.
6. Many Tesfpoints have fhe reference designator (TP) NOT Visible. They
may be foggled tfo visible as required. This is done fo reduce schemafic
clutter
Utility Variant Table
B
Module MDB  MDB CPIL
PCB P/N  Code Name Connection Slave Master BLE DEX Bezel Service EEPROM  RTC PayRange  BUs
1x 36Pin 3Row
300002382C|  Lonan 1x 24Pin 3Row | X X X | X X X X X X X 4\0 CRANE WIW.CRANEPLCOM
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C MVN CD 300002382C Gl
SCALE: W/WlVOLUMB (CUBIC MM) | SHEET 2 oF 10
16 15 14 13 12 1 10 9 4 3 6 5 4 | S | 2 | 1



. . . REVISIONS
MDB Voltage for fthe 5V supply is through J18 Pins 25 and 26 hﬁpg‘//cm(ﬂo tools.ti.com/SwitcherPro/Main = = By oD
The Processor PCBA shorts these fwo pins to complete the circuit I Jr VM . 1 \/M . 50
To prevent the supply form being on without fthe processor board installed +5V Supply DDU : m\\/@ ‘T 5 ax. 10Ut 5A M UL q
ur: ur: ax rutse
1z 05 his Femae i Specify: TPSL0200,  NTTFSS5116PL FET
~ N 972 yMDB.IN <:| G VMDB_SUPPLY, " 1 —=—=—=— VMDB_IN_F o [PET2 o~
~ LA ~ & b &
Ao MSSLP l A28 l l
214622064C 5% 1 c77
0.1uF 220ufF 2.2uF R13
T T8 T 2o i
- - 10% o 7o IMPORTANT
= GND 1% g
P48 1sS1Ps Leno (18 1047 Please follow PCB Layouf guidelines found in Texas Instrument
Layout in 100 pifch SLa822064C I R23 - document SLUSE59D (Datasheet: TPS40200) p.34 ‘
l I TKobms ~ @ Switching Power Supply component layout and connection
T 1% TP473
EglKohms ut J 10%
1% TPSL0200 L0ohms
214645172C 5%
1 8 I
TPS1 © 71" E ©
& = e & Vds = 60V
o conp corv o Id (A) = 31
& B oo 5 TP50 ¢ 01 Note: This resistor is physically large
€73 214809095C fo facilitate removal and setup of a
e L =GND (1)01&\5 : (TTFS51160L current measuing loop for test
e[| e T [® L
50V 1%, 10% 10% Lo R10 TPLWTPLLGTPMZ/SPO
10% =GND =GND B 2008 . . . . D
( e o l l l l ?ﬂl}hmg 3
35 GRD TPee® (33 (32 (3 s Lo Uiw
——120pF These two resisfors sef 22uF 22uF 22uF 01uF ——0.01uF Zx D2
8 s s Ly W T T TE T® Ui
10% 10Kohms Set by Ré / o 7o o o o o d
1% 031 P43 D301 Vrem = 60V MBRS360T3G DO NOT POPULATE
| o RS Fm=%0 7 214673055C Lo TP448@
i =
4990hms
900220 1 =GND TPMTQPC%B
10%
TPLL RS TPLS TP()69
10Kohms
1% =GND
L[> =
V5P0
241 (242 (243 (244 (245 C2L6 247
—L_1uf —L_1uf —L_1uf —L_1uF —L_1uf —L_1uF —L_1uf
— 16V — 16V — 16V — 16V — 16V — 16V — 16V
10% 10% 10% 10% 10% 10% 10%
=GND
Please place camponents in ROUGH X,Y Coordinates on PCB
(These components are for EMI Mitigation)
241 2050, 1080
(242 4450, 1500
(243 4450, -280
244 60, -250
C245 3540, 850
(246 4450, 1740
247 1440, BLO
ﬂ [ ] CRANE WWW.CRANEPI.COM
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TITLE . L
Alliance MOB+PayRange Utility PCB
Primary Power Supply
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SLEEVE 2 o 214643330C
PSHL T ST3237
19 TIPS 6y9c_Txp 37 5, ANAS UAZ_SVC_TXD <:|
A4
RING.SH3 . 16 - TR5
RING & sverxg 7328 Ag 2 P25 JA3_SVC_RXD
- & EN o _SVC. <:|
214608122C 13737
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0.1uF pF 1
15 (221 L 0 T
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(e C1_POS v_pas 2L e R206 GND
| [} 5 - - A SPLMOSI TP403 1 &.7Kohms ABOAESMOO
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NOTE: ST3237 ESD Profection Level: 15KV [k o) 214643330 & 11 Spr ik
- . e 1 ROT TP377 2 12| s
5% [ ~ TP378 2 RIS ve—
D13 3 4.TKohms o)
231 BAV99 5% TP379 [VD5- 58 AN
47opF L 0520001 D12 & 144 1VDS_POWER_EN
L g— - BAV9S TP317 ~ 15—
10% YA 5ok 100620001C <) DEX_COM_EN
214506068C copt — \VA 60 booRLock
U4 12 10% —_—
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A 2 L L2 vP3 [ > DEX_COM_EN 5(@‘%22%76001[
= Utility Inferface
ST3237 GND = =
214643330C
R210 GND GND
U3k
. D vos_ussEn oad7 1 Honms
2 T ne ST, TPLO8 ¢ R209 =
. IVDS_POWER_EN 2
5% > & GND
ST3237 233 015 3 1Kohms
L 212e43330C BAV99 A
= gggDF -4 100620001C D1t
o 0% | XY 234 BAV99
SPARES 2145060600 QW L 100620001C
Loz 0% |
V3P3 2145060680 S ® P13
= V33
GND =
D—VSPO_O GND TFg%OOR,LOEK
MMBTAL03
ZXTP19060CFF MMBTLL03
0z BEZ_PWR 226
TP312 R172 R166 TP3L4 470pF
- MMBT4L01 50V
%9.90hms 10Kohms 2148010160 0%
GND T 1% 5% TPALL
1k g3 G;\ID
202257001C
] e 355000 PME 21735 B
BEZ_PWR-EN 214643330C 305 con
ST & L ez PwR (] WWW.CRANEPLCOM
& - Design Checklist - - -
D UA2_BEZ_TXD T B {>¢ v 6 BEZ_TXD __ oJP308 2\ e ( >g GPIO Assignments Notes .\ I izmém
A A - ——
- BEZ_RXD P07 31 Bezrxo Extern Power Supply Enable ‘ > INNOVATIONS
P e
sz e 1&o<}m | RSl 13| GP2P4 IVDS USB Mode —
o P
N v 14 |6P2PS VDS Power Fnable A(tiance MDR + PayRange Utility PCB
ST3237 ;
212613330 Com Berel Tmortace 15|GP2P6 NECTA Communications Enable Inferface Connections
GND SIZE |DESIGN CENTER DOC CL | DWG NO. REV
< 16 [GPZP7 Door Lock )
C MVN CD 300002362C Gl
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D V3P3 |
219 R175
%@JF 750hms
0% 1%
' P6
GND
OTP%Z 8 POS_HEADER
205332042C
u22
1LD207T VDB L VMDB
3 [a cle [ GND
GND = T —
} 3\ |<: MDB_SLAVE_COM
4 5 G MDB_MASTER_COMMON 4| e
K el | [P MDB_SLAVE_TXD 5 bR
& e = = MDB_SLAVE_TX
s & — MDB_SLAVE_RXD O v
U272 . A MDB_SLAVE_COM MOB_MASTER_TX 7| s VASTERTX
- UAO_MDB_SLAVE_TXD TPe3s g |c Al g TP - MDB_MASTER-RX 8 | MDB_MASTER.AX
J F300nms i
7 2
£ K 00-11-001C
= 7BT0L00I0 MMBD914
GND
pa
TP434 1k AN1426 fonms
D UAO_MDB_SLAVE_RXD 2% BNIaZe C 1
a5
10k =
MDB CC Ground Connection =
GND
P34
GND
MAX3221E V3P3
2146466860
P332
2 e e s
(214 J_ s
0.1uF 14 ul
16VTTP335 . GND —\_ 1%
(- 216
P33
i PAEEENEN o wP—e— |
s J_ 16Vo1uF
0.1UF
R245 1sv—|_ I, , T3 LI
lOKOhSFD/S & C2- V- =Y I |
) 153 N WVATD 0uF 16V
A 17 1 DEX Connection
© FORCEON =
N DECTH 16| Forerore GND .
1
N 6POS_MICROFIT o WWW.CRANEPL.COM
214170001C 4\ CRANE
~PL37 UA1_DEX_RXD 9 13 DEX_TXD ~P329 [ rr=varvra— C . I PAYMENT
e ROUT DouT e DEX_TXD > INNOVATIONS
& UAL_DEX_TXD 1 oy K DEXRXD g 2 | oD
3| — THLE, - o
NCP— ¢ fliance MDB+PayRange Ufility PCB
L NC NC ‘
= 5| Interface Connections
NC—2-{ NC
GND oo SIZE [DESIGN CENTER BOC GL | DWG No. REV
L - C MVN CD 300002382C Gl
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H
G
— TVEPO MDB_MASTER_TX —
1 1 1 1
Rz39[]_R238[] R240 [] R241 MDB_MASTER_COMMON %
220hms)| |220hms| |220hms | |220hms
R23L s | % 5% 5% w:l
2 2 2 7
1.65Kohms
L)
R235 r)azmosm[ ~Tps29 F
—— e ~ iff pagAes ® 1pus0
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U3t
L)
7
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5%
g V5RO
> V3P3 S 214622064C *
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MSS1P6 Z NELE]
R223 D21 5
L0%ohms TP537 5 3L
R237 5% ® 10% AP — + NCTWZ14
2 1 _
UA5_MDB_MASTER.RXD 2 ”p,ia“ R236 214509091C — 214646428C
L1Kohms 353$onmg D
1% . U3t . 2
R233 2 1
TPLBS ¢ 1 TPLBE 1 =
012 2 & /s ©— GND
4.7k 17K L6Kghms
AN140L NCTWZ1L A
I 2146466268 1 |
105167001C -
T IKohms
1%
= 2 MDB MASTER INTERFACE
GND = T0 PERIPHERALS
D22
BATSLS
132317001C
1
] 6D
B
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Alliance MDR+PayRange Utility PCB
MDB Master Inferface
A SIZE |DESIGN CENTER DOC CL | DWG NO. REV
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u23
BR24G02
214643357C
1 vee B V3P3
2 7
Al WP
V3P3
? . 3, <o | esa
4 5 | rospa
© ’ 1%50V 150F vss sbA
TP528 Uzh 21450L287C
L L 1 PCFB5363A | 1 %27
R197 2146445440 ‘ 1
R195 R196 L7Kohms i = 1 Write Address: AOh L 16V J18
22Kohms 22konms || g O = Read Address: Alh = 10% SS0-112-01-T-T
5% 5% 0 8 lvon oscr-L T 201786058C GND GND 216500284C 214607212C
PLL R246 =
’ ’ & T IWTA_CLK oscof-2 2 o V5P L v
onms
120_SCL 2 veaTL2 <] 2] e
120_SDA 5 4 e
oA vss L 1 - UAOMDB_SLAVETXD 3 | T35 Tma 50
®Pecs 2125503\/2;75? GND 019 G UAO_MDB_SLAVERXD & | s
s Reag Atdress: Ah . ,—|<,— 1 V3P3 < UAL.DEXRXD 5 | s pex_nxo
00670F - rie Addres = 5 & UALDEX.TXD & | “ja) pEX_TxD
o GND I—K B ] UAZBEZRXD 7 | oo mer
203053473C BATS4C 1 G UAZBEZTXD 8 | "jpogez 1xo
= 204168001C a9 P bR 5 | e
GND é?/KOth G UA3_SVC_TXD i1 ey
: G 120_SCL I R
@ TP442 G 12C_SDA 12} 70 snA
V5RO il ven
At g G UAS_MDB_MASTER.TXD 14|~ e o ra
- 5| =
—  214671001C TPuS e [ ael GND
T2 < & = " DEX_TR
GND
+ G DEX_COM_EN 18 m
GND A o)
BEZ_PWR_EN W0 ———
4 BEZ_PWR_EN
G P48 UAS_MOB_MASTERAXD | 22| Treme ax
31 G
V3P3 2
PR G VMDB_SUPPLY 25 =
i Ii < = VMDB_SUPPLY
R192 R193 RL94 < VMOB_IN 250 UMos_IN
120ahm 1200hms 1200hms SPLCLK 27 -
5% 5% 5% %E% < = SPL_CLK
anms
N (%TPNO N A 4 SPLMISQ 28 ‘Spr_miso
TP369 e < SPLMOSI 291 Spi_MosI
1 " G SPI_CSO 30| Spliso
018 SPLCSL 31
CLPEC-FKB S ek [rer SPLLS!
- IVDS_POWER_EN 32|
SZG S% Sé 214T00144C 13Kohms St P42 < 1VDS _POWER EN
1% o U & PN sMD swiTcH 5 LED_GRN i e - UAS UTLRXD | 33| Grr T RD
516 [% 2] &2 LED_RED 2 | (E0_RED 4 VAL UTIL.TXD | 341 5 —y7il_txo
P66 @ TPL30 LED_BLU 3| T G [VDS_USB_EN EE] vy a—
~TPA3L pROCBLE_SWCLK 4 | s VELE! |
G BLE- PROC_BLE_SWCLK V3P3
TP432 —_—
1 1 é PROC.BLESWDIO 5 | 5550 5iE swol0
N N BR_RESET 6 | ———
BLE_RESET
GND GND D G UA7_BLE_TX B v
UA7_BLE_RX 8 | —— =
LED_GRN 10k UAT_BLE_RX -
- , o
—2 1 GND
RN1426 V3P3 10 V3p3
TP345 - GND
" & PROC.PW3 12| oot mu
13
ONES HUMAN MACHINE INTERFACE o375 .| 20
3 SPI(S3 1| s
3 H 151 G
ltoRen o Ik . e GPIDL_8 16| o
ANLL26 P34ty PB_RIN 17| S5m0
10k 1p426 HIMII2 18| Sz
~ TPL27 HMI3 19
& HMII3
1 & - T ) e
o0 < LI CPIBUS_CTL_TX
, D CPIBUS_CTL_RX 2| e oA
G R4 Gpios_g B
1K © GPID4_8 °
2 o A212 RL8S Thus (3 CPIOL30 P e CRANE WWW.CRANEPL.COM
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5% 5% [ ] ’ PAYMENT
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MC34901SEF
2Lh6L0TLTC
[ 3 |y
v3P3 5 P3
S vio
{e 1o con o S
1uF L 1uF
i
Tzu%oozaat 214500284¢ B2 e
“GND GND 5%
LR TP386
> & CAN_CTL_STB - CAN_STB SrisTe Can L oL
D A~ JP3%0  CPIBUS_CTL_TX 1 2 0ohms  (CPIBUS_CAN_TX &Ll R183
R180 TP358
TP CPIBUS_CTL_RX ohms_ 1 2 CPBUS_CAN.RX =9 Oohms
S ® & RXD )
TP392 Oohms TP389 6ND
Zl GND
GND
4\ ® .. WWW.CRANEPI.COM
‘ ‘. IPAYMENT
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TH . o
Aliance MDB+PayRange Utility PCR
CPI Bus
SIZE |DESIGN CENTER DOC CL | DWG NO. REV
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REVISIONS
REV ECN DATE CHECKED
1= V33 BLEBATT | 22 AL
] ~ Must be freated as 50ohm transmission line
légghms 262
FERRITE r PCB ANTENNA
2145821260 3%, 265 1 ANTENNA QUARTER WAVE
214500022C Place (270 as close to Pin 7 as possible 10pF DO NOT HOPULATE
1 7 1 2
= VDD_BATT/VREG_ENBL RF ) [
Lo
V3P3 32 9 XTALL6_OUT 2
' ' — L[ VO0-BATT SPS XTAL-16M.OUT (=== 2 e %Ol\épF i 528%@ 2 21250265;[2[
= XTAL_16M_IN = —— 50V L3
l lczga l[z% icm L > | WAKE 3 XTAL3Z 0T TZ“WWE 2/- 0250F 214584164
(212 220F 227 0.L7uF R225 BLE DA . KTAL 32 DUT == o = bo Aet0s it are 6 Mot popuLATE
i b/ S, 10% Oohms = 120_S0A XTAL_32.IN = peos Lo 1
W ls090910 214502261C 214502325C 21A566006E | BLE_SCL 2815 oL oMps_Lx |PLBLESSMPS_LX ™ &7 L  ~<AA BLE_VREG_IN
261 J_EZSE J_[ZE&
= = EPL2014-472ML
6D 6D = BLELRCVEE  27), o o 215586124C 940 %ézqu 125 =
GND - 10% 10% GND
TPS18 Piseso0st | mesozazst| olisozazsc
D BT_RESET 17 PIOL/SF_(S# VDD VREG.IN -2 o = = =
L6 L p103/5r N P57 BN BN BN
TPL8S VDD_CORES L5 BLE_VDD_CORE 2
BT_MCU_RX L o uRT T VDD_CORES30 130 . Jjﬁ% %2457ouF
BT_MCU_TX 15 u
PIOL/UART_RX L BLE VDD PADS TPS16 1 2 vap3 ey 197,
_VDD_ o o
BT_MCU_CTS 73 VOD-PADS ~ S 214561039C | 214566006C
v PI0? TPS15 SO
— BT_MCU_RTS 2 oo VoD AUX |8 BLE_VDD_AUX & = = =
~ BT_FWUPDT 25 €259 10%
PIOLL S 214503257C
PI08/DBG_MISO |22 BLEDBGMISO %%V/ =
P44 O—2 Alo PI07/DBG_MOSI BLE_0BG_MOSI 214566006C GND
TP475 O—4 Aot PI06/DBG_(S# BLE.SPLCS =
P76 G—H a2 PI0S/DGB_CLK BLE_DBG-CLK GND
BLEl,SPI,PIO 26| o o
R229
56Kohms 33
BLE_[2C_VCC o GND_PAD
CAT2LMOL -
214643857 Loy, = GND CSRi010 o
214502325C 214641853C 25134064()7()%1160[
Ne—L{ne veep3 1 vy 1 | ————————
2 7 = GND TP510
AL wp P51 2 BLE_DBG.CLK | —
3 6 BLE_SCL 2 O
. AZ SCL - BLE SoA KD, =S BLE_SPLCS 3
vss SDA = © g BLE_DBG_MOSI 4
L PWRPAD A3 BLE_DBG_MISO 5
GND 9 =g BLE_SPLPI0 6
o
7
NC
O NOT POPUCATE
Y1
Y2 201786058C
201782072C 32.768k
XTALL6_OUT 1 :|:|: 3 XTALI6.IN XTALIZOUT 1 |:| 7 XTAL3ZIN
(268 2 [, i
269 WWW.CRANEPI.COM
15pF 16M 1 82pF 266 267 . CRANE
S0V gz
1% -T- 15pF 15pF PAYMENT
214504287C +/-25PF 50V @ .
214508165C 1% INNOVATIONS
T 214504287C souzenc
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