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s TS
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ERXCLK  ERXER
ERXO0 ERXCLK
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EEE » ERXD3
e ETXEN
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50 ETXCLK
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o5 ETXD2
ETXD3
DDATA[3:0] DDATA[3:0]
PST[3.0] PST[3:0]
TMS/BKPT TMS/BKPT
TCLKIPSTCLK TCLK/PSTCLK
TDIDSI TDIDS!
TDO/DS TD0/DSO
TRSTIDSCLK TRSTIDSCLK
DTIN DTINO
DTOUT DTOUTO
DTINL DTINL
DTOUTL poTOUTL
DTIN: P OTIN2
DTOUT: P DTOUT2
DTIN: P DTING
DTOUT: DTOUT3
CLKMODI10]

CLKMOD[1:0] —r CLKMOD[1:0]
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ITAG_EN JTAG_EN
CANIRX T CANIRX
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CANORX
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ISD WE
1sD. R isD_wE
SD_SCKE 2o —®SD_SCKE
1sD_Cs1 e /sb_cs1
/SD_CS0 Jab fas—1®/SD_CS0
ISD_RAS SRS D_RAS
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JUZRT:
IU2RTS e IU2RTS
2CTS VeI U2CTS
U2TXD ) U2TXD
U2RXD U2RXD
i
uarrs LIS g s
UICTS Hi0) U1CTS
ULTXD o) ULTXD
UIRXD UIRXD
JUORT:
IUORTS e IUORTS
1uoCTS Vi) U0CTS
UOTXD R UOTXD
UORXD UORXD
cLkouT Ea cLkouT
EXTAL AL EXTAL
XTAL XTAL
JEXT_RSTIN i
JRESET
JRESET e JRESET
JRSTOUT RSTOUT__@giRsTout
QSPI_SCK ggg} S‘CNK P QsPI_sck
QSPT_DIN sp boUT 1@ QSPI_DIN
QSPI_DOUT Ospl_peso [§ QSPILDOUT
QSPI_PC OSPLPCSL P QsPI_PCSO
QSPI_PCS1 P QsPI_PCS1
12¢_spA
12C_SDA e oL 12C_SDA
12C_SCL 12¢_SCL
ETPUETH ETPU/ETH
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B A[23:0]
B_A[23:0]
N
ASRAM Upper 16-bit word
X,av +A3.3v
u1
A2 B A19
A >0 A gs B A18
Al 3 |AL AL B_AL7
AG A2 AL5 [
) /CS[7:0 AG 5 A3 OE[M0 7BS3 108
[esir:0] [cs1 5 | A% /BHE |54 TBS?
; D16 7 |/CE /BLE [Tog D31
B_D[31:0] 1100 /015
N\ D17 8 7 D30
D18 o | /01 1014 58 D29
D19 1o ] Vo2 vo13 32 D28
11 ] V03 vo12 2%
1o vec vss 2o
D20 15| Vvss vee =3 D27
Do1 1104 /011 =
14 31 D26 -
D22 105 /010 D25 g
15 {106 1109 |32 o
D23 16 29 D24, W
15| Vo7 o8 Q
RW A7 15 |WE  NC o, A
A 19 | RS AT A Each ASRAM is 256K x 16bit (512KB)
A 20 |26 A8 g Al4 Total ASRAM available = 1MB
LD 1A AL2 [ A
A 22 A8 ALl 23 Al2 NOTE: Alternative ASRAM's with the same PCB footprint
A9 A10 and functionality are :- Renesas HM62W16255HCJIP-12
CY7C1041CV3310ZC
TSOP Il
Do not populate
\_ B_D[31:0] /
)
\ B A[23:0] V4
/ N\
ASRAM Lower 16-bit word
X,av +A3.3v
u2
A B _A19
A3 ; A0 A7 22 B A18
Al 3 |AL AL B_AL7
AG o A2 AL5 [
A3 /OE
— 544 /BHE 42 o
st o R4 BHE Mg IBSO/N\ /BS[3:0]
DO 7 8 D
D1 2| /00 1/015 55 D14
D2 9 Ijm I;OM 6 D. NOTE: /BS3 selects the most
D3 10 :/g§ :/812 5 D significant byte lane access and
11 4 /BSO0 the least significant.
1, vec vss 2o
D4 15 ]Vvss vec =3 D11
o5 104 /011
14 31 D10
D6 1= ] V05 Vo105 D
o7 1] vos o9 =g D
17| 07 108
A7 18 |WE  NC o, A
A5 Al4
A 19 26 A
A6 A13
A 20 25 Al4
A7 A12
A10 21 24 A
AL 25148 ALL 50 AL
A9 A10
CY7C1041CV33102C
TSOP Il
Do not populate
+3.3V \, B_D[31.0] /
! L
B_A[23:0] /

——C5 T——=C6 ——=C7 c8

0.1uF 0.1uF 0.1uF 0.1uF
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/CS[7:0]

D[31:0] O_DM“

+
w
w
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i
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s
R

U3
D D
5 21181 1A1 (42 5
5 3182 1A |48 5
B 5183 1A3 -4 5
D 3 1B4 1A4 41 D.
D5 9 1B5 1A5 40 D5
D6 11 1B6 1A6 2 D
D7 1 1B7 1A7 -~ D7
5 2 188 18 [3L B
- 131281 2nL 38 5
5 141 282 2n |25 5
5 161 283 2n3 |32 5
5 1 284 2na |2 5
B 191285 2a5 (30 5
D 52 2B6 2A6 57 D
D15 > 2B7 2A7 26 D15
2B8 2A8
RIW T 4; 1DIR vee +3.3V
i 481108 vce
20E vee
L 2ok vee
-4 onp oo 28
15 GND GND q
1 GND GND 45
GND GND
*3.3v = MC74LCX16245DT =
/CS2
Us
D16 D16
us 517 2 181 1AL [H4Z i
/CS0 D18 = 1B2 1A2 414 D18
A c Bio 5183 1A3 [ Dis
/CS1 GND VCC D20 8 1B4 1A4 41 D20
B v 5 81185 145 4L 5
1B6 1A6
D. D.
SN74LVC1G11 5 1187 1a7 |28 D
AND Gate D 13 ;gf %ﬁf 36 D
N\ D25 14| D25
N_D27 17|
N VY s
N_ D29 50|
b2 2n0 [Z—F 8
D31 > 2B7 2A7 26 D31
2B8 2A8
? 4; 1DIR vee +3.3V
i 481 10e vee
20E vee
2DIR vee
4 oo oo 28
15 GND GND q
1 GND GND a5
GND GND
= MC74LCX16245DT =

DATA BUS TRANSCEIVERS

Cc9 Cc10 C11 Cc12 C13 C14
1nF
B D[31.0 B_D[31:0]
A[23:
A[23:0] va
AO AO
o 2 181 1a1 HA—2
1B2 1A2
A 5 44 A
1B3 1A3
A 6 4. A
1B4 1A4
A: 8 41 A
1B5 1A5
A! 9 40 A
A 71 ] 186 1A6 [0 A
S 5 187 1A7 [ S
Address and Data Bus buffers/transceivers used to buffer A 13 B8 1A8 36 A
the signals for the ASRAM and Flash memories and the A 14 gg; g:; | 35 A
USB controller. A10 16 | 553 o3 |33 A10
A 17 2 A
2B4 2A4
A 19 0 A
2B5 2A5
A 20 29 A
2B6 2A6
A 22 27 A
A 52 ] 287 2A7 |52 A
2B8 2A8
RP1 1
5 25| 1DIR vee +3.3V
124 e 10E vce
3 4 6 n 20E vcC
5 6 3 2DIR vcc
7 8 N
— 1o | GND GND
ax4.7K 15 | SN ono
21 GND GND
MC74LCX16245DT g
u7
R H—
vce TR, ALG
a6 [g ] OF I~ AL7
Al7 17 4 Al18
s R ]
AL9 15 1 53 s |8 A20
A20 14 7 A21
A2L 13 | B4 AS Im 722
A22 1o | BS A6 7 A23
A23 | 11 |56 AT Mo
B7 GND
RP2 C74LCX245DT =

oo aN

BJ@

",
PF

4x 4.7K

ADDRESS BUS BUFFERS

/Mu_o B_A[23:0]
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Default setting for JP1 is NOT fitted.

+3.3V
JP1
1o C?
Transceiver Mode CAN Bus Connector
R1 - 9 way D-type
1K (Female)
1
»—5140
X-).fiv us - 9 0
S - »—410
1 8
CANOTX D RS 0
2] onD  canH L I+—o
vcc CANL O
CANORX 44 R VREF X =61 "o
»—1o0
) SNB5HVD230D CAN Channel 0
Default setting for JP2 is fitted.
R2 JpP2
1o o2
62 CAN Termination
N
Default setting for JP3 is NOT fitted.
+3.3V
JP3
1o C?
Transceiver Mode
8
R3
1K
+3.3V
A ve CAN1 and UART2 share the same
= DB9 connector on Sheet 15
CAN1TX 1 D RS 8
—2{onD  cand L CANH1
2 vCC CANL CANL1
CANIRX R VREF [
L CAN Channel 1
) SNB5HVD230D
Default setting for JP4 is fitted.
[;3.3V
R4 JP4
16 o2
62 CAN Termination
—— C16 — C17 — C18 C19
0.1uF 0.1uF 1nF 1nF
Motorola SPS TSPG - TECD ColdFire Group
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TPUCHIT ] Pl —
Pl c RS 22 w33V CANLTX
ot TR ek (33
TRucHz1 3 |} 2
o i P— 9
al i 5
Erxen <> {1 B |
TPUCH0 T3 PTG = A
H Y 3 ddd d d Jd 4444 Ao dd o o c20 c21 c22 c23 c2a c25 c26
ETxer <> B § uio 293438889 9 989 o 45 5% IUY 335 g 3 33g Gaﬁ 4 d d ¥ odd 304 o 394 ¢ Jodd 99 { H 100pF 100pF |  100pF 100pF | 1nF nF nF
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TPUCH16 P 1 s & §37% e - G532 3 38 2 =) ‘Al4 |-D14 3.3V
i 823 g g
HER S & %305 555 3 39 2 z Ae Fou
ai i TPuCHg B 5 3522 333 3 il g 5 AL5 e
Erxe0. <> FICI TPUCH? Tucws B EZEE RRE & %5 Ao [
TPUCH24 3 FY TPUCH c1 | Thoenio oo Al e
R TRUCHD c: El
P UCH9 A12 = cz7 c28 c29 c30 31 T~ C32
— al i ca El6
ERX0O Lol geig TPUCH: D1 | TPUCH2SIERXDL AL nF 0wF | 0wF | owF | o 10uF TANT.
H TRUCH?S 5 TRUCHL D2 | TPUCHI2 vop |EL
D81 TPUCH?7/ERXD3 F1a a7
ErRxD1 <> P TPUCHL D4 TPUCH26/ERXD2 A7 B 1)
i R TPUCHL4 A8 e
TPUCH26 1 |
Tevors 1 [ TRUCHL £ e 28 [ .
Pk E31 TPUCH29/ERXCLK F16
erxpz < >fp—324 | 20 TPUCH28/ERXDV vss [E18-
L IR Voo
TRUCH27 | TCRCLK ES {vss vop |81
[ s = G1 2 A |
ERXD3 <> R TPUCHI! 2| TERCH e [e1a AS == cis0 c1s1 c182 c183 c184 c1ss c186 c
] A6
TPUCH29 i L TPUCH3L/ECOL. g [-G15 100pF 100pF 1nF 1nF 0.1uF 0.1uF 0.1uF o.
PoF TPUCH3O/ECRS a6
al
ERXCLK <> IR s Core VDD
Teuckzs 3 £ TRUCH[15:0] Voo voD [HHLL
[ - E— Eotvss voD [
<>+ _ai i
|0V FB ek 61 | goers L 20
puckay 1 PR 1uocTS S TocTs Ao (i1 o
TPuCH3L 1 |
i1 UORXD. UORXD AL i v
I Al230
eco. < >t———3 | pTOUTO G2 brouTo A3 [HIS AT /N A g
fd JR24 DTINO G4 bTiIND
TRUCH30 5 s |2
& SE— S5 vop vss (10
ai i G6 21
EcrRs <> i VDD VDD
Gz V22 ™ Vop [
HL :
Core VOD
Defaut seting for JP5, 3PS, JP10, Motorola ColdFire R et TPUODIS 25
JPLL, IP13-24 5 2 & 3 connected . 12 | oo UTeuonis s LTRUODIS .
B | JUORTS H3{ GorTS . s DTING
3 DTINGTZETS I
g wa sy Microprocessor MCF5235 oToUTaaRTS A8 b wcrs
g
E )
1 s K10
& L5 He | VB0 ves [xar Default setiing for JP25 &
w7 | V20 VoD [ IP261s bewteen pins 182
™ CLKMOD(L) ha ] VsS P26
CLKMOD[L:0] H8 1 vss . ren
Ves .
EA Miia .
CLKMODO 2| oo 25 [ oS L prouts
CLKMODL i T ke e Pl JU2RTS
CLKMOD1 ™ tnd
TRUCH[31:16] 2 eer vss it
N VoD
151 voo L
181 vop SO_WE
o " vss 12¢_scucanorx (-4 CANOTX Place RP3 as close (o pins,
o5 K1 028 12C_SDAICANORX CANORX T i Nas & g e
o5 | 02 i |18 _W possible
D31 Ka D3 vss [ =
K5 {vpp [ 212 1t /SD_WE
o K61 vop 5D cso (A3 a3 /SD_CS0
4 SDRAS 5e 5 /SD_RAS
o5 EN SD_CAS M8 8 7 /SD_CAS
D25
D26 ¥ w16
D7 14| 028 CLKouT {_>cirkout w22
It
15 vop JTAG_EN < 13TAG_EN place R6 as
lnia close to pin N15
D21 778 DDATAS R6  as possible.
5 M2 b2z Sp_csT S Jsp_cs1
023 2
vss (18 33VP
ETPUETH M4 o TPUETRENB b4 .
eTPU/Ethemet Enable 19 N DDATAZ L
- see page i N2 1 550 voopLL [-P18
13 N
D13
17 P P16 100H
H 16 p2 | D17 EXTAL <Jexta NOTE: Place C33, C34 & L1 as close
16 r1 | DI¢ UsspLL |-BIS to pins P15 & R15 as possible using a
BT S SoPare ground plane
u
. XTAL T>xae | e
3 =1 vss |16 VSSPLL  VSSPLL PLL F
s o o ey o ]
8 g g 7328 22 5 8
> S5 oo = a9gr maoo EE 20 R
@ ° 29 2@, BZ 229 |85 33 gave 9838 g5y 382 3 23 :om‘w g PEER 22 B2 412
S 28 2 22 588 52 |6 56 8 S98Y |gz PP S927 |gelgs SS2 P56 | S92 PREE S 2908 G682 F |x ol
21
Jd d dd ddd dd dd o ddd dddd ddd gd9d 9 dd 4444 o 4 4 =I5
weFs23s 788 9 29 g83 29§ ®h 3 59Y A8 €3 2998 Azds 299 333 2 99 Adds o NUds A% 4 2 34 33
256MapBGA 88
»
B O U‘"g" O
&) L £l
] o) o A
5 ol g £z SH sE2 73 %5 > 5
VIA2 85 2 2o5 ccg @y g o . O
e D 20 4o olsllo| S 5 E @
4 5 ¢t S8 B GhlE| el 25 &
5(3(3] 38 pajtatts] g 2 = Fo o 2RRR g2 =g =
3 £ i g Motorola SPS TSPG - TECD ColdFire Group
/\. D[3L0] @l ayfeoft)uol = a[e
ool & gee g i w
gl Elzige g T ME25EVB
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5 4 3 2 1
PST[3:0] PST[3:0]
PST[3:0] <_> \/ \
+1.5V
A +3.3V NOTE: JP27 is required for some of the legacy BDM
Core Voltage A cables that connect pins 9 & 25 of the BDM interface
1/0 Voltage internally. More recent cables support both core & I/0
N voltages. Please check with your BDM cable supplier.
JP27
Default setting for 9 J1
JP27 is fitted. jos Y 2 TMS/BKPT
3 4 TRST/DSCLK
5 6
BDM_/RSTIN < 7 8 TDI/DSI
9 10 PST3 TDO/DSO
PST2 1 12 PSTL
PSTO 13 14 DDATA3
DDATAZ i? 13 DDATAL
DDATAO 19 20
A 21 22 =<
23 24 < <__>TCLK/PSTCLK
25 26 <_>TA
JP28
L L 9 Default
- - setting -
) / \ ) / FITTED
DDATA[3:0] C DDATA[3:0] DDATA[3:0]
NOTE: 4.7K pull up resistors are used on signals /BKPT, DSCLK, DSI, DSO
& /RESET. A 1K pull up is used for /TA. See page 13 of the schematics. R7
10K
IMPORTANT NOTE: ONLY 3.3V BDM debugging cables
can be used with the MCF523x processors. e
Motorola SPS TSPG - TECD ColdFire Group
[Title
M523xEVB
Size Document Number Rev
A SCH-20380 BDM/JTAG Debug Port B
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Place R8, R9, R10 & R11

close to U11.
Analog Ethernet Plane
+2.5VPLL +2.5VA +2.5VA +2.5VA +2.5VA +2.5VA
A A tr tr
ETH ek > RS R9 R10 R11 l c3s l c36
0.1uF 0.1uF
RsTOUT [ 4991% 4991% 4991% 4991%
+3.3V - -
NOTE: U11 KS8721BL has an on-chip LDO that A I
derives the +2.5V supply from the +3.3V supply.
NOTE: Ethernet Ch. physical addr. default setting is addr. = u11 NG gl%g 49 g{ 2;1
1 selected via internal resistor biasing during reset. gf 21
— | R13
R12 E;xgggggz%g
25 “oogtTogd 6.49K 1%
47K D > 4] J2
EMDIO
EMDC 1 L 1 moio GND (35— = R
R ) 2 MbC GND (33— - Horx
ERXD3 3 1 2 4 2 RXD3/PHYAD1| FXSD/FXEN 23 3 TX-
ERXD2 13 4rs 2] RXD2/PHYAD2 RX+ 22 2 | R
ERXD1 > 5 6 3 & RXD1/PHYAD3| RX- 1 c CT_TX
ERXDO 7 8 -] RXDO/PHYAD4 BORX T30 2 [CT-R
VDDIO PD# RX-
R RP4 4 5; 8- enp LED3/NWAYEN (22 »—I{ nC
ERXDV 1o20% 1o | RXDV/PCS_LPBK LED2/DUPLEX 25 GND
ERXCLK 13 4% 11 ] RXC LED1/SPD100 52
ERXER 5 6 2| RXER/ISO &  LEDOTEST 22 IRQ2
ETXCLK 78 GND X 9 INT#PHYADO /IRQ[7:1] IRQIT] Halo HFJ11-2450E
RP5  4x 51 Q == :
& g% o
Place RP4 & RP5 as close 8 it g Z2aag % Pl=Ya +3.3V Separate RJ45 connector
to U11 as possible. OXXXXXXX0xzg chassis ground.
SFFFFFFRFOCOS> isi
Collision
LED
p— ::ai&zzaamwa waav
+2.5V D1 N Full Duplex
N LED
= R15 REEN +3.3V
ETXER R14 D2 g
ETXEN R16 100BT LED
< d o 4 @r% 10K 220 REEN +3.3V
~ < oo |RPE ~ < oo |RP7 D3 I .
Place RP6 & RP7 as close to the = 4 Link LED
MCF523x (CPU) as possible. 220 R17 REEN
—own | oaxs | @0 [ oaxst
aek I+ o Ty
R18
ETXDO 220 REEN
ETXD1
ETXD2
ETXD3 220
Egg; it Place silk screen LED labels
‘44 next to D1 thru' D4.
R
~ < © o | RP27 NOTE: RP27 is present to ensure
the correct configuration of U11
out of reset. +2.5V +2.5VA +2.5VPLL
— oo™ | ax18K
FB1 FB2
+3$.3V +2f.5VA +2f.5v STEWARD HI1206T500R-00 STEWARD HI1206T500R-00 A
C49 C50 C51 Motorola SPS TSPG - TECD ColdFire Group
C37 C38 C39 C40 C41 C42 C43 Ca4 C45 C46 ca7 C48 0.1uF 10nF 10uF [Title:
inF 0.1uF inF 0.1uF 47uF 0.1uF 0.1uF 0.1uF 47uF 0.1uF 0.1uF 0.1uF M523xEVE
T Bize Document Number ev
= Place the capacitors above = = = = = B | SCH-20380 10/100BaseT Ethemet Transceiver r B
close topins 7and 24 on U11. bate: Fiiday. Aprl 30, 7004 Frest 8 of 16
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3 I

2

Buttons & switch

Hall sensors/Encoder connector

+ Place these zero ohm resistors as close to the junction
aad with the eTPU signals as possible and at an accessible
o T point to allow removal if required.
QSPI_SCK Rio
4 R20
QSPI_DOUT P
+5VA +33v 6 R21 B
ut2 ? RZ3
i 1 R25 A ANT R2 12
9 R24 . ANG R33 120 gg BEMF_sense_C
+5VA o cs2| _L cs6 10 R32 ) ANS R27 120 b
uss 1 scik AGND T i
o (it 0.1uF 100F TPUCH? 3
° csa| L csa 3| 2 POUT B F— TPUCHG 3
T T AcnD AGND |-+ ABUCH: 34
s Slne 25mov j% 0.1uF 100F I AV o s ADC Header 1 putd]
NG 2R Ca | Avon vind s Place the capacitors & resistors immediately below as close as fom £
1oF TEMP  Vout |2 o T REFIN Vin2 ;; possible to the VinX pins on U12, as they represent an RC filter *31
g GND  TRIM R o, £ AGND Vin3 vein for the ADC inputs. TPUCHIS *30
o] vin7 vina [H2 1 291 sheilding
0108 Ving Vins i goat]
! g
AD780BR \ 4 L AN4 R35 120 2 | c
VSSA VSSA VSSA VSSA ANZ R34 120 |_sense_
AD7928BRU AN g¥T 24 | Coonse B
Please ensure there is thicker gauge copper ANT R3T 120 > | sense_A
between Vout on U13 and REFIN on U12 T ANO R36 120 22 1 LsensencB
12y | Visense DCB 33
s o e i ces Place these resistors at an accesible i 2g
sy LI, 1 2L point to allow removal if required. s
: T z e 734, UIL B
P29 i Q g
Qspipesy <_>———10  QBgmm——i8 F VSSA Si1a
QSPI chip select éND Y S
jumper, default FITTED Place C65 65 VSSA TPUCH13 I PWMCB
IL175208 as close to 100nF t—i10 Sheild)
AND Gate Logic 014 59 33V TPUCHI2 ! ciding
ol R37 1M .
possible TPUCHIL —is Sheilding
R3S 7 PWM_BB
TBUCHIO —i6 Sheilding
2K 5 M_B
TPUCHS —ia Sheilding
TPUCH[15 ] 3 PWM_AB
R39 100  R4D 150 TPUCHS 2 Sheilding
R
B} UT5 UNI3 connection Molex/39-26-7405
+33v
+33v Please place UNI3 on the
+5V (] silkscreen close to J4
Quiputa v+
v inputA OutputB
¥ 10K .
nputA  InputB
GND InputB 433V Place C67 as
o O close 10 U15 3.3V
== ces as possible
TRUCHIG O O 4 TPUODIS 100nF s
LM393M ce7 Place C69 as
TPUCHI7 5§ O O is LTPUODIS 100nF close to U16 433V
Overcurrent comparator as possible
TPUCHIE o O is TPUCHO +33v =
TPUCH[15:0]
TPucHe 9 i O O i10  TRUCHL uie R42 270 D5 | DCB_FAULT
TPuch20 11 ¢ O O iz TPUCH? AL v wi v
TPuck21 13§ O O 14 TRUCHS GND vee R43 270 D6 LED STATUS
TPUCH22 15 | O O {18 TRUCHL me A2 2 WX 3.3V
Using GPIO
TPUCH23 1 o) [e R ETY TPUCHS (secondary function NL27WZ04
on the /TIP pin) Inverter
wuckes 10§ O O ja0  teucks o
TPUcH2s 21 ¢ O o TPUCH?
433V
TPUCH26 [¢] O {24 TPUCHE Ra4 210 D7 ,‘PWM,AT
TPUCH27 25§ O O i26  TPUCHY Place C86 as i 33V
close to U17 as
TPUCH28 (o) O i2a  TPUCHIQ possible Ras 270 D8 PWM_AB
S C70 S C7L S C72 S G738 = C74 = 75 T C76 = €77 = €78 = C79 Ty= C80 = CBL = C82 = C83 /= C84 = C85 7 a3y
TPuctiz0 20§ O O {0 TRuCHIL nF inF nF nF nF nF nF nF OF | OWF | OWF | OWF | OWF | OlF | OWF | OLF 133V Wi
TPucHi 31 1 O (e} TPUCH12 R46 270 D9 MPWM’BT
TPUCH3L [¢] O jaa  TPUCHI3 I cs6 Wi i
1000F
TPUCH[BL1S] < et o O ias  TPUCHI4 u17 433V
TCRCLK o O ias  TPUCHIS ° R47 270 D10, PWM_CB
+3.3v
o} O N> TRUCHIS0) — o vee [C3
TPUCHY 3|l o
2A 6y [
+33v €TPU Header 4|5y oA 1L R4 270 D11 PWM_CT
TBLCHIO 3A sy A2 +3.3V
TPUCHL b1y aA 'Ol
j GND ay
RSO 270 D12 PWM BB
433V SN74HC04D Wi 33V
+33v Inverter
TSI1Z0 Place 89 TRUCHI1
1k8 Using GPIO (secondary as close 0
function on the [TEA pin) Ulsas = TPUCH2 TPUCH12
RUNISTOP R52 possible 1000F TPUCH3
¥ TPUCHA TPUCH13
RS3 24 RS4 1
. TPUCHL = Red led: |_DCB_FAULT
Green led: PWM_AT, PWM_BT, PWM_CT, LED_STATUS
Place C87 and = - - =
88 as close +3av Yellow led: PWM_AB, PWM_BB, PWM_CB
RSS as possible o +5v s
SwW2-uP “ pins1&2on 6
. 6 =t TPUCH? AL vee
s/ B1 vi
TEA | E— vz ppi—1
Using GPIO (secondary ) GND A2
KS11R22CQD function on the TSIZO pin) NL27WZ86
i s
+3.3v EXOR Logic Gate
o TCRCLK
HS/ENCO Header TRUCHS
R60 Please place HS/ENCO on defaull FITTED 433V co2
aK7 the silkscreen close to J6 A470pF
SW3-DOWN
-
TSIz K8 Matorola SPS TSPG - TECD ColdFire Group
Using GPIO (secondary TPUCHA
KS11R22CQD function on the TSIZ1 pin) ite

MB523xEVE
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[BS[30]

U2RTS
QSPI_PCS1
JUIRTS

H24
H22
H16

7BS3
7BS0

ICSa

MP 177983-2

TCS2
ICSO0
A23

/CSI7:0] /CSI7:0]
N

/CS[7.0] /

QSPI_DIN
QSPI_DOUT

1BS[3:0]

[cS[7:0]

NOTE: if designing a daughter card to fit these expansion connectors
please ensure all signals are buffered on the daughter card.

\ AR30

DTINT

TOUTZ
TD0/DSO}
STIDSCLK

433y 415V 45V 433V
0
=
4
6
— sl 2
A2 10 ) 21
A20 1 1T A9
Al 14 1 AL
Ald 16 15 Al6
ALL 18 T ALS
20 1a AL3
Al0 21,
AB 7 A2
AT 5 A
AL g A
20 1) A
A0 1 A
AL 4 A
=] fas ]
UTPUODIS
LTPUODIS 40 5
en 4 41
N 41 4
/SD_WE m 4
CANOTX ) 4
1SD_CS0 2
DpATA3  /SDRAS 54 5
56 55
EXTAL|
> | s | (s |
6o | [sa ]
L=
z AMP 1779832
o
5
JRQI7:1]
PST30]
N
DDATA[3:0]

D14
D5
D1

SIz1
s <3

DDATAZ

TRQL
PSTL

29

54

1IRQE
TRQZ
PST3
DDATAQ
DDATAL

D10

JRQ[7:1
AMP 1779832 >A[—]—O/|RQ[7.1]

DDATA[3:0]

PST[3:0)
PST[3:0]

\__DDATA[3:0]

AL23:0]

b=

PST[3.0)

TOE,

DTOUT,
TSIZO,
DTINZ,
T™SIE

|/ TCIRiPSTCIK

TDID:

JRQI7:A] /

TPUCHISO) TPuCH[I50] TPUCHISO]
TPuCH3L16]
TPUCH(3L:16]
N\,
/
3.3 45V 433V
o7 crg
o H10
Hiz 25
FIL Fz7
14 Fiz6
Hi3 20
s
TCRCLK TRUCHTS Ha1
H30
1uocTs -
DTOUTO
UoTXD
CIRNCD0
CLKMODL
28 a5
29 D30
24 D31
25 D26
21 D27
22 023
1o
020 13
D17 Do
D15 D1z
b6 D15
[se |
L= |
AMP 1779832
D[3L0] DisLol /\ D[31:0] <
+15v
5V v =
cos o €100 == c101 c102 c103 'L c104 'I‘ c108 'L c106 'L c107
inF nF OwF | oF 10nF 10nF 1007 100k 470pF 4700F

=

JRCON
IRESET’

JRSTOUT!

DDATA[3:0]

=

Motorola SPS TSPG - TECD ColdFire Group
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RIW

scs{7:0]

== C118 == C119 == C120

nF OwF | OuF
NOTE: The write protect pin (C5)
should not be left floating as 33V
inconsistant behaviour of the  +3:3V
Flash device could result
To use hardware protect on the R67
top/bottom boot sector set JP32 o8 47K
between pins 2 & 3. To disable e
hardware protect set between
pins 1 & 2 (defaul), & Dl3L0] 8 0[31.0]
a2 8_D[31.0]
icso 2
g clelkEERE sEE gl gl
3 8l 8 a[8] )3
@ alole] @ oo ol +a3v
8.A2230] B A0
/
REG
47K
+a3v
33 vss 383 BHEATLH DL EHFIEEEY
e 88uagIIuRa0NI90800R0NY
P64 395555<30£2355%0208S08%
o |z S878888338773887878°%8° |l 9P3L
ST p e} B8 4 18 32MBit Flash
wEX NC vss g vee
19 we e 16 Mt a7 )3 ves A18 Boot
18 AL7 g |4 Flash Boot B7 | Wors a7 L AL9 Default setting - JP31 fitted
8 7 s A aL cr | &% A A20 across pins 1& 2
7 40 a |OE K6 ALS B A1
A6 A10 WE A13
515 A1 2 a1 ALg (-8 2L
M RHE Default setting - JP64 cs | NS Ae s ALY
el R fitted across pins 1 & 2 s | NS N s
9 36 B
A2 AL4 ACC NC HE—X
10 35 5 | £CC
AL AL5 wp ne HHx
111 a0 At6 34 x5 N NC 85—
1 3 £5 Es %
CE#  BYTE# 2 ne ne [E5 a2
| S 31 31 84| AL A0 ALL
OE# DQISAL A2 A9
G It a0 23 R69 ca Ha A3
DQO DQ A3 ALL
3 D24 16 9 30, 47K D4 G4 Ald
2a DQ8  DQi4 A0 A2
1 T 8 22 a Ka A
25 18 | D01 Do 20 B3| At AT A
x DQ9  DQI3 A5 A6
5 D18 191039 e |28 21 B2 {2 A A10
5 026 0| D92 P985 7) Y N 0n8eBatrn nelonS8 o8 [K2 |
5 D19 1|09 Q: 4 20 O 30383 080500380R8O8B0e
il DQ3 Q4 [ 22 S88528ER8RE8822885888
Q1L Vee
A I I TSI ] ERNEEAE
ik EE i i hits b e EEER
AM29PL320D
AMD AM29PL160CB-65RS
=S o B e ] S S P Y ofd] &[]
(a3 8la| B35
@fafa ) P Y s
8 D310 B D[310] D310) LL
\ 8 AR30) /\ B AI230) /\ B A230| B_A(23:0]

Memory Size: 1M x 16-bit = 2MB

Only one or the other footprints
will be populated - BGA (U35)
OR SSOP (U19)

Memory Size: 1M x 32-bit = 4MB

Motorola SPS TSPG - TECD ColdFire Group

=

MB523xEVE

ize

Document Number
'SCH-20380 Flash Memory (Fujitsu SSOP OR AMD BGA)
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JP33 SHOULD BE
INSTALLED DURING

ASSEMBLY
JP33
3.3V Regulator 16 o2 {>+3,3VP
U20 LM2596S-3.3
L2
. . ~Y Y\ >+3.3V
DC voltage input range +7 to +14V VIN o [\,(OUT
" zZ < 25uH
NOTE: the positive terminal of each ~ONIOFFO  +~ FB R70
power connector must be shown on the o o 270
silkscreen of the PCB MBR8340T3 C121: C122
330uF 0.1uF
Power Jack Connector -
P2 2.1mm diameter
+ D14
Ve S
+3.3V GREEN POWER LED
Switchcraft RAPC712 POWER SW SLIDE-SPST(Board Edge) =
5.0V Regulator
2-way Bare Wire p
Power Connector No5 U21 LM2596S-5
|
P3 »—E60 !
L3
¥ 11 F1
1
oz ; : AV : VIN L vour : > 45V
. 2 I 5A Fast blow. orrs 2 25uH
swa ~ON/OFFO + FB ot
Augat 25V-02 C12 C124
D15 c125 71 9 MBR5340T3 c126 c127 560
0.1uF 1nF 1000uF 330uF 0.1uF
MBRS340T3
D17
]
e +5V GREEN POWER LED
JP34 SHOULD BE NOTE: Diodes prevent excessive
INSTALLED DURING difference between 3.3V & 1.5V
ASSEMBLY rails, at power up
1.5V Regulator D18 D19 D20
1o o2 r +1.5VP
U22 LT1086CM +3.3V & ’ ’ 2 ’r 1 ; +1.5V
VIN vouT 2 >+1.5V MRA4003T3 MRA4003T3 MBRS340T3

v T
C128

=3
a
<
—

10uF TANT. R73

C129 AT~ J‘
330uF
22

g +1.5V GREEN POWER LED

+3.3V

NOTE: Schottky Diode prevents excessive
difference between 3.3V & 1.5V
rails, at power down

D22

<t 1 H 2

MBRS340T3

>4—1,5V

+5V +5VA

FB3

+5VA - filtered power for eTPU ADC

FB4

VSSA

VSSA - analog ground for eTPU channels

FBS

VSSPLL
VSSPLL - filtered ground for CPU PLL module

FB6

%

Filtered ground for plane for ethernel 'R345 connector

Motorola SPS TSPG - TECD ColdFire Group
[Title
M523xEVB
Bize Document Number eV
B SCH-20380 Power Supply B
Date: Eheet 12 of 16
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+33v

RP8
+3.3v
v IoF" s
OSCILLATOR - dual layout footprint o A
for 8 AND 14 pin socketed DIL osc.s
RS e 12
270
3.3V axaTk
R76
+a3v 10K vz 33V
DEBOUNCED /IRQ7 D23 RED-INT7 LED of  vop 4 RP10
SIGNAL NOTE: signal track lengths between these clock RsTour > P P s
N circuits and the MCF523x should be minimised. N P
e 410 vop [HL UTPUODIS 8j 5 6 8120
WS LTPUODIS 7 8 TSIz
— [RQI7]
MR ReseT & RIS rorr) N
KS11R22CQD vcC  RESET e * GND  CLK {_>ETH_CLK AT
oo ne
ABORTLINT? il P 25MHz
VSSPLL 33V
ADM708SAR RP12
= +3.3v /BSO
msiall 2
+33v [ s ¢
| —esis ¢
P35
o
<o |RP13 axaTk
R78 —1
. 4x 10K +33V 270 External Clock Input (SMA connector) Jesis0l /BS[3:0]
433V HARD RESET & VOLTAGE I 3.3V 3.3V
SENSE CONTROLLER RP14 RP15
RED RESET LED [ pa— /RQL P2 —
uzs JEXT_RSTIN > D24 s ¢ (—her——=|s o
=iy uz6 [ —css s o  — RS 313 4
e — Y R79 100 M VSSPLL - csiz ]S 8 o ER
VCC RESET A c
RESET PRI PFO [-X /BDM_RSTIN B Y > IRESET —2 . [SETA
ADMI0BSAR SN74LvC1G1L
Buffered and "OR'd" IRSTI signal to the CPU from the
BDM port, expansion connectors or reset switch +3.3v 3.3V
RP17
I i
rcws LR % ios L2
+33v |/ —icse g g % /IRQ6 g g
3.3V Vcsi7]5 ¢ 7 TIRQ7 2 B
axaTk axaTk
<o |RP18 [CS[7:0 JRQI7
. Py PN XTAL ics[r:0) IRQr) < =L/ a3y
ax
FErIS ax10
9 Td P37 R8O
NOTE: Please place D25 through D32 together in a line. 10pF 10pF K
D25 Crystal Enable
Default setting for JP38 through JP45 is fitted. D26
A
B ¢
N
P38
1 P39 VSSPLL
57 DTOUTO 1 [ DTINO i i
DTOUTO LED 0%
r DTINO LED s Joe
M o TRANSFER START OUTPUTENABLE
P40 N
L DTOUTL P4t Pa s
D29 DTOUT LED © DTINL
D30 DTINL LED - ics0
~ READ NOT WRITE CHIP SELECT 0
5 X
P42
ics[r:0
bTOUT2 P43 6 17:0] ™7
D31 1 DTINZ
DTOUT2 LED 532 A
DTIN2 LED Place TP6 as
M close 0 EXTAL  CPU CLOCK P TRANSFER ACKNOWLEDGE
~ as possible
P44 ™
1 oTOUT3 L P 8
DTIN
DTOUT3 LED
DTING LED Clkour
CPU CLOCK O/P
3.3V 3.3V ™ ™10
RP20 RP2L RP22
1 1 1
3]y 2 E 3]y 2 GROUND = GROUND
3l 513 ¢ 3 P IMPORTANT NOTE: THE /RSTOUT SIGNAL MUST BE
— 3 3 15 3 — 5 3 USED TO DRIVE THE OUTPUT ENABLE PINS OF U7 P11 ™12
TO ALLOW THE D16, D17, D18, D19, D21, D24, D25
= &D26 SIGNALS TO BE LATCHED CORRECTLY BY
ax4aTK 4x47K axaTK THE MCF523x FOR CONFIGURATION AT RESET.
GROUND GROUND
;/RCON
CIKMODL JTAG_EN
CLKMODO
Note: default setting for SW7 is all switches closed/on. NOTE: Place TP, TP10, TP11 & TP12 at the comers of the PCB
SLKMODILO) CLKMODILO] 1o allow easy connection of ‘scope probe ground leads.
+33
ClosediOn SW7  Open/Off
Important Note - all unconnected pull-up and pull-down
= RCON +a3v resistor pack connections, on all schematics pages, need
== ]
—_ A B a1 10 be connected to an unmasked via
= LKMODO 1
== s /RSTOUT [ OEl  vce 25
== 16 00 gy "
== 12 20t 00 [ 19
== “ D2 01 Mg 20
== 21 o3 o2 HE 50
= 25 b e vy 24
= s 04 [+ 2
== £ os 05
== o7 06 jﬁ
Configuration DIP switch - Grayhill 78RB12 ETPUETH GND o7
- - OFF-SW7-ON
Chip Config. Off 1 Chip Config. On Encoded Clock Mode Encoded Operating Mode Encoded Boot Device (Port Size) MC74LCX541DT D[3L0] ’
TAG Interface Enabled 2 BDM Interface Enabled W73 SWT-4 Mode 5 Mode SW7-7 Mode. D[31:0)
Encoded Clock Mode 3 Encoded Clock Mode . s Encoded Address/Chip Select Mode
Encoded Clock Mode 4 Encoded Clock Mode Extermal Clock - (No PLL) OFF  Reserved SW7-9  SW7-10 Mode EthemetleTPU Mode (eTPU channels 16 10 31)
Encoded Oper. Mode 5 Encoded Oper. Mode 1PLL ON  Master . SW7-11  Mode Motorola SPS TSPG - TECD ColdFire Group
Encoded Boot Device 8 Encoded Boot Device Normal PLL operation (Ext. Clock) OFF  OFF Ics[6:4] - T
Encoded Boot Device 7 Encoded Boot Device oN ON  Normal PLL operation (Ext. Crystal) oN External (32-bi) OFF  ON 6, PF[6:5] = A[22:21] OFF  eTPU enabled © szmEve
Partial Bus Drive 8 Full Bus Drive OoN OFF PF[7:6] = /CS[6:5], PF[5] = A2L ON  Ethemet enabled
Encoded Address Mode 9 Encoded Address Mode oN oN PF(7:5] = Al23:21] Bize | Document Namber =
E;”de'l‘g‘m’ﬁs Mode » E’;‘p";*; A;”fss Mode C | SCH-20380 Reset Configuration & Clock selection r
lernet Enable ¢ nable NOTE: Please place these tables on the silkscreen on the topside of the PCB close to SW7. _ _
ate: Friday, Apri 30, 2004 Fheet 13 o 16
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ol

/BS[3:0] O—<

[BS[3:0)
D[31:0]
/ - \
SDRAM Upper 16-bit Word.
+3.3V uz28 +3.3V
A A
1 54
VDD vss
D16 D31
2 bQo o DQ1s |22
o17 3 vopQ vssQ (22 530
D18 = | DQL DQ14 [~ D29
51 Q2 D013 |22
D19 7| VSSQ VDDQ Mg D28
520 s | DQ3 bQ12 77 D27
8 poa Q11 (4%
D21 10| VPDQ VSSQ Mg D26
D22 11 | DS D10 7y D25
12 | DR8 DO 73
VSSQ VDDQ
D23 D24
b 2 42
Bs2 141 vop vSs I
16| PVL NC 729 /BS3
/SD_WE 161 wEs DQMH (32
/SD_CA cast CLK CcLKOUT
/SD_RA 18 1 Ras# CKE 3L SD_SCKE
/SD_CS0: 19 { ooy ne 28
A2 20 A21
e 201 Br0 INTS NG
~ 21 BAL A9 (34 N
: A10 A8
A 23 32 AL7
Al4 24 | A0 AT T3 A
AL A6
Al 25 1 55 A5 |30 A10
Al12 26 29 All
251 A3 Ag 22
VDD vss
- MT48LCAM16A2TG (TSOP II 400 mil) -
A[23:0
250 A23:0]
N\ D[31:0]
D[31:0
/ ) Y ool
+3.3V SDRAM Lower 16-bit Word. +3.3v
A A
U29
1 54
VDD vss
DO 21 pdo (@] 015 :7 D15
D1 4| VPPQ VSSQ 7oy D14
b2 5 | DO D14 Moy D13
51 DQ2 Q13 50
03 VSSQ vDDQ |42 12
D4 5 | DQ3 DQ12 =5 D1l
o] DQ4 Q11 [4L
o5 7 vopQ vssq (48 10
o 101 bgs Q10 45 oo
12 Dst DQ9 [
VSSQ VDDQ
2 131 b7 DQ8 [42 24
/BSO 15 | VPP Ve a0
16 | DML NC 39 /BS1
164 wer DQUH 2
1 cas CLk (-8
18 Rasy CKE
753 cs# NC 28 A[230]
20 |-35. A
53 201 BAO TS ~
BAL A9
A20 22 A
NG 22 A10 Ag -3 o
A0 A7
A1 24 1 A
AL A6
A 25 0 A10
AL2 26 | A2 A5 159 ALl
251 A3 MiEn
VDD vss

MT48LCAM16A2TG (TSOP Il 400 mil)

A[23:0]

+3.3V
A
—— C133 == C134 —— C135 —— C136 —— C137 —— C138 —— C139 i C140
1nF 1inF 1nF 1nF 0.1uF 0.1uF 0.1uF 0.1uF

NOTE: Memory size: Each SDRAM
memory is configured 4M x 16bit
(8MB). Total available SDRAM is
16MB.

NOTE: Alternative SDRAM's with the same PCB footprint are:
Samsung K4S641632E

Hyundai HY57V641620HG

Toshiba TC59S6416CFT

Infineon HYB39S64160ET

Winbond W986416DH

Motorola SPS TSPG - TECD ColdFire Group

[Title
M523xEVB

Bize Document Number
B SCH-20380 SDRAM
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+3av
133V 3o
RP24 4
0
78 A READY  FORCEOFF )
545 6 ci+ vee (H2 »—2+—0
3 - )
o an == E B CND Iy a2,
12 T c1- T10UT
O-1uF 5 cov RuN [HE T
Ca- RIOUT
x4k J_—‘ v ForceoN (14 210
c142 TQQOUT TLN [ 1 OO
OuF 0| Ram AN 1
R20UT TWVALID [X
TERMINAL PORT
MAX3225CAP or ICL3225CA 9-WAY D-TYPE
(Female)
RS232 Transceiver.
NOTE: Label as "UARTO"
and "Terminal"
UORXD
voTX0
a5
UORTS 1

apat

uocTs ]

ci45

Default setting for JP46 to P49 is fitted.

cl46
0.1uF

L
owr [

- 133V

A READY  FORCEOFF 22 °

ci+ vee HE——2 »—24+——o

31 Ve GND [HE— 410

Her TouT [HL it—o

S cox RuN [HE o

c2- R1OUT 14 O

8 V- FORCEON 13 & OO

T20UT TIN X Faps
0 R2IN T2IN T
R20UT TWVALID (K

MAX3225CAP or ICL3225CA

RS232 Transceiver.

AUXILIARY PORT 1
9-WAY D-TYPE
(Female)

NOTE: Label as "UART1"

and "Auxiliary”

ULRXD
XD

JUIRTS l

nicTs T

133V
RP26 c1a9
B O1uF
5 6
t 3 4
- c150
O.1uF
447K

RS232 Transceiver.

P53

P54’

Default setting for JP53 & JP54 is NOT fitted

233V +33v

vs2 +33v
A{READY  FORCEOFF 5{o
Cl1+ vee He Default setting for JP50 to JP52 is fitted between pins 1 & 2.
a15°
v oND [HE—+ ito
e TioUT L o
Car RN [ P50 )
c2 R1OUT 12 o
V- FORCEON 12 s
T20UT TIN [ %
R2IN T2IN - S
0 R20UT NvALID [ N
AUXILIARY PORT 2
MAX3225CAP or ICL3225CA P52 AUXILIARY POy
(Female)

NOTE: Label as "UART2"
and "CAN1"

5V 433V
QSPI_SCK
QSPIDIN
QSPIDOUT
ST PCS0
gSP\ PCS1 QSPI_PCSO
QSPI_PCS1

Bomwonswne

IRSTOUT

TROL
w,mw 1

pitch thru board connector

NOTE: the 12C bus on the MCF523x
processor is 3.3V tolerant only. If connection
10.a 5V system is required high frequency
voltage level shifters will be required between
the peripheral and processor.

————————————————<__>uncscl
——————————————<_>12C_SDA

433v 013

T

12C 0.1 pitch thru board connector

L_ Motorola SPS TSPG - TECD ColdFire Group
e
M523XEVE
ize | Document Number
C | ScH-20380 Serial O
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OTG Enable - NOT FITTED by default

JP55 OTG Mini-AB Receptacle
,||| 16 o2 14
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