Sheet2

AO
Al

D[31:16]
-Cs1

-RD
-WR

INTL
INT2

-RESET

-OTGMODE

ID

Sheetl

D[31:16]

uUsB

Al
A2

D[31:16]
-cs1

-OE
R/W

GPIO5
GPIO6

-RESET

SDATAO1/GPIO25

LRCK2/GPI1044

M5249C3 Interface

Title
MCF5249 EVB - USB daughter card
Size Document Number Rev
A Hierarchical Block Diagram 1.0
Date:

Tuesday, October 07, 2003 Bheet 1 of
2 [




D[31:16]

D[31:16]

-Cs1 <

Interrupt pins
connected to GPl G5/ 6
(Interrupt 5 and
Interrupt 6 on the
MCF5249)

45V 433V +33V 45V
A A N A
31
—1 22—
x—313 4t A
x—515 62 ¥l
7 8
9 100
ety 12 2
>FLS_ 13 14 14 K
b6 1515 16 1A
17 18 HB—x
Di7 19119 20 22
21
D18 o1 22 22
g ape
2
D20 257 28 2B
29 30 (20—
D21 T
557 31 32 (22X
3133 3434
=
D23 535 36 26
oor Z37 3p [SB
555 39139 a0 40X
a1 a2 42
D26 43143 ag A
5o 45145 a6 48
47 a8 4B
D28 49 149 50 [0
51
D29 51 52 (92
53 54 24—
D30 P
55 56 28—
D31 57 1 o0 og |58
29450 60 B0
61 62 82—
*3163 64 84X
5165 66
67 68 88—
#8914 69 70 (L0
71 72 (2
>HZS_ 73 74 74 K
15475 76 B
T4 77 78 FB—X
*—1379 o A0
Bl e 82
83 84 B4
<8555 gp (B8
*Llg7 gy B
»—89 159 g0
91 92
91 92
B9z o 24X
*—Btos 96 (B«
97 98
X321 99 100 (00
GPIOS| 1001501 102 (02
GPIOG 1031 103 104 (104
105 106 (98
10 108
107 108
109 100 110 110
113 114
115 116
115 116
117 118
119 117 118 120
119 120

AMP 177983-5 120way SMT Receptacle

Al
A2

Addi tional pins
to nmonitor OTG
node and 1D
status (can al so
be done in SIW

AMP 177983-5 120way SMT Receptacle

+5V +3.3V +33V 45V
A A A A
32
1 22—
3 4
*—515 6 F—x
*—I17 8 —?ﬁ
249 10
iy 1o 2
>FLS_ 13 14 1 X
*—15-15 16 15X
>H’L7_ 17 18
19 19 20 20
21421 22 22—
281423 4 |24
#2105 262X
27 28 2B
*22459 3o X
313 3
38133 3434
35 36 26
%—81137 38
%—89139 40 40—
4l a2 %‘H
43143 a1
#4545 a6 4
x—41147 48
849 50 R0
51 52 B2
%—83153 54
¥—85155 56 [
>&5L 57 58 _SH
29159 60 (80—
RW < 61 62 (52
%683 163 64
5165 66 ﬁﬁ(
67 68 {>-ReseT
%89 469 70 (L0
L7 72 2
13473 74
15475 76 X
>47_ 77 78 _Zaﬁ<
SDATAOL/GPIO2S[ > 9479 g0 B0
8155 ga |8
»—851g5 gp (8O
LRCK2/GPIO44[ > 871 g7  gg [-BEx
=
0E< Bloz  oa 2
5195 96
o7 98 FB
99 100 00
>0 101 102 122
<23 103 104
105 106
109 110
A1 11p (12
113 114
115 116
115 116
117 118
119 117 118 120
119 120
= = /// Analogue Gound

[Title
MCF5249 EVB - USB Daughter Card

ize Document Number
B M5249C3 Expansion Connectors

[

ev
1.0

2

[Date: Tuesday, October 14, 2003
I

heet
1




If not using USB OTGENB1

OTG  pull low. 1p 2 i
Pl ease popul ate by 2P 1 OTG M ni - AB Recept acl e
defaul t = 2
= 3
A0 A(l.) . 119K ey > 190K —f__>-0TGMODE 4
+3.3V<—\(Kc +3.3V<—"MOoK D T~ USB Mini-AB
a0 - U1 OTGMODE1 :E
A0 — —
AL ; 0 o 811 no GTGMODE 45 O ] c1 '
D[31:16] RRLICl AL D Qi1 10uF 16V 34
- — 831 po oT1G_pp1 |52 . Devi ce
7 |
5 6‘7‘ D1 OTG DM1 |42 [ REA22R 2
9 D2 3
%55 D3 H_DP2 |42 2R 4
D0 5
o D4 H_DM2 == — = USB Series "B"
D22 D5 | a3 1 T T i
— 53— L|D6  H_SUSPDAWUP 33 1 8HWUF’1 = =
— o 2|D7  D_SUSPDIWUP DWUP1 c2  c3
D8
75 N
cs1 ¥3—U—26 1 b9 H_PSWI |2 U2 4TPF 47PF 35
\ 5 D10 H_PSW2 o Host
OE1 528 D11 ENA  OUTA 1
N\ D28 5| Hoctl >
O Rw1 579 D12 H_OCI 42 ZFea N 45V | RNSIR, 2
— 58 p13 H_oC2 31 FlGB  GND —§—| =T VR 3
D30 7
B D31 D14 _ AN ENB  OUTB 1 _L 4
> 18 QE_YY_K_D E—— i
4 D15 GL YR oLL +33V MIC2026 = J6 I f :I: = USB series "A"
cs c6

-CS1 : g:’ E 500mA per channel ;

RD 20 RD. CP_CAPL _sa—lq 2 :|_C7 VBUSL =

e R CPcAP2 LT 22nF (P 4TpF  4TpF 10uF 16V
24 55 HOSTENBL

1
g;gg; 1 55 gggg; VBUS = HOSTENBL - set between pins 1 & 2 if using
DMVA interface i
DACK1 1 ? ;g DACK1 VCC(.0) :6 > 45V Port 1 in HOST node. Set between pins 2 &3
DACK2 DACK2 VCC(33) [ - 0 0 - o 2 > +3.3V if using Port 1 in OTG or DEVICE mode.
VCC(3.3)
10 10K
+3.3v<l—w—| 301 N1 vcc(a3) 28 T T
+3.3V<—Ayi\GR | E— INT2 VCC(3.3) oo — = =
~ 32 | peeer VOSBRI I c8 cg cio
INT2 T RESET VCC(3.3) _— e = = = = = — 1OnF O1UF 10UF 16V
RESET = = = = = = = = nF 0.1uF 10u
4 G Ccll ci2 C13 Cl4 Ci5 Cl6 Cl7 Ci8 »
v X; AGND 1nF  0.1UF InF  O.luF 1nF O0.1uF 1nF 0.1uF  Decoupling capacitors
RESET1 o X beND
12MHz CLKOUTD—-——38- cLkouT DGND
H T 3 DGND
o TESTO DGND
H R12 TESTL DGND
INTL £ 100 TEST2 DGND
we L L = = L
c19 c20 )
22pF 220F TESTENBO

— TESTO is pulled

hi gh by
default. No
popul ate by
defaul t

[Title
MCF5249 EVB - USB Daughter Card

ize Document Number
B USB Controller

[Date: Friday, November 14, 2003 heet 3
I 1




Schematic Design Overview

The schematics for the MCF5249 USB OTG reference design have been generated using Cadence Orcad
Capture, release 9.2. This document outlines the schematic design hierarchy and explains, in some detail,
the main design features.

1  Schematic Design Overview

The USB OTG reference design is divided into three schematic pages using asimple hierarchical structure.
The pages are asfollows:

Sheet 1 USB OTG Reference Design

Sheet 2 M5249C3 Expansion Connectors

Sheet 3 USB OTG Controller

2 Schematic Details

2.1 USB OTG Reference Design

Thisisthetop level schematic detailing the connections between the two pages of the design.

2.2 M5249C3 Expansion Connectors

The 120-way AMP connectors are the mating connectors to the AMP expansion connectors on the
M5249C3 evaluation board. Only the signals required for the USB interface are brought out onto the
daughter card. In addition to that, the bus interface, the external interrupts, and power and ground are
brought out as well.

2.3 USB OTG Controller

This schematic page includes the Philips™ 1SP1362 USB OTG controller and aMicrel dual-channel power
distribution switch for circuit protection.

2.3.1 Bus Operation

The ISP1362 is interfaced to the MCF5249 via the external bus interface. The external bus interface pins
are utilized asfollows:
» A0 determines whether the controller is to be in the command or data phase.
* Al determines, on a per-access basis, whether the controller isto operate in host or device mode:
0 Host control (HC) is selected
1 Device control (DC) is selected
« CSl1 enablesthe HC/DC driver to access the buffer memory and registers of the HC/DC.

« RD, when asserted low, indicates that the HC/DC driver is requesting a read to the buffer memory
and registers of the HC/DC.

» WR, when asserted low, indicates that the HC/DC driver is requesting awrite to the buffer
memory and registers of the HC/DC.

» DJ[31:16] connects the external 16-bit data bus to the interna registers and buffer memory of the
ISP1362.
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Schematic Details

2.3.2 Interrupts

intl and int2 are connected to gpio[5:6] on the M CF5249. Pins gpio[5:6] on the M CF5249 have the primary
function of int[5:6] such that | SRs (Interrupt Service Routines) can be written to service the | SP1362.

2.3.3 Reset

The USB controller will be reset when the processor is reset using the RESET signal from the M5249C3
board. The reset time required for the |SP1362 is 10ms. The reset signal from U9 (MAX6355LSUT-T) on
the M5249C3 is held active for 100ms, well within the 10ms requirement for the USB controller.

2.3.4 Clock

A 12-MHz crystal oscillator will be used to clock the ISP1362. Thisis connected to pins X1 and X2 of the
|SP1362.

2.3.5 Mode of Operation

The ISP1362 has been interfaced to the MCF5249 in the PIO mode, therefore the DREQ and DACK pins
are not required and have been set to the default values when not in use.

2.3.6 TEST Pins

These have been set to the default values in the data sheet for normal USB operation. TESTO can be pulled
high or low viajumper TESTENBO.

2.3.7 OTGMODE and ID Pins

Port 1 of the | SP1362 can be configured to operate in either OTG or device modein this design. (host mode
can also be implemented by the addition of a USB series “B” receptacle connected to Port 1; thisisn’t
included in this design aswe are using port 2 configured for host operation therefore there is no requirement
to configure Port 1 for host operation).

If port 1isused in OTG mode then the OTGMODE pin needsto be pulled low. ID is pulled high by default,
and isin use when an OTG device is connected to the Mini-AB receptacle so that a signal can be detected
on the ID pin. The ID pin determines whether the OTG peripheral attached is operating in host or device
mode.

If port 1 isto be used in device mode then OTGMODE is pulled high and the ID pinisnot in use.

A logic table detailing the operation of Port 1 and the required signal levels of OTGMODE and ID can be
found in the 1SP1362 data sheet.

2.3.8 Standard USB Signals

OTG_DP1, OTG_DM1, H_DP2, H_DM?2 are the standard differential transmission pairs for transmitting
or receiving USB data.

OTG_DP1and OTG_DM1 are connected to both the Mini-AB and USB series”B” receptaclesfor operation
in both OTG and device modes.
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Schematic Details

NOTE

Only the Mini-AB (OTG) or the USB series “B” (device) receptacle will
bein useat any onetime. Only one USB connection (host, device, or OTG)
can be used at atime. This device does not alow the user to connect an
OTG and adevice at the sametime.

H_DP2 and H_DM?2 are connected to a USB series“A” receptacle for operation in host mode.

Each USB device must specify its presence and speed on the USB bus. Thisis done by pulling high either
the DP or the DM signal with a 1.5-KQ resistor.

In order for the host to determine that there are device peripherals present on the USB bus, it must have
15-KQ pull-down resistors attached to both the DM and DP pins.

All pull-up/pull-down resistors are internal to the 1SP1362 therefore there is no need to include these
externaly in this design.

2.3.9 Suspend/Wake-up

There are two wake-up pins, one dedicated to the device controller and one for the host controller
(D_SUSPD/WUP and H_SUSPD/WUP). This means that the controller can be placed in the suspend mode
when not in use, saving power and can be activated when required.

2.3.10 Circuit Protection

An external power distribution switch has been used for operation in host mode.

When H_OCn detects an overcurrent status on the downstream port, H_PSWn outputs alogic 1 to turn off
the +5V power supply to the downstream port Vbus. When there is no such detection, H_PSWn outputs a
logic 0 to turn on the +5V power supply to the downstream port V bus.

The external OC circuit cannot be used when port 1 is being operated in OTG or device mode. In order to
access theinternal pull-up resistors (SoftConnect) the input has to be V bus sensing. Jumper 6 should be set
by default between pins 1 and 2 when operating in OTG or device mode.

2.3.11 GoodLink LED

Indication of agood USB traffic connection is provided through GoodLink technology. GL is connected to
an LED which blinks upon USB traffic.

2.3.12 Capacitors

Thereis a22nF capacitor connected to pins CP_CAPL & 2 which is used by the internal charge pump.
There are also decoupling capacitors connected to both the 3.3-V and 5-V supply rails to reduce EMC.

2.3.13 Vbus

Connected directly to port 1 when operating in OTG or device mode. In order to use SoftConnect the input
has to be Vbus sensing.
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Schematic Details

2.3.14 Power
The M5249C3 board provides a 3.3-V and 5-V supply.

2.3.15 Test Points

AQ,Al,CS1, OEl, R/IW1, RESETL, INTL, INT2, CLKOUT, DREQ1, DREQ2, DACK1, DACK2,VBUSI,
HWUPL, DWUPL, ID1and OTGMODEL1 have al been brought out to test pointsfor usein hardware debug.
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